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FINDING THE RIGHT 
SOLWENT SHOULDNY 
BE AN ADWENTURE. 
It can be a real jungle 

out there when you're 
loolung for a specific 
solvent. 

That's because most 
companies only offer a 
rather primitive selection. 

To avoid treklung from 
supplier to suppli& in 
search of what vou need. 
call us. 

J 

We can outfit you with 
almost any type of solvent 
you want. 

Just as we've done for 
countless customers over 
the ast sixty years. R T anks to a superb 
technical su port system, 
continuing f &D, sophisti- 
cated distribution network, 

and on-going quality 
assurance programs 
that are the envy of the 
industry. 

So fo; exactly the sol- 
vent you need, when you 
need it, call your local 
Union Carbide Sales 
Representative or one 
of our many distributors. 
Or write to us at Dept. 
L4488,39 Old Rid ebur 
Road, Danbury, C 5 068 l' 7. 

You'll quickly discover 
that we're just the voice 
in the wilderness you've 
been searching for. 

UCAR Solvents 

UCAR is a registered trademark ~ r f  Unmn Cdrhidc Corporalinn 
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About tailoring 
solvent systems in 

high-solids coatings. 
And the science of 
watching paint dry. 



Watching paint dry is a science because 
how your coatings dry and cure has a 
great deal to do with performance. 

Because Dow practices this science, 
what we know about the role of glycol 
ether solvents in the film formation and 
adhesion properties of a coating can help 

you in other ways. Like tailoring solvent systems for high- 
solids coatings that lower VOCs and control evaporation 
without sacrificing a highquality finish. 

As you know, loading resin solids can be one way to 
decrease VOC. But as the viscosity increases, application 
becomes a problem. 

With its controlled evaporation profile, DOWANOL* 
PMA glycol ether acetate can be the best basis for design 
ing a solvent system that achieves the optimum balance 
of VOC, viscosity, application, and surface quality. 

DOWANOL P-series glycol ethers and acetates help you 
call an end to many different reformulation challenges. For 
more information, call Dow at 1 -800-258-CHEM, ext. 12. 

DOW CHEMICAL U.S.A. 
An Operating Unit of The Dow Chemical Company 

'Trademarkof The DowChemlcal Company 



kp/ 1315 Walnut St., Phila., PA 19107 

THE JOURNAL OF COATINGS TECHNOLOGY is published 
monthly by the Federation of Societies for Coatings Technology at 
1315 Walnut St.. Philadelphia. PA 19107. Phone: (215) 545-1507. 

Annual duesfor Act~ve and Associate Members of the Federation 
of Societies for Coatings Technology is $20.00. Of this amount, 
$1 3.50 is allocated toa membership subscription tothis publication. 
Membership in the Federation is obtained lhrough prior affiliation 
with, and payment of dues to, one of its 26 Constituent Societies. 
Nonmember subscription rates are: 

U.S. and Europe Olher 
Canada (Alr Mall) Countries 

1 Year ........... $27.00 $ 50.00 $ 3700 
2 Years .......... $51.00 $ 97.00 $ 71.00 
3Years .......... $73.00 $142.00 $103.00 

When available, single copiesof back issues of the JOURNALOF 
COATINGS TECHNOLOGY are priced as follows: $3.00 each for 
current calendar year issues; $4.00 each for all other Issues. 

Staff 
FRANK J. BORRELLE.. . . . . . . . . . . . . . . . . . . . . . . . . .  PUBLISHER 
ROBERT F. ZIEGLER.. . . .  .. .. . . . . . . . . . . . . . . . . . . . . .  EDITOR 
THOMAS J. MIRANDA . . . . . . . . . . . . . . . . .  .TECHNICAL EDITOR 
THOMAS A. KOClS. . . . . . . . . . . . . . . . .  CONTRIBUTING EDITOR 
PATRICIA D. VIOLA. . . . . . . . . . . . . . . . . . . . .  MANAGING EDITOR 
SAMUEL M. AMICONE . . . . . . . . . . . . . . . . .  ASSOCIATE EDITOR 
VICTORIA L. GRAVES . . . . . . . . . . . . . . . . . .  ASSISTANT EDITOR 
KATHLEEN WIKIERA ............ PUBLICATIONS ASSISTANT 
LORRAINE LEDFORD. . .ADVERTISING SERVICES MANAGER 

Publkallons Committee 
THOMAS J MIRANDA, Chalrman 

PAUL R GUEViN, JR , V~ce-Chatrman 
FRANK J BORRELLE THOMAS A KOClS 
DARLENE BREZlNSKl PERCY E PIERCE 
LOREN W. HILL JOSEPH A. VASTA 

ROBERT F. ZIEGLER 

Editorial Revlew Board 
THOMAS J MIRANDA, Cha~rman 

T ANAGNOSTOU G D CHEEVER T HOCKSWENDER 
H E ASHTON R A DlCKiE J V KOLESKE 
R D BAKULE G D EDWARDS H LOWREY 
G P BIERWAGEN FL FLOYD PE PIERCE 
R F BRADY JR P R GUEVIN JR F SHUSTER 
A H  BRANDAU H E  HILL R STANZIOLA 
D BREZlNSKi LW HILL J A VASTA 

The JOURNAL OF COATINGS TECHNOLOGY has first rights to 
the publication of papers presented at the Annual Meettng of the 
Federation and at local and regional meetings of the Federation's 
Constituent Societies. 

A Gu~de for Authors IS pubitshed In each January Issue 
The JOURNAL OF COATINGS TECHNOLOGY IS available on 

microfilm from University Microfilms, a Xerox Co., Ann Arbor, Mich. 
48106. 

The Federation of Societies for Coatings Technology assumes no 
responsibility for the opinions expressed by authors in this 
publication. 

Copyright 1987 by the Federation of Societies for Coatin ~Technology. All 
Mhts resewed. No portion of this publication may be repr$ced or utilized tn 
any form or by any means, eiectrontc or mechantcal, including QhOtOCOpYing. 
recording. Or by any information storage or retrieval system wlthout permis- 
sion in writing from the publisher. Authorization to photocopy items for lntemal 
cf persmal use or the Internal or personal use of specific clients 1s granted b 
the Federation bf Societies lor Coatin s Technology for users r istered wit{ 
the Co yright Clearance Center ( C C ~  Transactional FIeportingTervice, ro 
vided tRat the base fee of $1.00 per co y, plus 25 per page, is paid direct6 to 
CCC. 27 Congress St.. Salem. MA 01870. ~orihose organ!zat~ons that have 
been granted a phdompy license by CCC, a separate system of payment has 
been arranged. The fee code for users of the Transactional Reporting Sewice 
Is: W3P335ZB6 $1 .OO + 25. 

FEDERATION OF SOCIETIES 
FOR COATINGS TECHNOLOGY 

BOARD OF DIRECTORS 
1986-1 987 

PRESIDENT JOHN A LANNING 

'CARLOS E. DORRIS 
PO. Box 35286 
Jones-Bla~r Co. 
Dallas, TX 75235 

Porter pakt Co 
Lou~sville. KY 

J.C. LESLIE 
Fort Myers. FL 

PRESIDENT-ELECT 
" WILLIAM MlRlCK 

'DERYK R. PAWSEY Battelle Columbus Labs. 
Rohm and Haas Can Inc. Columbus. OH 
1099 W. 8th St. 
Vancouver, B C.. Canada DONALD R MONTGOMERY 
V6H 1C3 The O'Brien Corp. 

Houston, TX 
TREASURER 

'JAMES E. GEIGER 
Sun Coatings, Inc. 
12295 75th St. N. 
Largo. FL 33540 

BARRY ADLER 
Royelle, Inc. 
Menlo Park. CA 

JAMES N. ALBRIGHT., 
Lilly Co 
High Point, NC 

RONALL n. anuwN 
Unocal Corp. 
Charlotte. NC 

JOHN FOLKERTS 
Futura Coatings, Inc. 
Hazelwood. MO 

RICHARD L. FRICKER 
Valspar Corp. 
Minneapolis, MN 

CARL W. FULLER 
U.S. Oxides 
Morrisville, PA 

JOSEPH D. GIUSTO 
Lenmar. Inc. 
Baltimore, MD 

L. LLOYD HAANSTRA 
Guardsman Chemicals, Inc. 
South Gate, CA 

THOMAS HlLL 
Pratt 8 Lambert. Inc. 
Buffalo, NY 

RICHARD M. HlLLE 
General Paint &Chemical Co 
Cary. IL 

JAMES A. HOECK 
Reliance Unlversal. Inc 
Louisville. KY 

NORMAN A. HON 
Cook Paint & Varnish Co. 
Kansas 1 

CARLTON R. HUNTINGTON 
Chemical Distributors Inc. 
Portland, OR 

TERRYL F. JOHNSON 
Cook Paint & Varnish Co. 
Kansas City. MO 

BERGER JUSTEN 
Justen & Associates 
Tampa. FL 

JAMES E. PETERSON 
Peterson Paints 
Pueblo, CO 

HORACE S. PHlLlPP 
Dept. of National Defense 
Ottawa, Ont . Canada 

ANTONIO PlNA 
Mexicana de Pinturas Intl. 
Ixtapalapa. Mexico 

LLOYD REINDL 
Flanagan Associates, Inc. 
Cinctnnati. OH 

FRED G. SCHWAB 
Coatings Research Group, Inc. 
Cleveland, OH 

'SAUL SPINDEL 
D/L  Laboratortes, Inc 
New York, NY 

RAYMOND B. TENNANT 
Carrs Paints Ltd 
Birmingnam. England 

'DANIELTOOMBS 
D.N. Lukens, Inc. 
Westboro. MA 

RAYMOND C. UHLlG 
PPG Industries, lnc. 
All~son Park. PA 

GARY VAN DE STREEK 
Akzo Coatings America. Inc 
Troy. MI 

JAN P. VAN ZELM 
Byk-Chem~e USA 
Castaic. CA 

'KURT WElTZ 
lndusm~n Ltd 
Toronto, Ont.. Canada 

WILLIAM WENTWORTH 
Jones-Blair Co. 
Dallas. TX 

'Executive Committee Members 

EXECUTIVE VICE-PRESIDENT 

FRANK J. BORRELLE 
FSCT Headquarters Office 
1315 Walnut St. 
Philadelph~a, PA 19107 



The Roon Awards-An Invitation to Compete 

Among the featured articles in this issue is the winning entry in the 1986 Roon Awards 
competition. 

Established in 1957 by the late Leo Roon, well-known figure in the coatings industry 
for many years, the Awards are for the best technical papers at each FSCT Annual 
Meeting, and are supported by funds provided through the Roon Foundation and adminis- 
tered by the Federation's Coatings Industry Education Fund. 

Over the years, the competition has attracted papers by some of the top technical 
personnel in the industry, whose work has done much to advance the knowledge of 
coatings science. In addition to the satisfaction that comes from making a contribution to 
the industry, and deriving professional prestige for themselves and their organizations, 
winners in the conlpetition also share more tangible rewards-a total of $4,000 in prize 
money. 

Entries in the 1987 competition are now being accepted (see page 12), and prospective 
authors are invited to notify the Roon Awards Committee Chairman of their intent to 
compete (Gary Gardner, Tnemec Co., Inc., P.O. Box 1749, Kansas City, MO 64141). 
Deadline for notijication is Morch I .  

Why not consider some of the work you've done recently as an entry in this year's 
competition? You will benefit professionally and personally, and the industry will gain the 
knowledge that your research provides. 

Thomas A. Kocis, 
Contributing Editor 

Vol. 59, No. 744, January 1987 
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epoxy resins and 
the winning battle 

Today, however, there's a 
new epoxy phenol novolac 
from CIBA-GEIGY that's a 
veritable breakthrough This 
resin is so unique and so much 
less viscous than its 
predecessors it's received an 
IR-100 award as one of the 
most significant technological 
developments of the year. 



resistance; good mechanical 
properties. In addition, XB 
3337 is also compatible in all 

epoxy resins: excellent 
chemical, heat and solvent 

Viscosity a125"C, cP 30.000 to 50,000 



CONTROL OF FOAMING IN WATER-BORNE COATINGS- 
P. Kuschnir, R.R. Eley, and F.L. Floyd 

Journal of Coatings Technology, 59, No. 744, 75 (Jan. 1987) 

Although great strides have been made in the past decade 
in the technology of film properties of water-borne coat- 
ings, their tendency to foam during manufacture and appli- 
cation remains a chronic problem. The present work shows 
that the foaming behavior of water-borne systems is 
strongly dependent on the location on a phase diagram, 
with a region of minimum foaming being identified. Al- 
though foaming is a surface phenomenon, bulk viscosity is 
shown to be the strongest single factor controlling foaming. 
All other factors are secondary in nature, with defoamers 
acting only on these secondary factors. The use of conven- 
tional defoamers for foam control has little effect unless the 
system is first formulated to the proper composition region. 

BINDERS FOR HIGHER-SOLIDS COATINGS. PART I: 
SYNTHESIS OF MODEL ALKYD RESINS-S.L. Kangas 
and F.N. Jones 

Journal of Coatings Technology, 59, No. 744,89 (Jan. 1987) 

Model alkyd resins were synthesized by esterifying phtha- 
lic anhydr~de, triols, and a fatty acid with dicyclohexylcar- 
bodiimide (DCC) at 25°C in pyridine with catalytic amounts 
of p-toluenesulfonic acid (p-TSA). Reference alkyds were 
prepared by conventional esterification of the same formu- 
lations at 220°C. The products were characterized by in- 
frared (IR) spectroscopy and by size exclusion chroma- 
tography (SEC). Model alkyds generally have lower M, 
and M,IM, than their conventional counterparts. The 
results indicate that the mild-temperature process is irre- 
versible and is essent~ally free of side reactions. Thus, it 
appears useful for reproducibly synthesizing model alkyd 
resins of predictable structure. 

Substituting trimethylolprppane (TMP) for glycerol sig- 
nificantly reduces M, and M,IM, of alkyds prepared by a 
conventional process. Longer processing times are re- 
quired. The results suggest that the - OH groups of TMP 
are less reactive than those of glycerol. This substitution is 
expected to reduce resln viscosity. 

BINDERS FOR HIGHER-SOLIDS COATINGS. PART II: 
PROPERTIES OF MODEL ALKYD RESINS-S.L. Kan- 
gas and F.N. Jones 

Journal of Coatings Technology, 59, No. 744, 99 (Jan. 1987) 

Properties of the model and conventional alkyd resins pre- 
pared as described in the preceding paper were studied. 
Solution viscosities of model alkyds were lower than those 
of comparable alkyds prepared by a conventional, high- 
temperature process. Air dry coatings formulated from 
model alkyds dry faster than those based on conventional 
alkyds, but they have, on balance, inferior film physical 
properties. T,'s of films prepared from model alkyds show 
a greater dependence on M, than their conventional coun- 
terparts. The observed property differences are attribut- 
able to the different molecular weights and molecular 
weight distributions of model and conventional alkyds. 

Substitution of TMP for glycerol in conventional alkyds 
was shown in the preceding paper to reduce M,IM,. As 
expected, this substitution reduces viscosity. However, it 
results in inferior impact resistance. 

It is probably not feasible to make high quality, higher- 
solids, air dry coatings simply by manipulating the molecu- 
lar weights of soluble alkyd resins. Only modest increases 
(roughly 2-10%) of application solids appear possible, and 
measures that increase solids harm properties. 

PROGRAM FOR COMPUTING CASSON PARAMETERS 
FROM BROOKFIELD VISCOSITY USING IBM PERSON- 
AL COMPUTER-J. Rybicky 

Journal of Coatings Technology, 59, No. 744, 105 (Jan. 1987) 

A program is presented that computes the Casson plot and 
parameters from Brookfield viscosity measurements. The 
program runs on the IBM PC AT computer equipped with 
an Enhanced Graphic Display and a printer. It computes, 
displays, and prints Casson's parameters, namely the infi- 
nite shear viscosity, yield point, and levelling viscosity, 
after Brookfield viscosity values for individual rpm values 
are entered. The agreement of experimental findings with 
the theory is assessed numerically by the standard devi- 
ation and graphically by a simultaneous display of the 
experimental points and the best-fit Casson line for the 
points. Each sub-routine of the program is clearly identified 
and described so that it can be modified eventually for 
other computers. 

Journal of Coatings Technology 



ur special-purpose polymers 
make high-solids alkyd coatings 
air dry in minutes. 
It used to take almost half a day to air dry an alkyd 
enamel. Now our new NeoCryl'" DP-200 or DP-201 
acrylic modifiers permit high-solids alkyd coatings to 

1 dry in minutes, and you get improved flow, leveling 
i and exterior durability as well. 

These high-solids, low-viscosity acrylic modifiers 
for alkyds have little effect on volatile organic com- 
pound (VOC) levels, and can be used to modify short- 
oil, medium-oil and chain-stop alkyds. Suggested 
uses include coatings for large farm machinery, off- 
the-road vehicles, construction equipment, railroad 
engines, trucks, buses and metal furniture. 

TACK FREE TIME, 2 0 mils dry 

HIGH-SOLIDS 
+-ALKYD 

30% 30% 
modified modifled 

with with 
DP;200 DP;201 m m  F., 

DP-200 and DP-201 are just two of the many spe- 
cial-purpose polymers offered by Polyvinyl to make 
your formulating job easier. Each polymer has the 
exact properties and performance you need built into i 
the product itself. 

For more information, call Manager, Coatings 
Market at (800) 225-0947 (in MA (617) 658-6600), 
or write Dept. JF2, 730 Main Street, Wilmington, 
MA 01887. Telex RCA 200240. 

rl Polyvinyl Chemicals Inc. Q a member of the ICI Group 

--- -- 9-7 
HARDNESS DEVELOPMENT, 
2 0 mils dry 1"" 

1 2 3 4 5 6  
DAYS 



F edsration News 

Manuscript Entries Invited for 1987 Roon Awards Competition: 
Authors of Winning Papers Will Share $4,000 in Cash Prizes 

Prospective authors are invited to submit authors at the Federation Annual Meeting Gardner, Tnemec Co., Inc.. P.O. Box 
manuscript entries in the 1987 Roon each year. (A listing of Roon Award win- 1749, Kansas City, MO 64141. 
Awards competition, and are reminded that ners from 1957-1986 follows.) 
they must advise of intent to compete by Papers submitted in the competition 
March 1. The announcement was made by must: ( I )  Describe original work not pre- 
Gary Gardner of Tnemec Co., Ine., Chair- viously published or presented; (2) Be di- 
man of the Roon Awards Committee of the rectly related to the protective coatings in- 
Federation. dustry; (3) Be of such a caliber that they 

A total of $4,000 in cash prizes will be reflect a step forward in real scientific con- 
awarded for the top papers submitted for tribution to the coatings industry; and (4) 
presentation at the 1987 Federation Annual Be accompanied by clearance for publica- 
Meeting, to be held October 5-7 at the tion. 
Convention Center, Dallas, Texas. Papers to be considered for the competi- 

The Awards, sponsored by the Coatings tion are those by individuals associated 
Industry Education Fund (formerly the with the organic coatings industry, includ- 
Paint Research Institute), were established ing raw material suppliers and educators. 
in 1957 by the late Leo Roon, founder of Those wishing to enter the competition 
Nuodex Products Co., and are supported must send a letter of intent, along with the 
by funds provided through the Roon Foun- title of the proposed paper and a brief ab- 
dation. They are presented to the winning stract (by the March 1 deadline) to: Gary 

Principles Governing the Roon Awards 
The Awards, sponsored by the Coatings 

Industry Education Fund (formerly the 
Paint Research Institute), were established 
in 1957 by the late Leo Roon, founder of 
Nuodex Products Co. Supported by funds 
provided through the Roon Foundatton, 
they are for the best technical papers (other 
than those by a Constituent Society of the 
Federation) submitted for presentation at a 
Federation Annual Meeting. 

Papers to be considered for the competi- 
tion will be those by individuals associated 
with the organic coatings industry, includ- 
ing raw material suppliers and educational 
institutions. 

The principles governing the awards are 
as follows: 

(I)  The papers will be of such caliber 
that they will reflect a step forward in real 
scientific contribution to the coatings in- 
dustries. The papers shall describe original 
work which has not been previously pub- 
lished or presented. 

(2) Papes must be directly related to the 
protective coatings industry. 

(3) None of the work shall originate 
from, be guided by, or be any part of, a 
Coatings Technology Society. These 
awards shall in no way detract from the 
cooperative efforts of Societies' Technical 
Committees and their convention papers. 

(4) An Awards Committee, appointed by 
the President of the Federation, will judge 
the entries. 

(5) The Committee is not obligated to 
award prizes if in its opinion none of the 
submitted papers are of a caliber to be 
worthy of such recognition. 

(6) The submitted papers may he pre- 
sented at the Annual Meeting with the con- 
sent of the President of the Federation and 
the Chairman of the Program Committee. 
Although it is the intent of the Roon 
Awards that winning papers will be pre- 
sented at the Annual Meeting, papers ac- 
cepted for presentation and papers awarded 
prizes are separate and distinct. An invita- 
tion from the Program Committee to pre- 
sent hislher paper should not be ~ 0 n ~ t m e d  
by any author as an indication that the 
Roon Committee has awarded the paper a 
prize. 

(7) Winning papers will be published in 
the JOURNAL. OF COATIN(;S T~:CHNOI.O(;Y, 
which has prior rights to publication of all 
submitted papers. 

(8) The papers shall be concise and in- 
formative discussions of up to approxi- 
mately 6,000 words. Papers greatly ex- 
ceeding this length should be divided into 
more than one paper. Multiple entries in 
the competition from a single author are 
acceptable. It is requested that manuscripts 
be prepared in accordance with JOLIRNAI. OF 

COATINC~S TECHNOI.(X;Y style, as outlined 
in the Guide for Authors. Copies are avail- 
able from the Federation office in Philadel- 
phia upon request. 

f 
Winners 
of the 

1986 Roon Awards 
Competition 

FIRST P~~z~-"ControI of Foam- 
ing in Water-Borne Coatingsw- 
Pamela Kusehnir, Richard R. Eley, 
and F. Louis Floyd, SCM Pigments, 
Stmngsville, OH. 

SECOND P~~z~- "B inde r s  for 
High-Solids Coatings, Part I and 
Part 11"-Steven L. Kangas and 
Frank N. Jones, North Dakota State 
University, Fargo, ND. 

J 

(9) A 150 to 200 word abstract shall 
accompany the paper. 

(10) Papers will be rated with emphasis 
on: (a) Originality (40%); (h) Scientific Im- 
portance (20%): (c) Practical Value (20%): 
and (d) Quality of Composition (20%). 

(I I )  The Awards will be open to anyone 
involved in study or engaged in work relat- 
ed to the protective coatings industries, in- 
cluding paint, varnish and lacquer manu- 
facturers. raw material suppliers, research 
laboratories and universities. (The Com- 
mittee, however, will not accept papers 
which involve raw material sales promo- 
tion or are self-serving in regard to exploit- 
ing a proprietary product.) 

(12) The Committee may award any 
number of prizes, the total of which is not 
to exceed $4.000. 

(13) All papers must be accompanied by 
company or educational institutional clear- 
ance for publication. 

(14) Those planning to submit a paper in 
1987 must advise the Chairman (Mr. Gary 
Gardner, Tnemec Co.. Inc., P.O. Box 
1749, Kansas City. MO 64141) by March 
I .  He must have 10 publication manu- 
scripts by May I. 

( 15) The 19x7 Awards and accompany- 
ing engraved plaques will bc presented dur- 
ing the Annual Meeting in Dallas, TX. 
October 5-7. 

12 Journal of Coatings Technology 



Roon Award Winners 

F I K S ~  PKWI;: "Control of Foam- 
ing in Water-Borne Coatingsv- 
Pamela Kuschnir, Richard R. Eley. 
and F. Louis Floyd. SCM Pigments. 
Strongsville. OH. 

SECONI) PKIZP.: "Binders I'or 
High-Solids Coatings. Part I and 
Part 11"-Steven L. Kangas and 
Frank N. Jones, North Dakotti State 
University. Fargo. ND. 

1985 
FIKS .~  PHIXI:: "The Effect of a- 

Methyl Groups on Room Tempera- 
ture Crosslinking in Acrylic Poly- 
mers Containing MAGME 
Monomersw-Howard R. Lucas, 
American Cyanamid Co.. Stamford. 
CT. 

SWONI) PKIZI: (tic): "An Investi- 
gation of Microencapsulated Fungi- 
cides for Use in Exterior Trade Sales 
PaintsW4erry K. Noren. Mary F. 
Clifton, and Alex H. Migdal, Dc- 
Soto. Inc.. Des Plaines. IL. 

"The Role of Azeotropy in 
Speeding Up WaterISolvent Evapo- 
ration in Humid Air"-Albert L. 
Rocklin. Shell Development Co.. 
Houston. TX. 

1984 
FIKSI. PKILI:: "Dcpendcnt Scatter- 

ing Theory: A New Approach to 
Predicting Scattering in Paints"- 
Susan Fitzwater and John W. Hook 
Ill. Rohm and Haas Co., Spring 
House. PA. 

SI:(.ONI> PKIZI: (tie): "Dispersion 
of (Magnetic) Pignlent Powders in 
Organic LiquidsM-H.F. Huisman. 
PD Magnet~cs B.V., Oosterhout. 
The Netherlands. 

"An Analysis and Prediction of 
Roller Spatter from Latex Paints"- 
Dehora F. Massouda. University of 
Delaware. Newark. DE. 

1983 
FIRSI. PR~II:: "The Transfor~nation 

of Liquid to Amorphous Solid: Ef- 
fect of Reaction Mechanism on the 
Time to Vitrify for Linear and Nct- 
work Polymerization"-Marc T. 
Anonhime and John K. Gillh;im. 
Princeton University, Princeton. NJ. 

S~..CONII PKIZI:: "Protection of 
Mildewcides and Fungicides from 
Ultraviolet Light Induced Photo- 

Oxidation"-Peter D. Gabriele and 
Robert A. lannucci, CIBA-GEIGY 
Corp.. Ardsley, NY. 

THIKI) PKILR: "Pigment Volume 
Concentrations and Interpretation of 
the Oil Absorption of Pigments"- 
H.F. Huisman. PD Magnetics B.V., 
Oosterhout. The Netherlands. 

1982 
FIRST PRIZE "Comparative Sol- 

vent Evaporation Mechanistns for 
Conventional and High-Solids Coat- 
ings"-William H. Ellis. Chevron 
Research Co.. El Segundo. CA. 

SI-CONI) PKWR: "Popping of Water 
Soluble Baking Enamels"-Zeno 
W. Wicks. Jr.. North Dakota State 
University. Fargo. ND, and Ben C. 
Watson. Sherwin-Williams Co., 
Chicago, IL. 

TII IKI)  PKIZR: "Predictive Model 
for Cracking of Latex Paints Ap- 
plied to Exterior Wood Surfaces"- 
F. Louis Floyd. Gliddcn Ctgs. & 
Resins Div.. SCM Corp., Strongs- 
ville. OH. 

F O I J K ~ I I  PKIZI  (tie): "Presence 
and Effects of Anaerobic Bacteria in 
Water-Based PaintsM-Robert A. 
Opperman. Cosan Chemical Corp.. 
Carlstadt. NJ. 

"Interrelationships between Pig- 
ment Surhce Energies and Pigment 
Dispersions in Polymer Solu- 
tions"-(;. Dale Cheever and J.C. 
Ulichy. General Motors Research 
Laboratories, Warren, MI. 

1981 
FIKSI. P K I L ~ :  "Factors Affecting 

Metal Marking"-Dr. Leslie A. 
Simpson, BTP Tioxide Ltd., Cleve- 
land. England. 

1980 
FIKSI. PKIII:: "Kinetic Parameter 

Considerations for Maximizing Sta- 
bility and Minimizing Cure Teni- 
Deraturc of Thermosetting Coatings. 
~ullbnium Salts as  atei it ~herlnal 
Initiators I'or Cationic Polymeriza- 
tion"-S.P. Pappas. North Dakota 
State University. Fargo. ND. and 
Loren W. Hill. Monsanto Co.. Indi- 
an Orchard. MA. 

SI;CONI) PKIII;: "A Computer 
Method for Predicting Evaporation 
of Multicomponent Aqueous Sol- 
vent Blends at Any Humidityw-Al- 
bert L. Rocklin, Shell Development 

Co.. Houston. TX, and David C. 
Bonner, Shell Oil Co., Houston, 
TX. 

TIIIHO P K I Z ~ :  "Primary Amine 
Zwitterion Copolymers"-Zeno W. 
Wicks, Jr. and Chiew-Wah Koay, 
North Dakota State University, 
Fargo. ND. 

FOUKTH PKIZL: "Synthesis of 
Blocked MDI Adducts. Their DSC 
Evaluation and Effect of Pigmenta- 
tion"-Taki J. Anagnostou, Wyan- 
dotte Paint Products, Inc., Troy, MI, 
and E. Jaul. Union Carbide Cora., 
S. Charleston, WV. 

1979 
FIKSI. PRILE: "Transfer and Level- 

ing Process and Rheological Design 
in Water-Borne Reverse Roll Coat- 
ings Systems"-T. Matsuda and 
W.H. Brendley. Jr., Rohm and Haas 
Co., Spring House, PA. 

S I :~ONI )  PKIZI~ :  "Plastic Pig- 
ment-A Novel Approach to Micro- 
void Hidingv-Alexander Ramig, 
Jr. and F, Louis Floyd, Glidden 
Ctgs. & Resins Div., SCM Corp., 
Strongsville. OH. 

TI I I K I )  PKILI:: "Polyphosphazenes 
as New Coating Bindersw-A.K. 
Chattopadhyay, R.L. Hinrichs, and 
S.H. Rose, DeSoto. Inc., Des 
Plaines. IL. 

1978 
FIKSI. PKIZI;: "Cathode Reactions 

and Metal Dissolution in Cationic 
Electrodeposition"-D.G. Ander- 
son, E.J. Murphy, and J. Tucci, Ill, 
DeSoto Inc.. Des Plaines. IL. 

SI:CONI) PRIZE: "Effect of Humid- 
ity and Other Ambient Conditions 
on Evaporation of Ternary Aqueous 
Solvent Blends"-Albert L. Rock- 
lin, Shell Development Co.. Hous- 
ton. TX. 

TII IKD PRILI (tie): LLRheological 
Properties of StyreneIAcrylic Poly- 
mers"-H.P. Schreiber and G. Thi- 
bault, Ecole Polytechnique. Mon- 
treal PQ. Canada. 

"Single Grade Rutile TiOz Con- 
cept for Interior Latex Trade Sales 
Systems"--Calvin C. Tatman. Glid- 
den Chemical/Metallurgical Div., 
SCM Corp., Baltimore, MD. 

Vol. 59, No. 744, January 1987 13 



1977 
FIRST PRIZE: "Application of 

Critical Relative Humidity and 
Evaporation Analog of Azeotropy to 
the Drying of Water-Borne Coat- 
ings"-Paul W. Dillon, Union Car- 
bide Corp., Tarrytown, NY. 

SECOND PRIZE: "Comparison of 
Tensile and Morphological Proper- 
ties with Abrasion Resistance of 
Urethane Filmsn-Robert M. Evans 
and Joseph Fogel, Tremco, Inc., 
Cleveland, OH. 

THIRD PRIZE: "Radical Anion 
Quenching by Emulsion Polymer 
Componentsw-Vincent D. McGin- 
niss and Ann F. Kah, Glidden Ctgs. 
& Resins Div., SCM Corp., Cleve- 
land, OH. 

FOURTH PRIZE: "Reactions of 
Diethyl Malonate Blocked Cyclo- 
hexyl Isocyanate3'-Zeno Wicks, Jr. 
and Barry W. Kostyk, North Dakota 
State University, Fargo, ND. 

1976 
FIRST PRIZE: LiPhot~~tabil i~ation 

of Coatings. Studies on Resonance 
Energy Transferw-E.L. Breskman 
and S.P. Pappas, North Dakota State 
University, Fargo, ND. 

SECOND PRIZE: "Evaporation Phe- 
nomena: Precise Comparison of Sol- 
vent Evaporation Rates from Differ- 
ent Substratesw-A.L. Rocklin, 
Shell Development Co., Houston, 
TX . 

THIRD PRIZE: "Surface Chemistry 
of Pigment-Vehicle Systemsw- 
C.A. Kumins, Tremco, Inc., Cleve- 
land, OH. 

FOURTH PRIZE: "Computer Simu- 
lation to Optimize Paint Packag- 
ing"-D.L. Gebauer and J.N. 
Wiborg, PPG Industries, Inc., Pitts- 
burgh, PA. 

1975 
FIRST PRLZE: "Photochemistry of 

Pigments-Studies on UV Curing 
and Energy Transferx-S.P. Pappas 
and Walter Kuhhirt, North Dakota 
State University, Fargo, ND. 

-. SECOND PRIZE: "Calculation and 
Absorption of UV Radiation by 
Photosensitizers in Pigmented Ultra- 
violet Curing Coatings"-Zeno 
Wicks, Jr. and Walter Kuhhirt, 
North Dakota State University, , Fargo, ND. 

THIKII PRIZI': "Water and Solvent 
Evaporation from Latex and Latex 
Paint FilmsM-D.A. Sullivan, Shell 
Development Co., Houston. TX. 

FOURTH P R I Z ~ :  "Interaction of 
Trizaine-Crosslinked Acrylic Films 
and Detergent Solutionsv-D.G. 
Anderson and Edward J. Murphy. 
DeSoto, Inc., Des Plaincs. IL. 

1974 
FIRST PRIZE: LLPhoto-Chemi~try of 

Pigmentc;-Studies on the Mccha- 
nism of Chalkingn-S.P. Pappas 
and R.M. Fischer, Jr.. North Dakota 
State University, Fargo, ND. 

SECOND PRIZ~.: "Role of Critical 
Coating Thickness in Electrostatic 
Power Depositionw-George F. 
Hardy, Celanese Research Co.. 
Summit, NJ. 

THIRD PRIZE: "Applicati~n of 
AcidIBase Concept Describing the 
Interaction between Pigments. Bind- 
ers, and Solvents"-Palle Sorensen, 
Koge Chemical Works. Koge. 
Denmark. 

FOURTH PKIZII: "Hydrolysis of 
Water-Dispersible Resins"-E.T. 
Turpin, Glidden-Durkee Div., SCM 
Corp.. Strongsville. OH. 

1973 
FIRST P K I Z ~ :  "Kubelka-Munk 

Scattering and Absorption Coeffi- 
cients for Use with Glossy Opaque 
Objectsw-P.S. Mudgett and L.W. 
Richards, Cabot Corp., Billerica, 
MA. 

SECONII PRIZE: "Effect of Particle 
Crowding on the Scattering Power 
of TiO? Pigmentsn-D.F. Tunstall 
and M.J. Hird, Tioxide International 
Ltd., Stockton-un-Tees, England. 

THIRD PRIZE: "Comparative Ki- 
netics of Ultraviolet Curable Coat- 
ings Systemsw-V.D. McGinniss 
and D.M. Dusek, Glidden-Durkee 
Div., SCM Corp., Strongsville. 
OH. 

FOURTH PRIZE: "Reaching an Ob- 
jective in Oil Absorption Measure- 
ments"-T.K. Hay, Sherwin-Wil- 
liams Research Center, Chicago, IL. 

1972 
FIRST PRIZE: "CPVC Calcula- 

tions"-4.P. Bierwagen. Sherwin- 
Williams Co., Chicago, IL. 

SICCONII PKIZL: "Synthesis of 
Extracellular Cellulases in Aqueous 
Emulsion Coatings by Pseudornon- 
ads"-Harvey Winters. Fairleigh 
Dickinson Universily. Teaneck. NJ. 

TI I IKI)  PKIL~:: "Microscope Meth- 
od for Examination of Pigment Dis- 
persions"-Hubert J .  Golden, PPG 
Industries, Inc.. Barberton. OH. 

1971 
FIRSI PRIXI:: "Thc(~rcticaI COIII- 

putution of Light Scattering Power: 
Comparison bctwccn TiOL and Air 
Bubbles"-William L). Rosj. E.I. 
DuPont dc Ncmours & Co.. Wil- 
mington. DE. 

SI:(.ONII PRIXI.: "Dctcrlninstion of 
Mercury at the Parts-per-Billir~n 
Level"-James K. Duffer. DcSoto. 
Inc.. Dcs Plaincs, IL. 

TIIII<I)  PI<I/I:: "Qui~nlitativc Mca- 
hurcs of Lcvcling"-Ja111cs S 
Dodgc. S h e r w i n - W i l l i a ~ ~ ~ s  Co..  
Chicago. IL. 

Foo1r1.11 PI<IXI.: "Precise Control 
of Solvent Blcnd Composition Dur- 
ing Evaporationv-Willi;~m H. Ellis 
and Phillip L. Goff. Chevron Rc- 
search Co.. Richmond. CA. 

1970 
FIRSI  PI<ILI.: "FIocculati(~n of 

Phthalocyaninc Bluc-Fact or Fic- 
tion"-Dr. Willialn Carr. CIBA- 
GElGY Ltd.. Manchcstcr. England. 

SI:(.ONI) PI<ILI:: "Ultrastructurc of 
Coalesced Latex Film and Its Intlu- 
cncc on the Optical Propcrtics of 
Practical Coating""-Janlcj W. 
Herr and Robin A. Withers. Dow 
Chemical Co.. Walnut Creek. CA. 

T I I I R I )  PKIZI:: "Corrosion and the 
Electrodepo\ition Process"-Clay- 
ton A. May. Shell Dcvelopmcnt 
Co.. Emcryvlllc. CA. 

F O I I K ~ I I  PRILI:: "Mechanisnl of 
Paint ChippingM-Howard S. Bcnd- 
cr, Gencral Motors Resc;~rch Labs.. 
Warren. MI. 

1969 
FIRST PRIZI.: "Hiding Power fro111 

Transmission Mcasuremcnts-The- 
ory and PracticcV-Richard J .  
Bruehlman and Willianl D. Ross, 
E.I. DuPont dc Ncmours & Co.. 
Inc.. Wilmington, DE. 
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SI:(.ONI) P111/1 : "Elcctrotlcpo\i- 
tion of Millcic Atltlucl ol'a Rl ly~ncr- 
ic Polyt~l-Oleic Acitl E\tcr: Mcch;~- 
nism ;~nd Some B;~sic Slutlicr"- 
Dr\. Alfred E. Khcincck i~nt l  A M.  
Usmani. North I);I~OI;I St;~tc U l ~ i -  
versity. F;~rgo. N1). 

TIIII<I) PI<ILI.; "Str i~ct~~rcs of  Wet 
and Dry Latex E~nul\ion P;lint\"- 
Dr. H.A. Wiltlt. E.1. l)u141111 tlc 
Ncnlours & Co.. lnc.. W~~IIIIIIFIOII. 
DE. 

F(N.I~III I'I<ILI : "kiint A~lhcsion 
on a Scrihctl Surfi~cc-'l'hc PASS 
Test"-J;~ck Stone. Ford Motor 
Ca.. I)ctroit. MI .  

1968 
FIRS' PKILI.: "0ptic;ll I%ch;~viorol' 

Iron Oxide P ig~~~cn ts " -V ;~ lcn l i~~(~  
Ruttignol. PP(; Indu\tric\. Inc.. 
Springtlalc. PA. 

SI..C.IISI) I'I<I/.I.: " l ) i sso l~~t io~~ 01' 
thc Anotlc 1)oring the Llcctrotlcpo\i- 
tion of Surl;;~ce Coatings"-C.A. 
May ilnd Gcorgc S~ l~ i th .  Shcll I)c- 
velop~ncnt Co.. Llllcryvillc. CA. 

'~IIIRI) PI~ILI.: "An Introtluclion to 
High Kcbolution Nuclc;~r M;~gnct~c 
Resonance Spectroscopy ant1 its Ap- 
plication\ to Coaling\ Chcn~ist~-y"- 
Leonard C. Alrcmow. 1)cSoto Inc.. 
Des Plaincs. IL.  

F~~ I IC~ I I  PI<I/I.: "'fhc Use of KO- 
vats Ketcntion lndiccb ;~ntl Rc\pon\c 
Factors for thc Qu;~l~t;~tivc i ~n t i  
Quantitat~vc Analysis of  C(xtting\ 
Solvents"-Dennis (i. Antlerson. 
DcSoto Inc.. I)cs Plaint\. 11.. 

FIITII PI<I~I.: "New Coi~tings 
Based on Drying Oil Aldehyde\ ;mti 
Hydroxyl Bearing Kc\ins"-Dr. AI- 
frcd E. Rhcincck ant1 P.K. San~path. 
North Dakota St;~tc Univsrsity. 
Fargo. ND. 

SIKIII PKILI.: "CicI;~tion l'rc(liction 
and Related Concepts"-Jo\cph 
Bernardo. Intcrchcmical Corp.. 
Clifton. NJ. and Dr. Pilul Bruins. 
Polytechnic Institute. Brooklyn. 
NY. 

1967 
Flus1 PKIZI : "Measuring and 

Minimizing the Variability in Evalu- 
ation Outdoor Exposure Kcsults"- 
PB. Mitton and R.L. Church. N;I- 
tional Lead Co.. South Amhoy, NJ. 

SI;<.ONII PI~IZI.: "Scattering ;inti 
Absorption o f  Light hy Carhon 
Black"-H.C. Donoi;~~n and A.I. 
Mcdalia. Cahot Corp.. Billcrica, 
MA. 

TIIII<I) PIUZI:: "Con~p~~tcrb. C~CIII- 
ists and Costs"-T.J. Shccrin ;mtl 
K.M. Brihcr. General Electric Co.. 
Chclsc;~. MA.  

FOIIKTII PICIZI.: "A NCW Look i ~ t  
Sulphidc Staining"-E.M. Watson. 
Co\i~n Chemical Corp.. Clifton. NJ. 

FII'III PICIZI..: "Graphic Analysi5 
of Kcsin Soluhilitics"-J.P. Tcss. 
'fhc Flood Co.. Hud\on. OH. 

SIX~II PI~IZI:: "An Automatic 'l'i- 
triltor l i ~ r  Alkyd Rc\in Acid Nun~hcr 
Analysisv-F.H. Zilnnlcrli. Kohm 
and Haah Co.. Phili~dclphia. PA. 

1966 
FIKS.I PKIZI.: "'l'hc Evitporation of  

Non-Hydrogcn Bonding Solvents 
fro111 Rc\in Films"-Gordon M .  
Slctmoc, Shcll Devclopmcnt Co.. 
Emcryvillc. CA. 

SI.(TINI) PI<ILI:: "A New Mcthod 
l i ~ r  the Viscosity Mcasurcmcnt of 
Paint in the Settling. Sagging. Lev- 
cling. ant1 Penctration Shear Kate 
Rilngc of ,001 to 1.0 Reciproc;ll 
Scconds Using a ConciPlatc Spring 
Kclaxation 'kchoiquc"-.k~nplc C. 
Patton. Baker Castor Oil Co.. Bay- 
onnc. NJ. 

'I'IIII<I) PKILI~: "Thcr~~iosctt ing 
Acrylic E~nulsions: A Novcl Mcthod 
lilr Estimating Crosslink Density in 
Polymeric Films"-Shcldon N. 
Lcwis. Kohm and Haas Co.. Spring 
House. PA. 

FOIIKII~ PKILII: "Evaluating Ti02- 
Colorant Interaction by Measure- 
ment of  Scattering Coefficients"- 
Parker B. Mitton and Alexander J. 
Madi, National Lead Co.. Sayer- 
ville. NJ. 

FII:.III PKIZI~: "Formation and 
Growth o f  Zinc Phosphate Coat- 
ings"-G. Dale Cheever. General 
Motors Research Laboratories. 
Warren. MI .  

SIX~II PKIZH: "Color, Strength and 
Dispersibility of  Pigments by the 
Sherwin-Williams Miniature Sand 
Mill"-B.R. Orwig, Sherwin- 
Williams Co., Chicago. IL. 

1965 
FIKSI PKIZI:: "Long-Range Ef- 

fects of  Polymer Pigment Interaction 
in the Solid StateM-Charles A. 
Kumins. Interchemical Corp., Clif- 
ton, NJ. 

SIX.ONII PKIZH: "The Effect of  
Water on the Adhesion of Surface 
Coatings"-Peter Walker, Atomic 
Weapons Research Establishment, 
Aldermaston. Berkshire, England. 

THIKI) PKIZI:: LLEncap~~lated Cor- 
rosion inhibitive Prin1er"-A. Stan- 
ley Dalton. Air  Force Materials Lah- 
oratory. Wright-Patterson Air Force 
Base. OH. 

F o u ~ . r t ~  PKILII: "The Influence of 
Polarity Upon the Solubility Param- 
eter ConceptM-J.L. Gardon. Rohm 
and Haas Co.. Spring House. PA. 

FII.-I.H PKIZI:: "High Resolution 
Spectra o f  Inorganic Pigments and 
Extenders in the Mid-Infrared 
Region from 1500 cm I to 200 
cm '"-Leonard C. Afremow and 
John T. Vandeberg. DeSoto Chemi- 
cal Coatings. Inc., Chicago, IL. 

SIXTH PKIZH: "Practical Applica- 
tions of  Rheology in the Paint Indus- 
tryw-Harvey L. Beeferman and 
Dennis A. Bergren. DeSoto Chemi- 
cal Coatings, Inc., Chicago, IL.  

1964 
FIKSI. PKIZB: "Factors Controlling 

Latex Paint Rheology and Their 
Measurement"-Robert W. Kreider. 
General Tire & Ruhber Co., Akron, 
OH. 

SBCONII PKILE: "A Rheologieal 
Study of High Speed Pigment Dis- 
persion"-Harold E. Weisberg, 
Mineral Pigments Corp., Muirkirk, 
MD. 

THIKI) PKILE: "A Photographic 
Technique for the Macroscopic Ob- 
jective Evaluation of  the Degree of 
Film Lcve1ing"-E. Lloyd Kelley, 
Rohm and Haas Co.. Philadelphia, 
PA. 

F~UKI.H PKIZI~: "Role of  the Ad- 
sorbed Resin Layer in the Disper- 
sion o f  Pigmented A lkyd Sys- 
ternsw-E.C. Rothstein, Keuffel & 
Esser Co., Hoboken. NJ. 

FIF~II PR~LI (tie): "Mechanism o f  
Bubble Entrapment i n  Sprayed 
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Coat ings"4uy C. Bell, Jr., E.I. 
DuPont de Nemours & Co., Inc., 
Philadelphia, PA. 

"The Free Volume Interpretation 
of Plasticizing Effectiveness and 
Diffusion of Solvents and Plasticiz- 
ers in High Polymers"4harles M. 
Hansen, Danish Varnish and Paint 
Industry, Copenhagen, Denmark. 

1963 
Class "A" Competition 

FIRST PRIZE: "Rapid Pigment Vol- 
ume Concentration Determina- 
tion"-Jack E. Bissey, Rinshed- 
Mason Co., Anaheim, CA. 

SECOND PRIZE: "Correlation of a 
Ball Mill Abrasion Test with Me- 
chanical Properties of Concrete and 
Polymersn-Robert M. Evans and 
Francis E. Reed, The Master Me- 
chanics Co., Cleveland, OH. 

THIRD PRIZE: ''Analysis of Alkyds 
by Nuclear Magnetic Resonance"- 
Carl J. Opp, Interchemical Corp., 
Cincinnati, OH. 

Open Competition 
FIRST PRIZE: "A Method for Mea- 

suring Solvent Release Using Radio- 
'tracersm-R.E. Murdock and Wil- 
liam J. Wirkus, Shell Chemical Co., 
Union, NJ. 

SECOND PRIZE: "Continuou~ Ultra- 
Sonic Rheography in High Speed 
Dispersions"-Harold E. Weisberg. 
Mineral Pigments Corp., Muirkirk, 
MD. 

THIRD PRIZE: "A Critical Review 
of the Factors that Control the Quan- 
tity and Quality of a Three-Roll Mill 
Paint Grindn-Temple C. Patton, 
Baker Castor Oil Co., Bayonne, NJ. 

1962 
Open Competition 

FIRST PRIZE: "Dispersion Floccu- 
lation Phenomena and the Dielectric 
ConstantM-Dr. Harold E. Weis- 
berg, Mineral Pigments Corp.. 
Muirkirk, MD. 

SECOND PRIZE: "Caution Re- 
quired in Absolute Color Measure- 
ment with Calorimeters"-Dr. Fred 
W. Billmeyer. Jr., E.I. DuPont de 
Nemours & Co., Wilmington, DE. 

I THIRD PRIZE: "Analysis for Pig- 
ment Volume Concentrationw- 

H.E. Ashton, National Research 
Council, Div. of Building Research, 
Ottawa, Canada. 

THIRD PRIZE: "Organic Coatings 
and Impressed Currents"-Dr. D.F. 
Koenecke. Esso Research & Enei- 

1961 
Class " A  Competition 

FIRST PRIZE: "The Glass Transi- 
tion in Coating Formulations"- 
Harry Burrell, Interchemical Corp.. 
Cincinnati, OH. 

Open Competition 
FIRST PRIZE: "Surface Analysis 

and AdhesionM-W.T.M. Johnson. 
DuPont Co., Philadelphia. PA. 

SECOND PRIZE: "The Viscosity 
Reduction Power of the XylenesV- 
Arthur M. Thompson, Jr., Esso Re- 
search & Engineering Co., Linden. 
NJ. 

THIRD PRIZE: "Quantification of 
the Hydrogen Bonding Param- 
eter"-E.P. Libermann. DuPont 
Co., Wilmington. DE. 

1960 
Open Competition 

FIRST P R I Z ~ :  "Molybdate Pig- 
ments: New Corrosion Inhibi- 
tors"-Helmuth 0 .  Schoen and 
Benson G. Brand, Battelle Memori- 
al Institute. Columbus, OH. 

SECOND PRIZE "A Unique Alkyd 
Constant for Designing and Assess- 
ing Alkyd Formulations"-Temple 
C. Patton, Baker Castor Oil Co.. 
Bayonne, NJ. 

1959 
Cluss "A" Competition 

FIRST PRIZE: "Trail of the Fugitive 
Mahogany Varnish Stainw-Dr. 
Leroy D. Soff, Dutch Masters Paint 
& Varnish Co., Brooklyn, NY. 

SECOND PRIZE: "Powdered Insu- 
lating FinishesM-1.N. Elbling. 
Westinghouse Electric Corp., Pitts- 
burgh. PA. 

Open Competition 
FIRST PRIZE: "Efflorescence and 

Chalking on Painted Masonry Sur- 
facesH-4erould Allyn. Rohm and 
Haas Co., Philadelphia, PA. 

SECOND PRIZE: "The Influence of 
Cold Rolled Steel Surfaces on Paint 
Performance and Paint Testingw- 
George W. Grossman, Jr.. Q-Panel 
Co., Cleveland, OH. 

1958 
Open Competition 

FIRST PRIZE: "The Solvent Prop- 
erties of Olefins from Petroleumw- 
W.W. Reynolds and H. Low, Shell 
Oil Co., Wood River. IL. 

SECOND PRIZE: "The Influence of 
Solvent Composition on the Flow 
Properties of Paint"-E. C. Larson 
and W.W. Reynolds. Shell Oil Co., 
Wood River, IL. 

THIRD PRIZE: "Pigment Optical 
Behavior-Evaluation on a Physical 
Basisv-P.B. Mitton and L.S. 
White, National Lead Co.. Sayre- 
ville. NJ. 

1957 
Class "A" Competition 

 FIRS^ PRIZE: "A Solvent Formu- 
lating Chartw-Hany Burrell, Inter- 
chemical Corp.. Cincinnati, OH. 

SECC)NI) PRILE: "Chemistry and 
Theory of Polyurethane Coat- 
ings"-Harry E. Pansing. Ander 
Chemical Co.. Cincinnati, OH. 

Open Competition 
FIRST PRIZE: "Effect of Solvent 

Properties on the Viscosity of Alkyd 
Resin Solutions"-W.W. Reynolds 
and H. Gebhart. Jr., Shell Oil Co.. 
Wood River. IL. 

SECOND PRIZE: "Use of Hexylene 
Glycol and other Solvents in Sty- 
rene-Butadiene Latex Paintu-Roy 
W. Tess and Robert D. Schmitz. 
Shell Development Co.. Emery- 
ville. CA. 

THIRI) PRIZE (tie): "Correction 
Factors Applied to the Carothers 
Equation for Condensation Polymer- 
ization"-R .F. Carmody. Socony 
Paint Products Co., Metuchen. NJ. 

"A Mathematical Analysis of the 
Precision in Determining Hiding 
Powerm-Parker B. Milton. National 
Lead Co.. South Amboy, NJ. 
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Now you can add greot 
lubricity to your printing inks, paints 
or cootings without using o lot of 
expensive PTFE. 

Our new Polyfluo 200 gives 
your product extraordinary tough- 
ness, excellent hear and solvent resist- 

. once, greot gloss retention. Plus, of 
course, exceptional surface lubricity. 

MICRO POWDERS, INC. 

- --d ""-- 
ores 513-984-8880 

Polyfluo 200 does it all with 
PTFE combined with our hardest 
polyethylene in a unique special 
relationship, Then the material is 
micronized to a 3-4 NPlRl (Hegman 
7.0) grind gauge reading, a article 
size readily dispersed into nRs. 
paints or cootings with standard 
dispersion equipment. 

1075 Central Park Avenue Scarsdale, N.Y 

In Polyfluo 200, then, we 
give you the best of both worlds: 
polyethylene's'gub combined with 

TFE's lubricity. Its the unbeatable 
combination, only from 
Micro Powders. Get com- 
plete information and 
samples from your near- 
est agent listed below. 

10583 (914) 793-4058 Telex 996584 

London: Floridienne (UK) Lrd. (44) 923-23368 
New En lond Townsend ColorG Chem 617-852-8258 Tlx: 933219 
New YO%: S.P Morel G Co.. Inc 914-472-8778 Melbourne: Chem-Hawk Pry. Lrd. (3) 429-8277 
Ph~lodelphio: E.M. Sullivan Associores 21 5-446-1400 Tlx. 30333 
Son Fronc~sco: Poc~fic Coos1 Chem~col Co 415-549-3535 Mexico: Ceros Universoles SA 905-655-2282 
Sr LOUIS Archway Chem~cal G Su ply 314-533-4662 Tlx. 1764279 
Brussels. Florldlenne Polyrneres. PA. (2) 6490173 

Tlx. 25229 



Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has been 
compiled in conjunction with the American Society for Testing and Materials, and includes defin~tion, 
description, and photographic standards for each of the following defects: Adhesion; Blistering; Chalk- 
ing; Checking; Cracking; Erosion; Filiform Corrosion; Flak~ng; Mildew; Prlnt; Rust; Traffic Paint Abra- 
sion and Chipping. 

Also included is reference information on supplementary standards, along with sample record sheets 
for compiling exposure data. 

Bound in handsome 10" x 111/2" x 11/; three-ring, vinyl-covered binder which readily accommodates 
additional material as it is developed. 

Complete manual . . . $80 (includes shipping charges)* 
Individual Standards . . . $2 each, plus $2 for each photograph. 

Record Sheets (pad of 100 sheets) . . . $2.50 

Please make all checks payable in U.S. funds. 
*Pennsylvania residents add 6% sales tax. 

Send orders to: Federation of Societies for Coatings Technclogy 
1315 Walnut St., Suite 832, Philadelphia, PA 19107 

Federation of Societies for Coatings Technology 
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1986 Annual Meeting and Paint Show 
Draws Over 6700 Registrants to Atlanta 

The Federation Annual Meeting and Paint Industries' Show 
returned to Atlanta on October 5-7, and attracted a total of 6,719 
registrants to the Georgia World Congress Center. The turnout was 
the second highest in AM&PS history (surpassed only by the 
7,475 registration in 1984 in Chicago), and was significantly 
higher than for the previous event in the Peachtree City (1980), 
when registration totaled 5,133. 

Attendees were treated to a full program of technical presenta- 
tions keyed to the theme, "Compliance and Quality: Recognizing 
the Opportunities," as well as the exhibits of 242 raw material and 
equipment manufacturers, and service suppliers who took part in 
the largest-ever Paint Show (57,750 n sq ft). They also enjoyed the 
opportunity for business socializing with their coatings industry 
peers, including more than 500 representatives from Canada, Latin 
America, Europe, Australia, and the Orient. 

An upbeat mood for the event was set at the Opening Session, 
when motivational speaker Lee Sherman Dreyfus, former Gover- 
nor of Wisconsin, delivered a dynamic Keynote Address. The 
subsequent technical presentations, developed by Percy Pierce and 
his Program Committee, covered a wide range of coatings topics, 
both theoretical and practical, and were well attended throughout, 
with several attracting standing-room-only crowds. As usual, a 
number of spirited question-and-answer periods punctuated the 
paper presentations. 

Capping the program was the Mattiello Memorial Lecture, de- 
Livered by Dr. Zeno W. Wicks, Jr., Professor Emeritus, Polymers 
and Coatings Dept., North Dakota State University, who spoke on 
"Free Volume and the Coatings Formulator." 

Meanwhile, in the exhibit hall, supplier companies displayed 
the latest in their lineup of products, equipment, and services. 
Traffic was heavy all three days, as registrants made repeated trips 
through the aisles to make sure they took in all the attractions. 

Attendees were impressed by the number of exhibits, the quality 
of the displays, and the availability of knowledgeable and helpful 
technical personnel in the booths. Exhibitors, for their part, were 
generally enthusiastic about the number and quality of the regis- 
trants and the interest they displayed. 

At the Awards Luncheon on Friday, November 7, approximate- 
ly 450 registrants were on hand to honor the various prize winners 
(see accompanying Awards story) and to enjoy the humorous 
oftbeat reminiscences of sports journalist Heywood Hale Broun. 

By all accounts, the 1986 Annual Meeting and Paint Show was 
an outstanding success, and the Federation is indebted to the many 
members of the Southern Society who served on the Host Commit- 
tee under the direction of Chairman Jim Geiger. Special thanks 
also are due Lynn Geiger and the members of her Committee for 
their work on behalf of the Spouses' program. 

The Federation extends its deep appreciation to them and to all 
who contributed their time, talents, and efforts to make the event a 
memorable one. 

1987 Annual Meeting and Paint Industries' Show 
Scheduled for October 5-7 in Dallas, TX 

The 65th Annual Meeting and 52nd Paint Industries' 
Show of the Federation of Societies for Coatings Technol- 
ogy will be held at the Convention Center in Dallas, Octo- 
ber 5, 6, 7, 1987. 

Chairman of the Program Committee is William A. 
Wentworth, of Jones-Blair Co., Dallas. 

Membes of the Dallas Society, under the General Chair- 
manship of William F. Holmes, of DeSoto, Inc., Garland. 
TX, will serve on the Host Committee. 

John Ballard, of Kurfees Coatings, Inc., Louisville, KY, 
will be Chairman of the Paint Show Committee. 

With the tradltlonal ribbon cutting ceremony, the 51st Annual Paint Industries' Show was opened. Shown left to right: Treasurer- 
Designate James E. Geiger and wife, Lynn; Karen Dorris and President-Elect Carlos Dorris; Executive Vice-president Frank J. 

Borrelle; Mary Mirick; Rose Borrelle; President William Mirick; Fran Pawsey; and Treasurer Deryk Pawsey 
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Neil S. Estrada, FSCT Past-President, 
Receives 1986 George Baugh Heckel Award 

Other Annual Meeting Awards Presented 

Neil S. Estrada, retired Vice-President 
and General Manager of the Pacific Central 
Division of Reichhold Chemicals, Inc.. 
and a Past-President of the Federation, was 
honored with the 1986 FSCT George 
Baugh Heckel Award for his outstanding 
service to the Federation. 

The award was presented during the 
Federation's Annual Meeting on November 
7 in Atlanta. 

The award plaque is presented each year 
to the individual whose contributions to the 
general advancement of the Federation's 
interest and prestige have been outstanding. 

Neil S. Estrada, a native Californian, 
received the B.S. in Chemistry and M.A. 
in Education Degrees from the University 
of California (1938 and 1939) and the M.S. 
in Meteorology from the California Insti- 
tute of Technology ( 1944). 

His first position was with the National 
Bureau of Standards in San Francisco. In 
1943, after five years with NBS, he was 
commissioned an Ensign in the U.S. Naval 
Reserve. He qualified as a Weather Offi- 
cer, Naval Air Service, and spent consider- 
able time with the Sino-American Cooper- 
ative Organization, U.S. Navy, in 
Chungking and Shanghai, China. He held 
the rank of Lieutenant at the time of his 
discharge in January 1946. 

His introduction into the coatings indus- 
try came shortly thereafter when he joined 
the F.W. ~ u n n e  Co. as a paint form"lator. 

Mr. Estrada became associated with 
Reichhold Chemicals, Inc, in 1950 and 
was promoted successively to Technical 
Director in 1958; Plant Manager in 1970; 
General Manager, Pacific Central Div.. in 
1972; and Vice-President and General 
Manager of the PC Div. in 1974. He retired . .,.,,.. In IraL. 

A continuing activity during his career at 
Reichhold was the authorship and presenta- 
tion of technical papers on a variety of 
subjects, such as alkyds, emulsions, coat- 
ings, and plastics. They were presented 
over a period of 25 years to the Federation 
of Societies for Coatings Technology, local 
Coatings Technology Societies, National 
Association of Corrosion Engineers, Soci- 
ety of the Plastics Industry, and the Oil and 
Colour Chemists Association Australia. 

In his early years of membership with 
the Golden Gate Coatings Society, Mr. 
Estrada taught the evening Paint Technol- 

ogy Course for six years and was Chairman Hills, CA. They have four children and 
of the Technical Committee for five years. five grandchildren. 
He was elected to the Presidency in 1968 
and was the GG Representative to the Fed- 
eration Board from 197 1-74. Distinguished Service Award 

His service to the Coatings Federation This award was presented to William 
began in 1966 with a three-year Chairman- Mirick, of the C-D-I-C Society, in grateful 
ship of the Specifications Committee, recognition of his valuable contributions to 
which he helped to establish. He then was the progress of the Federation while serv- 
Chairman of the 
Env i ronmen ta l  
Control Committee 
for two years. 

Mr. Estrada 
moved through the 
Federation Chairs 
and was Treasurer 
in 1975, President- 
Elect in 1976, and 
President in 1977. 
During his Presi- 
dency, the Mexico 
Society was ad- 
mitted into the Fed- 
eration. 

He served as a 
Trustee of the Paint 
Research Institute 
from 1971-75 and 
is the current Chair- 
man of the Trustees 
of PRl's successor 
organization, the 
ciakings Industry Award Chairman Percy Pierce (left) presents the 1986 George 
Education Fund. Baugh Heckel Award to Neil Estrada 

He was a Feder- 
ation Board member for nine years and ing as President of the Federation in 1985- 
served on the Executive Committee for five 86. Mr. Mirick is employed with Battelle 
years. During the late 70's he was very Columbus Labs, Columbus, OH. 
instrumental in the reorganization of the 
Federation. Roon Foundation Awards 

He continues to be very active in Feder- 
ation matters and has been Chairman of the 
Investment Committee since 1981 and 
Chairman of the Planning Committee since 
1985. 

During his membership with the Golden 
Gate Paint and Coatings Association he 
was instrumental in efforts influencing air 
quality regulations leading to Rule 66 and 
Regulation 3, as well as CARB regula- 
tions. He received the Industry Statesman 
Award of the National Paint and Coatings 
Association in 1980. 

Neil and Lily Estrada live in Los Altos 

These awards, established by the late 
Leo Roon, and administered by the Coat- 
ings lndustry Education Fund (formerly 
Paint Research Institute), are for the best 
technical papers entered in the competition 
and submitted for presentation at the Feder- 
ation's Annual Meeting by individuals as- 
sociated with the organic coatings industry. 

FIRST PRIZE ($2,000)-"Control of 
Foaming in Water-Borne Coatingsn- 
Pamela Kuschnir, Richard R. Eley, and F. 
Louis Floyd, Glidden Coatings & Resins, 
D.P. Joyce Research Center, Strongsville, 
OH. 
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Distinguished Service Award is presented by President-Elect 
Carlos Dorris (left) to President Mirick 

Rolf Kuehni (left) accepts the Armin 
Award for his contributions to the sciel 
from Ralph Stanziola, chairman of 

Committee 

J. 
nce 
thc 

Mr. Mirick (right) congratulates Zeno W. Wicks, Jr. on his 
Mat t ie l lo  Lecture, "Free Vo lume and the  Coat ings 

Formulator'' 

Bruning 
! of color 
s Award 

Roon Awards Chairman Phil Harbaugh 
(left) i s  shown with: Pamela Kuschnir (First 
Prize) for her paper, co-authored with Rich- 
ard R. Eley and F. Louis Floyd; and Steven 
L. Kangas, for his Second Prize-winning 
paper, co-authored with Dr. Frank N. Jones 
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Winners of the Alfred L. Hendry Awards, John W. 
Catino (left) and Dennis J. Gaber (right) are con- 
gratulated by Educational Committee Chairman, 

Joseph Vasta 

SECONII P K I ~  ($1,000)-"Binders for 
Higher-Solids Coatings-Synthesis and 
Properties of Model Alkyd Resinsw- 
Steven L. Kangas and Frank N.  Jones, of 
the Polymers and Coatings Dept., North 
Dakota State University. Fargo, ND. 

Armin J. Bruning Award 
This award, established in 1962 in honor 

of color rcicnce pioneer Armin "Joe" 
Bmning, was presented to Rolf G. Kuehni 
for his "outstanding contributions to the 
science of color in the field of coatings 
technology." 

Mr. Kuehni. Manager of Technical Mar- 
keting, Textile Service Center. Mobay 
Corp.. Rockhill, SC, has long been active 
in the field of color. He has written two 
books on color formulation and color sci- 
ence, and has published over 40 papers on 
color technology. 

Of particular importance has been Mr. 
Kuehni's work in industrial color differ- 
ence evaluations, and the development of 
methods to determine color tolerances. He 

was instrumental in the development of 
SAE Recommended Practice 5 1545 for de- 
termining measured color differences for 
automotive pans and materials. 

Alfred L. Hendry Awards 
These awards of $1,000 each, sponsored 

by a grant from the Southern Society of 
thc FSCT, are for the best student papers 
(graduate or undergraduate) submitted for 
competition. 

"Dctcrrnination of the Activation Ener- 
gy of Cathodic Delamination as a Function 
of Alkali Mctal CationM-John W.  
Catino. Jr., Center for Surface and Coat- 
ingb Research. Lehigh University. Bethle- 
hem. PA. 

"Evaluation of Photoinitiator Perfor- 
m;~ncc"-Dennis J .  Gaber, Eastern 
Michigan University, Ypsilanti, MI. 

Ernest T. Trigg Awards 
Thcsc awards are for the Secretaries of 

Constituent Societies of the Federation 
who furnish to the JOL~KNAL Or; COK~INGS 

TECHN~LOGY the most interesting reports 
of Soclety meetings and discussions fol- 
lowing the presentation of papers at those 
meetings. 

FIRST PRIZE ($100)-Joan B. Lamberg 
(Horton-Earl Co.). Secretary of the North- 
western Society. 

SECOND PRIZE ($50)-Mark Troutman 
(Bradley Paint Co.), Secretary of the Pitts- 
burgh Society. 

MMA Awards 
Established in 1975 by Material Market- 

ing Associates, these cash awards and 
plaques are for notable achievement by 
Constituent Societies of the Federation oth- 
er than for Society papers presented at the 
Federation Annual Meeting. 

Class B Competition (9350) was won by 
the Golden Gate Society for its technical 
activities in the determination of volatile 
organic compounds in solvent and water- 
borne coatings. 

Class C Competition ($350) was won bv 
the Piedmont s;ciety for its sponsorship df 
an accredited academic polymers course at 
the University of North Carolina. 

Don Mazzone, chairman of the Trigg Awards 
(left), is shown with winners of 1986 awards for 
the most interesting reports of Society meetings. 
Joan Lamberg, Secretary of Northwestern Society, 
was awarded First Prize and Don Boyd, accepting 
for Mark Troutman, Secretary of the Pittsburgh 

Society, won Second Prize 
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A.F. VossiAmerican Paint & Coatings Journal 

Mr. Mirick presents Lewis P. Larson (right) with a plaque Award is presented by awards chairman Lloyd 

commemorating his election to Federation Honorary Haanstra (left) to Richard Schreiber, of Detroit 

Membership Society 

Materials Marketing Associates 
(MMA) Awards were presented to the 
Golden Gate and Piedmont Societies. 
Shown from left  t o  right: Art 
Benton, Robert T. Miller (Golden 
Gate); Steve Lasine (Piedmont); and 

award chairman Felix Liberti 

f Pres. Mirick Presented Medallion from People's Republic 
I 

A token of friendship from the Peo- 
ples' Republic of China was given to 
President William Mirick at the Feder- 
ation's Annual Business Mecting, held 
on November 7, in Atlanta. A bronze 
medallion, sent jointly by the China As- 
sociation of Science and Tcchnology 
(CAST) and the Chinese Coatings Na- 
tional Industrial Association, was in- 
tended as a goodwill gesture to the coat- 
ings industry of the United States. 

Jack E. Benham, Vice-President and 
Technical Director of Commercial 
Coatings Corp., Miami, presented the 
medallion which had bcen given to him 
recently by the members of CAST whcn 
Mr. Benham was a visiting guest Icctur- 
er at a paint factory at Beijing, in the 
People's Republic. Mr. Bcnham's Chi- 

na visit was an exchange 
event betwccn the Peo- 
ple's Republic and the 
U.S. arranged by CAST 
and the American Institute 
of Chemists, of which Mr. 
Benham is a mcmbcr. 

According to Mr. Bcn- 
ham, the Chinese facility 
included an alkyd plant. 
an emulsion plant, and an 
archi tectural  coa t ings  
plant. The commune on 
which the facility was lo- 
catcd included a nursery 
school, transportation de- 
partment, engineering fa- 
cilities, and 2600 Chinese 
who lived and worked there. lion t o ~ r :  Mirick 
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Class C Competition ($350) was won by 
the Piedmont Society for its sponsorship of 
an accredited academic polymers course at 
the University of North Carolina. 

Federation Honorary Membership 
Lewis P. Larson, of the C-D-I-C Soci- 

ety, was elected to Honoray Membership 
in the Federation at the Board of Directors 
Meeting, November 4, in Atlanta. 

Mr. Larson, a 50-year member of the 
FSCT, is a former member of the Board, 
and the Liaison, American Paint Journal 
Awards, and Public Relations Committees. 

A 1930 graduate of North Dakota State 
University, Mr. Larson began his coatings 
career with American Zinc Sales Co., Co- 
lumbus, OH, and following 41 years with 
the firm, retired to conduct the Paint Short 
Courses at the University of Missouri- 
Rolla. 

A.F. VosslAmerican Paint 
& Coatings Journal Awards 

These cash awards are presented by the 
American Paint & Coatings Journal for the 
most constructive papers by Constituent 
Societies of the Federation in connection 
with the research, development, manufac- 
ture, or application of the industry's prod- 
ucts, or of the raw materials entering into 
their fabrication. 

NuodexlHiils Receives Citation 
at 1986 Paint Industries' Show in Atlanta 

NuodcxiHiils, Inc.. Piscataway. NJ. 
was cited recently for having been an 
exhibitor for 50 ycars in the Paint 
Industries' Show. 

A plaque commemorating thc occa- 
sion was presented to Nuodex by the 
Fcdcration during the 51st Paint Show. 
held Novcmber 5-7 at thc Georgia 
World Congress Center in Atlanta. 

NuodexIHuls joins three other cxhib- 
iting companies in participating for 50 
or more ycars in the Paint Show. 
Honored at last year's event were: 
Columbian Chemicals Co.. Rohm and 
Haes Co., and Union Carbide Corp. 

I Mr. Borrelle (left) presents Barry Lewis, 
of Nuodex, with the 50-year plaque 

for Coating Applicationsw-Detroit Soci- 
ety (P.I. Kordomenos, Chairman, Techni- 
cal Committee). 

Society Speakers Awards 
These awards are presented to individual 

members of the Societies who present So- 
ciety papers at the Annual Meeting in the 
best form and manner. 

FIRST PRIZE ($100)-Rose A. Ryntz 
(DuPont Mt. Clemens Coatings, Inc.), De- 
troit Society. 

FIRST PRIZE ($200)-"Urethane Acrylic 
Interpenetrating Polymer Networks (IPNs) 

Awards Chairman John Lanning presents Program Speaker 
Award to Harry Majcher, of Detroit Society 

SECOND PRIZE ($50)-Richard W. 
Braunshausen, Jr. (The Enterprise Com- 
panies), Chicago Society. 

Golden Impeller Award 
This award, offered by Morehouse In- 

dustries, Inc., for outstanding achievement 
in dispersion technology, was presented at 
the Annual Meeting to Earl E. Baumhart, 
of Coatings Engineering & Systems CO., 
Kansas City, MO. 

Earl E. Baumhart (left) accepts the Golden Impeller Award for 
outstanding achievement in dispersion technology from Dale 

Morehouse 
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Speakers from the Manufacturing 
Committee Seminar presented "Pro- 
ductive Alternatives for Improving 

Materials Control" 

ICCATCI  

A luncheon for visiting mcmbers Association-Australia (OCCAA): (FSCT); Chairmen of Liaiwn Com- 
of the International Committee to Japan Society of Colour Matcrial mittee Shigczo Tochihara (JSCM); 
Coordinate Activities of Technical (JSCM); and Federation of Scandi- Trcasurcr-Elcct Jamca E. Gcigcr 
Groups in the Coatings Industry navian Paint and Varnish Tcchnolo- (FSCT); Past-President Terryl John- 
(ICCATCI) is sponsored each year gists (FSPVT). son (FSCT); Treasurcr Dcryk R. 
by the Federation o f  Societies for Present at the luncheon held dur- Pawscy (FSCT); and Exccutivc 
Coatings Technology (FSCT) at its ing the 1986 Annual Mecting and Vicc-Presidcnt Frank J. Borrcllc 
Annual Meeting and Paint Show. Paint Show in Atlanta, November 6. (FSCT). Sei~tcd: Vicc-Prcsidcnt Isao 

ICCATCI is composed of: FSCT; were: Standing (left to right): Past- Kumano (JSCM): Prcsidcnt Ian Pike 
Federation of Associations of Tech- President A. Clarke Boycc (FSCT); (OCCAA); President Amlcto Po- 

"' nicians in the Paint, Varnish, Lac- Past-President Jacques Roire (FATI- luzzi (FATIPEC); Prcsidcnt William 
quer, and Printing Ink lndustrics of PEC): Annik Chauvel, Editor of Mir ick (FSCT); Prcbident Arya 
Continental Europe (FATIPEC); Oil Double Liaison (FATIPEC); Past- Saloranta (FSPVT); and Council 
and Colour Chemists' Association President Ted Saultry (OCCAA); Mcmbcr David Clayton (OCCA). 
(OCCA); Oil and Colour Chemists' President-Elect Carlos E. Dorris 
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FSCT 
50-Y EAR 

MEMBERS 

At the Annual Awards Luncheon of thc FSCT held dur- 
ing the Annual Meeting on Novcmbcr 7, a spcci:ll g,roup of 
Federation mcmbcrs werc honored. In attendance w ~ t h  their 
spouses at thc lunchcon werc members of the Fcdcr;~tion's 
50-year Club. 

They includc: Joseph Cantor. Elmhurst. NY; Michael 
Catena. Tampa. FL; Kcnncth A.  Earhart. Allcntown. PA; 
Carl L. Engclhardt. Largo. FL; Mrs. Alma Goocl, Dcrroit. 
MI: Ben Gooel. Detroit; Richard 0 .  Inncs. New York. NY: 
Lewis P. Larson, Columbus. OH; Charlca H. Lcvinc. 
Brooklyn. NY: Sidncy B .  Levinson, Cranbury, NJ; Arthur 
I. Nortman. Brooklyn. NY; Lorcn B. Odcll. Houston. TX; *a9 
Edmund Pctcrson. Pueblo. CO; Carroll M. Schollc. Chica- 
go, IL; Elias Singcr. Ncwark. NJ; and Edward Wandcr1n;ln. 
Brooklyn, NY 

Atlanta 
November 5,6,7,1986 
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During the FSCT Business Meeting on November 7, Mr. Mirick 
presented the Presidential Gavel to Mr. Dorris 

Members of the Executive Committee for 1986-87 are (stand- 
ing, left to right): Past-President Mirick; Kurt Weitz; Dan 
Toombs; Saul Spindel. Seated, Treasurer James Geiger; 
President Carlos Dorris; and President-Elect Deryk Pawsey 

Federation Past-Presidents attending the Annual Meeting included (standing, left to right): Terryl Johnson (1983-84); Joseph A. Bauer 
(1984-85); Eugene Ott (1960-61); Howard Jerome (1981-82); Neil Estrada (1976-77); and John Oates (1977-78). Seated: A. Clarke Boyce 
(1982-83); J.C. Leslie (1974-75); William Mirick (1985-86); Raymond C. Adams (1959-60); Mike Malaga (1973-74); Carroll 

Scholle (1965-66) 
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CIBA-GEIGY Corp.; Danicl Products 
Co.; Erichscn Instrumcnts. Inc.; Johnson 
Wax; Poly-Resyn. Inc.; and REECO wcrc 
recipients of the C. Homcr Flynn Awards 
iit the 1986 Paint Industries' Show. 

These awards arc prcscntcd for outstand- 
ing exhibits in the Show on thc hasis of 
technical cxccllcncc, cducational valuc. at- 
bactiveness. and novelty. Thc awards arc 
divided into three catcgorics: Raw Matcri- 
als Suppliers (singlc. doublc. 3-5. and 6- 
plus booth exhibits). Equipment Manuhc- 
hirers, and Scrvicc industries. 

The prizes (cngravcd plaqucs) wcrc 
awarded as follows: 

RAW MI\.~I:RIAI. SUPPL.IRRS: EQUIPMENT MANUFACTURER-Erich~en 
Singlo-Booth Exhibit-Poly-Resyn, Instruments, Inc., Akron, OH ( I  year). 

Wcst Dundce, IL (2 years in Show). 

DO,,hle-Booth E.hibit-CIBA-GE,GY SERVICE INDUSTRIES-REECO, Morris 

Corp., Hawthorne. NY ( I  year). Plains, NJ (2 years). 

Three-to-Five Booth E.rhibit-Daniel 
Products Co.. Jcrscy City. NJ (30 years). 

Sir-or-Mort Booth E.rhibit-Johnson 
Wax, Racine, W1 (5 ycars). 

Paint Show Committee Chairman 
John Ballard (right) is congratulating 
winners of the C. Homer Flynn Awards 
for outstanding exhibits. Winners (left 
to right) are: Bob Schruers (Poly- 
Resyn); Laura Poulos (CIBA-GEIGY); 
Mike Frantz (Daniel Products); John 
Rizzo (Johnson Wax); Norm Wisler 
(REECO); and Bjorn Erichsen (Erich- 

sen Instruments) 
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1986 WINNERS 
RAW MATERIALS SUPPLIERS 
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EQUIPMENT MANUFACTURERS 

SERVICE INDUSTRIES 
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1986 Paint Show Exhibits 
The 1986 Paint Industries' Show of the Federation of Societies for Coatings Technology was held at  the 

World Congress Center, Atlanta, GA, on November 5-7. The 242 exhibitors took part in the largest-ever Paint Show 
(57750 nsq ft). 

As a continuing service to JCT readers, we .present (in the following pages) a description of the products and 
services which highlighted the exhibits of exhibitor companies. These are reprinted exactly as published in the 
Federation's "Paint Show Program," which was given to all registrants at  the Convention. 

Any requests for information from the exhibitor companies should be sent  to the JCT oflice (1315 Walnut St., 
Philadelphia, PA 19107). All inquiries will be forwarded.-Ed. 

ACETO CORP. 
Flushing, NY 11368 

ANALECT INSTRUMENTS 
Utica, NY 13502 

The company is offering a wide range of chemicals for the coatings Analcct lnstrumcnts exhibits ailvanccd instrumentation for thc 
industry. These include zinc oxide, organotin compounds, anti-skinning measurement, composition, and control of coatings. Analect nffcrs sys- 
agents, electrostaticspray-paintadditivcs, UVphoto~nitiators, Aziridine- tems for laborator~cs, QClQA cnv~ro~~mcnts  as well as oft-line batch 
based chemicals, and a  st-conversion concentrate. analysrs and on-linc process control. 

ADVANCED COATING TECHNOLOGIES, INC. 
Hillsdale, MI 49242 

Testing services and paint test panels-Learn what's new in auto- 
motive testine. Total ohosohate and oainted vanel Drcoaration for testlne 
is automotiv~appro~ed. Available t'esting serviccb include cycle corro- 
sion (scab & APGE], humidity, salt spray adhesion, gravelometer, steel 
paintability, DOI, gloss, surface roughness, blistering compatibility 
studies. 

ADVANCED SOFTWARE DESIGNS CO. 
St. Louis, MO 63017 

Demonstrations of the SNAP Manufacturine Control Svstem are 
given. A comprehensive software package for coiirol of manLfacturing 
and accountine functions for oaint, ink. resin. chemical or other formula- 
based manufaGurers, it inclides modules lo; formulation, batch tickets, 
MSDSs, labeling, and accounting functions. 

AIR PRODUCTS AND CHEMICALS, INC. 
Allentown, PA 18105 

Emphasized is the company's broad line of SURFPNOL@ nonionic 
surfactants. Live demonstrations show benefits. Also featured are a line 
of vinyl acrylic and vinyl acetate-ethylene emulsions, a new caulking 
compound emulsion, and a line of spray-dried liqu~d latex powders. 

ALCAN POWDERS AND PIGMENTS 
Elizabeth, NJ 07207 

R e  exhibit features new specialty aluminum paste and flake pig- 
ments for the coatings industry. Technical and marketing specialists are 
available to discuss product applications and specific end-use require 
ments. 

C.M. AMBROSE CO. 
Redmond, WA 98052 

See the latest in filling and scaling cquipmcnt-Ambmsc new com- 
puterized volumetric/wcight fillers and completely auto~natcd fill~ng 
lines. 

AMERICAN CYANAMID CO. 
Wayne, NJ 07470 

Cyanamid displays information on a wide rangc of crosslinking 
agents for coatings including mcthylatcd and hutylatcd, and introduces a 
new urethane line. Also featured arc a new MAGME monomer (formal- 
dehyde free-room tcmpcraturc curcl; polymcr additives {UV stabil~zcrs, 
antioxidants!; and a rangc of surfactants and specialty monomers. 

AMERICAN HOECHST CORP. 
Coventry, RI 02816 

The pigments department exhibits ( I ]  new pigmcnts for ~ndustrial 
and high performance coatings (21 a display comparing organic ycllows 
for trade sales paint and 131 their ncw cxpandcd tcchnical service for the 
paint industry featuring color matching by phone. 

ANGUS CHEMICAL CO. 
Northbrook, IL 60062 

The many benefits of AMP-95"' arc highlighted by ANGUS Chemi- 
cal Co. In a rcccnt industry study, latex paint users shared their specific 
rcsults and the reasons why they usc AMP-95. Expericnccd tcchnical rcp- 
resentatives answer your qucst~ons on how you can incorporate AMP-95 
into your paint formulations. 

ANKER LABELERS CORP. 
Mt. Laurel, NJ 08054 

The new, fully automatic Pail Labclcr applies plain paper labels to 
tapered or straight s~ded pails and maintains label orientation with rc- 
spect to the pad. Pails, full or empty, of various s~zcs and matcr~als can 
be labeled at up to 25 per minute. Labels up to 25 inches long. 

APPLIED COLOR SYSTEMS, INC. 
Princeton, NJ 08540 

A new generation spcctrophotomctcr, the SPECTHO-SENSOR Ill is 
demonstrated with ACS 3300 multi-user computer color-matching sys- 
tem and with ACS 1800 ATE, an IBM-based single uscr system. Also 
featured are the ACS PAINTMAKER for in-store color miltch~ng and the 
ACS 10000 Automat~c Colorant Dispcnscr. 

ARC0 CHEMICAL CO. 
Philadelphia, PA 19102 

Featured is the broad rang  of high-performance oxygenated and 
functional chemicals that the company offers the coatings industry. 
Highlighted are low-toxicity ARCOSOLV' PC cthcrs and acctatcs, pro- 
pylene glycols, stripper solvents and SMAIG, Poly BD", and UV-cured 
resins. Both marketing and technical representatives are present 

ARIES SOFTWARE CORP. 
Loulsvllle, KY 40222 

On display are multi and srnglc uscr IBM computers fcatunng the 
Aries ChemPAC System. ChcmPAC is a complctcly integrated cnniput- 
er softwarc system, which includes fornlula management, h~r~iiula anal- 
ysis, sales and margin analysis, MSDS, labeling, product~on, order entry, 
and inventory and accounting softwarc. 

ARMSTRONG CONTAINERS, INC. 
Westchestar, IL 60153 

Featured is a wide variety of metal and plastic packaging for the 
paint ~ndustry-all size metal friction cans, one and two gallon plastic 
pails, aerosols, and aerosol overcaps. 
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ASHLAND CHEMICAL CO. 
lndustrlal Chamicals & Solvents Dlv. 
Columbus, OH 43216 

Featured is an extensive line of solvents, exempt solvents and spe- 
cialty chemicals for the coatings industly. Products are available for local 
delivery from over 70 locations nationwide. Ashland also offers other 
unique services like chemical waste disposal and computerized solvent 
reformulation. 

ASTM 
Phlladelphla, PA 19103 

ASTM Comm~ttec DO1 on Palnt and Related Coatlngs and Maten- 
als. An ovewlew of the committee and ~ t s  prlze standards. 

ATLAS ELECTRIC DEVICES CO. 
Chlcago, IL 60613 

The Atlas Familv of Com~anies  exhibits the new Ci65 Xenon Arc 
Weather-Ometcr, thc new SF G r ~ c s  Corrosrve Fog Exposure System, and 
Custom Sc~cntrfic's flammab~l~tv and lmoact testers South Flor~da Test 
Service personnel are available to discuss hatural and accelerated materi- 
als testing programs. 

AZS CORP. 
Atlanta, GA 30318 

W ~ t h  renewed emphasis on ~ua l i ty  assurance and compliance with 
government regulations, AZS Corp. highlights its broad line of epoxy 
curatives, urethane chem~cals and water-based polymers for the coatings 
and adhesives industry. Custom synthesis capabilities are also displayed. 

B&P ENVIRONMENTAL RESOURCES, INC. 
Rklgewood, NJ 07451 

B&P IS a one-stop hazardous waste management company offering 
complete services, ~ncluding incineration of the "F" constituents sched- 
uled for banning from landfills on Nov. 8, 1986. B&P maintainsa com- 
plete lab utiliz~ng state-of-the-art instrumentation, including GCMS for 
accurate and expeditious sample analysis. 

B. A. G. CORP. 
Dallas, TX 75216 

T h ~ s  cxhibit lncludcs tlcxiblc, intcrmcdlatc bulk containers known 
as "Super Sacks"". Used fur shipping and storing dry, flawable sol~ds, ~t 
is avallahle In s~zcs !rum 6-85 cu ft capacttlcs. Aux~lrary cqulpmcnt tor 
loading and handling IS also ava~lahlc. 

BASF CORP. 
Chemicals Dlv. 
Parslppany, NJ 07054 

BASF features coloristic organic and mnganic plgmcnts, dyes and 
aqueous dispcrslons for arch~tcctural, ~ndustrlal and transp<~rti~t~c~n 
needs. In addlt~on, colorless curn~s~on-inliih~tiw pigments tor str~ligcnt 
marinc coatings and polycthylcnc d~spcrs~uns tor au ton i~ t~vc  and c111l 
coatlngs arc available. Ioln us and play our "COLOR WHEEL" 111 
Fortunc. 

LOUIS P. BATSON INCORPORATED 
Greenvllle, SC 29608 

In coniunctlon wlth Origindl Hanau, Batson IS exhibiting the Sun- 
test Accelerated Wcatherfastncss Tester, which provides fast and reliahlc 
~nfvrmation on ~na te r~a l  cliangcs causcd hy sunl~ght. The Suntcst 1s ideal 
for routlnc pmductlon tests, lnspectir~n of Inconilng goods or pretests of 
new mater~als. 

BELTRON CORP. . 
Red Bank, NJ 07701 

Exhih~ts llicludc a working filling mach~nc d~spcnslng punch Thls 
machlnc demonstrates the concept (11 ultrasuo~c I ~ q u ~ d  lcvcl acnslng 
used in all our filling cqulpmcnt. Shown IS a rotary fill~lig ~iiiich~nc with 
cxccpt~onally h~gh  fill rates for all v~scoslty niatcrlal and an  ',F" style 
machine tor fill~ng small mouth opcn~ng contalncrs. 

BEROL CHEMICALS, INC. 
Westport, CT 06880 

The c x h ~ h ~ t  features the chcmicallv uniuuc Bcrnioct~ll llric of thlck- 
cnerc. VISI~ u5an.i find out why Hcrnioct~ll 1r.morc thdn lust .I thl~.kcn:r' 
Also tcaturcd I \  lnorphll M~ncral F~hcr. a adrc rcplaccmcnt ror a\hc.t<h. 

BLACKMER PUMP DIV. 
Dover Corp. 
Grand Raplda, MI 49509 

Blackmer cxhih~ts their full line of rotary positive displacemunt 
sliding-vane pumps spcclfically designcd to handle cmuls~ons, pastes, 
resins, 011s and solvents. Capacities range from 2 to 500 gpm, w ~ t h  
differential pressures up to 150 PSI. 

BOISE CASCADE CORRUGATED CONTAINER DIV. 
Nampa. ID 83651 

On d~splay is the "Liquihulk" 330 gallon bulk liquid disposable 
contalncr for shipping of non-hazardous liquids, 

C.W. BRABENDER INSTRUMENTS, INC. 
South Hackensack, NJ 07606 

Viscosity measurement 1s cxtrcmcly important in the coatings busi- 
ness. C.W. Brabender offers a widc range of Instruments such as: Rheo- 
tron; V~scotron; Visco-Cordcr; Cyclov~sco-E; and Convimcter. Varlous 
v~scomcters are on display. 

BRAIN POWER INC./BPI 
Miami, FL 33155 

Featured arc BPI'S new computerized-des~gn, doublc-action, stirring 
~mpellcrs, mandrels and various sizes of ultrasonic units for lab and plant. 

BRINKMANN INSTRUMENTS 
Westbury, NY 11590 

Sartorius Electronic Balances and Scales arc featured. Model 1493 
MP8 has un~qucly dcs~gncd d~splay mounted above the welgh~ng pan. 
ldcally positioned for compounding, formulat~ng, and angled for vlcwing, 
this eye level digital dlsplay lets you accurately and quickly 811 to the 
target weight. Capacity of 6lOOg; readabil~ty of 0.1 g. 

BROCKWAY STANDARD, INC. 
Atlanta, GA 30338 

The cxhibit features the star of onc-gallon plastic paint cans: 
"PLASTITE""'. Over 25,000,000 Plastites have been sold-making it the 
most widely used plastic can for watcr-based paints. 
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BROOKFIELD ENGINEERING LABS., INC. 
Stoughton, MA 02072 

A complctc line of lnstrunicntatlon for measurement 11f v~scus~ty 
and consistency featuring the new Brookfield Calculating Dlgltal Dls- 
play Vlscomcter whlch dlsplays percent scale, vlscos~ty (ccntlpolscl and 
shear stress. Models arc suppllcd w ~ t h  two vul ta~c outputs hlr rccordlng 
and an RS232C scrlal output h ~ r  conncctlon to a recorder, prlntcr or data 
lo~er/computcr .  

BTL SPECIALTY RESINS CORP. 
Warren, NJ 07060 

Exhibit lncludcs phenol~c rcslns for mctal coatlngs and drum coat- 
logs. Thcsc baklng rcslns arc FDA apprnvcd and suppl~cd ~n lump, 
crushed, and llquld h~rms.  Also shown arc vamlus rcslns tor adhcslvcs 
and sealants. 

BUCKMAN LABORATORIES, INC. 
Memphis, TN 38108 

The latest In wood prcscrvatlvcs, corr[~slon l n h ~ h ~ t ~ v c  plamcnts, and 
pigmcnt d~spcrsants arc on d~splay. Tc\t panels shr~w the supcrn~r perfor- 
mance of both wood prcscrvatlvcs and corn~slon ~ n h l h ~ r ~ ~ r s .  Tcch~ilcal 
rcprcscntatlvcs will aliswcr qucstn~ns and supply current lltcraturc on 
Buckman products. 

BULK LIFT INTERNATIONAL, INC. 
Carpentersville, IL 60110 

A lcadlng producer of hulk hags In the Un~tcd St:~tcs, Ilulk Llft 
presents a complctc l111c of woven polypn~pylcnc sc1111-hulk hags for 
handllng capacltrcs from I,l100 to 8,000 pounds 01  dry tlowahlc matcnal. 
Included also 1s ~nforniat~un on f i l l~~ig and cmprylng cilu~pmcnt. 

BURGESS PIGMENT CO. 
Sandersville. GA 

W ~ t h  e x p a n s l ~ ~ ~ ~ s  hoth In tlash c~lc~nat ion and conventtonal calclncd 
clay, Burgess 1'1gmcnt Co. llicrcascs ~ t s  c~~mmrtmcnt  to specify function- 
al products as well as commodity grades. l'ancls dcmonstratc thc ahllity 
of OPTlWHlTE and OI'TIWHITE I' to cxtcnd TIO. In Interlor and cxtcrl- 
or palnt, upwards of 75 Ihs. New grades ot calc~ncd and hydn~us clays and 
surface-trcatcd verslons arc presented. 

BYK-CHEMIE USA 
Wallingford, CT 06492 

Featured are the new gcneratlon of slllconc addltlvcs, the heat rcsls- 
tant Byk-310 and the anti-graffiti Byk-370. Addltlonal dlsplays show 
improved plgment wcttlng w ~ t h  Dlspcrbyk I60 and V~spcrhyk 163; antl- 
sag properties of Anti Tcrra 204 and Ant1 Tcrra 207; and improved 
leveling of Byk-358. Defoamcrs shown arc Byk-077, and the non-s~l~conc 
Byk-051, Byk-052 and Byk-053. New Instruments arc a Goniospcctro- 
photometer, Byk-0-StorlGradicnt Oven combinat.lon, and the Color 
Gloss with software propam for color matching. 

CABOT CORP. 
CAB-0-SIL Div. 
Tuscola, IL 61953 

Highlighted 1s CAB-0-SIL" fumcd s~l~ca-an ctfcct~vc rhn>logy con- 
trol agent--offering paint and cuaangs formulators a un~quc product 
which controls viscos~ty, prevents saging and anti-scttl~tig of heavy 
plgmcnts. CAB-0-SIL" TS-720 hydrophobic fumcd sll~ca fur use in cp- 
oxy, urethane and high solid coatlngs systems 1s alsu fcaturcd: 

CALGON CORP. 
Pittsburgh, PA 15230 

Fcaturcd arc TEKTAMEK 38 A.D. and BIOCHEK 240, prcscrvativcs 
with an excellent tox~colog~cal profile and a h ~ g h  dcgrcc of efficacy. 
Representatives ate avallablc to help w ~ t h  your spccific hlocidc prob- 
lems. 

CANADA TALC LIMITED 
Marrnora, Ontario, Canada KOK 2MO 

Canada Talc Limited introduces its Marta1 Talc products which 
offer a very high brightness, platy-prismatic, economical filler-pigment. 
Also available IS the fine quality line of Cantal products, offering high 
brightness, platy, natural talc fillers in a range of Hegman fineness- 
products designed to meet the needs of the paint chemist. 

CARGILL, INC. 
Mlnneapolls, MN 55440 

Cargill gives you the jump in technology with new performance all 
stars in high-solids and water-reducible coatings. Our new resins for low 
VOC architectural coatings, one component urethane systems and cono- 
sion-resistant water-reduc~hle enamels enable you to formulate for per- 
formance. Let our booth representatlves show you how to jump ahead 
w ~ t h  our new technology. 

CASCHEM, INC. 
Bayonne, NJ 07002 

Caspol' 1715 polyol for high-sollds, high-performance polyurethane 
coatings for maintenance, marine and transportation coatings applica- 
tions is presented with optimized starting formulat~ons. New technical 
bulletins and panels coated with optimized formulations using Caspol 
1715 vs. control formulat~ons are featured. 

CEM CORP. 
Indian Trail, NC 28079 

CEM Corp., a leader in the development of laboratory equipment 
utillzlng a unique microwave technology, features a rapid solids analyzer 
which measures percent solids in 3-4 minutes for water-home systems 
and 5-10 minutes for most solvent-borne systems. Also shown, a general- 
purpose laboratory system for rapid drying. 

CHEMICAL AND ENGINEERING NEWS 
American Chemical Society 
Washington, DC 20036 

The d~splay features Chemical and Engineering News, a chemical 
newsweekly and the official publication of the American Chemlcal Soci- 
ety. On display is C&EN's fourth annual Paint Coatings Product Report. 
Also highl~ghted is the ACS's annual chemical guide, Chemcyclopedia. 
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CHEMICAL WEEK 
New York, NY 10020 

This exhlbit reprcscntlng McCraw HIII, fcaturcs copies of current 
issues of Chemical Week, thc spcclal coatlngs report ~ssuc. 

CHICAGO BOILER CO. 
Chicago, IL 60614 

The exhibit fcaturcs the latcst horizontal and vcrt~cal small mcd~a 
milling equipment uscd In the paint mdustry. On d~splay 1s various size 
laboratory and production cqulpmcnt. In add~tlon, the company's new 
line of in-line dispcnscrs is cxh~b~tcd.  

CIBA-GEIGY CORP. 
Plastics Dept. 
Hawthorne, NY 10532 

Fcatured are CIBA-GElGY epoxy resins and hardcncrs tor the low 
VOC solution. The display showcases the company's broad range of 
resins and hardcncrs that can be uscd In the torniulatlon ot coatmgs 
posscsslng low solvent Icvcls. 

CL INDUSTRIES, INC. 
Georgetown, IL 61846 

Three new product dcvclopmcnts arc ~ntroduccd: 11 rcalt~mc com- 
puterized proccss control and stat~stical quallty control iur batch or 
contmuous chemical operation, small or large; 21 spcclalty chcmlcals for 
coatings /epoxies, phenolics, sulphon~c acldsj; and 31 safcbasc polymcr 
aggregate pump bases and containmcnt curbing w ~ t h  bullt-~n alarm sys- 
tems to prevent discharge into the cnvlronmcnt. 

CLAWSON TANK CO. 
Clarkston, MI 48016 

Featured arc DOT Jumbo"' Bins and Drums made In stalnlcss stccl, 
carbon steel, aluminum, and polycthylcne and our new Sta-Brlght fin~sh 
for the interior and exterior of the stainless stccl container. In addltlon, 
the Haz Tank"' secondary conta~nment-type underground storage tank 
with computerized leak monltorlng and constant survclllancc panel is 
displayed. 

COATINGS MAGAZINE 
Oakvllle, Ontarlo, Canada L6K 365  

Coatings Mogazine is the only publication in Canada scrving the 
paint and coatlngs manufacturing and raw materialslequ~pmcnt areas. 
Its national circulation'm Canada also includes major industrial end 
users of coatings products. 

COLOR CORP. OF AMERICA 
Rockford, IL 61101 

Color Corp. has sales and technical peoplc available to discuss all 
aspects of colorants and color systems for trade sales, industrial maintc- 
nance, and industrial coatlngs. 

COLORGEN, INC. 
Billerica, MA 01821 

Theadvanced, semnd generation color-matching system-Colorgcn 
DCM-IlOCLis on d~splay wlth examples of accurate matchcs and ~t 1s 
available for "hands-on" tnal. 

COLUMBIAN CHEMICALS CO. 
Atlanta, GA 30339 

Columbian Chemicals, an exhibitor for over 50 years, presents its 
complete line of Mapico synthetic iron oxides and Raven carbon blacks 
for use in coatmgs. Highlighted is their applicat~on to high-sollds sys- 
tems and conductive and water-based coatlngs. 

COMMERCIAL FILTERS 
Lebanon, IN 46052 

On display is a varlety of filter housings used throughout the palnt 
and coatings industry. Also featured 1s a w ~ d e  selection of filter media 
[cartridges), ~ncludlng the Fulflom resin-bonded eartndges, the Fulflu 
pleated cellulos~c cartndge, and the new Fulflo Advantage"' pleated 
microfiber cartridge. 

CONSOLIDATED PACKAGING MACHINERY 
Alden, NY 14004 

Information on high-speed, nltary piston fillcn tor palnts, stallis, and 
related products (we uscd to bc I'faudlcri. S~mplc, accurate, pnlvcii con- 
ccpts. Ask us about our latcst dcvcl~ipmcnts. 

CONTINENTAL FIBRE DRUM, INC. 
Marietta, GA 30067 

On display arc the company's fibre drums tor water-hascd parnts dnd 
powder coatings. Included arc the new Llqu~pak' drums w ~ t h  I~nings of 
LDPE and alumlnum foll tor high molsture content pn~ducts. Modlficd 
copolymer llnlngs and polyester lamlnatcs arc alsn featured. 

COOK RESINS & ADDITIVES 
Kansas City, MO 64141 

Cook's add~t~vcs wh~ch  control many prrlhlcms ~nclud~ng cratcrs. 
orange peel, and pln holcs arc tcaturcd along wlth ~ii~cnlgcls wli~cli Iiclp 
control sag, "plcturc framing," and liictal orlciitatnln. Lltcraturc 1s ava~l- 
ablc on water-rcduclble, high-sl~l~ds and niclani~nclorc:~ rcslnh. 

COSAN CHEMICAL CORP. 
Carlstadt, NJ 07072 

The cxhiblt features new orgaiilc hactcr~cldcs tor IN-can prcscrva- 
tion. Thcsc products offer a bniad spcctrum tit actlvlty agdlnst gralii 
pos~tivc and gram ncgatlvc org.~nlsrns. I'crstrnncl arc avallahlc to d~scuss 
thc firm's completc llnc ot hactcr~c~dcs, tungic~dcs. spcc~,~Ity C~CIIIICBIS, 
driers and catalysts. 
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COULTER ELECTRONICS, INC. 
Hialeah, FL 33010 

Coulter IS  siiow~ng two of ~ t s  latest particle slze analyzers covering 
the slzc range of O.llO.i~m-IZOOpm. In add~tlr~n, the new DELSA, an 
electmphoret~c mohil~ty distribution and zeta potential analyzer is fea- 
tured. 

CRAY VALLEY PRODUCTS, INC. 
Easl Rutherford, NJ 07073 

Three typcs (11 products arc cxhlbltcd: the Crayvallac add~tivcs tor 
rhcology control; thc Lancowax addit~vcs h ~ r  control 11t gloss, s l~p ,  ahra- 
slon and watcr ahsorpt~on; and thc Super Gclkyds thixotmpic alkyds. 

CROSFIELD CHEMICALS, INC. 
Pittsburgh, PA 15275 

Crosfield, a member of thc Unllever Group of companies, is intro- 
ducing to the U.S. coating industry a range of flatting agents based on 
both gel and prec~pltated technology. Crosfield sil~cas are manufactured 
to exact product~on standards to ensure hlgh consistency and optimum 
performance. 

CUNO INDUSTRIAL PRODUCTS 
Meriden, CT 06450 

Featured IS the newly lntroduccd BETAPURE"' a clean depth type 
filter cartridge constructed of a unique hicomponcnt fihcr. An ~mpnrvcd 
version of thc M~cro-Klcan" cartrldgc, M~cru-Klcan' 111, utfcnng longcr 
llfe IS also shown along w ~ t h  appropriate filter housing dcs~gns. 

CUSTOM FIBERS INTERNATIONAL 
Los Angeles, CA 90001 

CFI plants In V~rglma, Kansas and Cal~fur~ila manulacturc various 
typcs of CF FIBERS to replace asbestos; as partlal rcplaccmcnt tor fu~iicdi 
preclp~tatcd sll~ca; to improve sag and flow resistance. Complete tcchnl- 
cal and lab asslstancc wlth sampling pruvldcd. 

CUSTOM METALCRAFT, INC. 
Springfield, MO 65808 

Our c x h ~ b ~ t  displays one standard ,370 gallon stalnlcss stccl Tran- 
store tank, one 370 gallon stainless stccl Transturc tank w ~ t h  self dram- 
Ing bottom, sanltary constructloll, one 74 cublc feet aluni~lium sldc door 
bln, a sparc parts display board and a varlcty of dcscr~ptivc pn~ccss 
equlpmcnt literature. 

DANIEL PRODUCTS CO. 
Jersey City, NJ 07304 

New: Uispcrsc-Ayd 15 modlficd acryllc d~spcrslng vchlclc for manu- 
facturlng stahlc plgment d~spcrsioos campatlblc w ~ t h  niost solvcnt- 
thinned coatings. Also fcaturcd, D~spersc-Ayds for most vchlclc systcms; 
Tmt-Ayd pigment d~spcrsi(~ns for a11 tlntllig nccds; Slip-Ayd polycthyl- 
enc and wax d~sperslons and Uapnl spcc~alty addltlvcs. 

DATACOLOR 
Charlotte, NC 28103 

The new Datacolor 3890 Dual.Bcam Spcctrophotomctcr IS featured 
along w ~ t h  the new portable Datacolor Multl-Channel Spcctrophoto- 
meter, the COCOS Laboratory Colonmetry Qual~ty Control System, and 
the new P~gmenta famlly of modular Multi-Taskmg Co!or Control 
Systems 

DATALOGIX FORMULA SYSTEMS, INC. 
Northbrook, lL 60062 

Available to run on many brands of hardware, our Comprehensive 
Prbccss Software package lncludes all phases of production, Inventory 
control, costing, regulatory compliance, and accountingibusiness func- 
tlons. 

DAY-GLO COLOR CORP. 
Cleveland, OH 44103 

DayGlo, subsidiary of Nalco Chemical Co., concentrates on the 
theme of "Additrves for High Performance in Coatings." The exhibit 
highlights Nalco" antifoams, dispersants, and flocculants. Also high- 
lighted are Day-Glo" custom pigment dispers~ons, aerosol concentrates, 
and fluorescent pigments. 

DEDOES INDUSTRIES, INC. 
Walled Lake, MI 48088 

Featured IS the Dedoes, econom~cal, 55 gallon paint mixer. 

DEGUSSA CORP. 
Teterboro, NJ 07608 

Featured are flatting agents OK412 for clear and pigmented coatingsj 
HK188 for coil coatings; and TSlOO for high efficiency. Also shown are 
Aerosil200 for thixotropy and anti-settfing of pigments; Aerosil R972 for 
corros~on-resistant coatings; channel-type Carbon Black FW200 for auto- 
motive coatings; and Special Black 100 a trouble shooter for flooding and 
floatlng problems in gray coatings. 

UNIVERSITY OF DETROIT 
Detrolt, MI 48221 

The exhib~t offers information conccrnlng undcrgraduatc and grad- 
uate programs in polymer sclcnce and coatings. Contracted rescarch 
opportunities in polymers and coatings arc h~ghl~ghtcd. 

DlAGRAPH CORP. 
Earth City, MO 63045 

Diagraph Corp, is presenting a system for printlng labels to comply 
with "Right to Know" lcg~slation, the Problem Solver"'. The Tclemark 
family of noncontact ink-ict marktng systems is also fcaturcd. 

DIAMOND SHAMROCK CHEMICALS CO. 
Morristown, NJ 07960 

Highlighted arc the new rhcology modifiers and thc Capcurc" scrics 
of epoxy hardcners that include both aminc and mcrcaptan tcchnology. 
These also serve as sole hardeners, accelerators or co-curing agents. Also 
on exhibit arc NopcocidclW-96 fullglc~dc and Nopcospcrsc" N-44 pig. 
ment d~spcrsant as well as many other pcrformancc chemicals. 

DISTI, INC. 
New York, NY 10012 

Disti exhibits the ROBUS tank washer (cleans containers and tanks1 
and the M-60 and DW 100 solvent recovery unlt. 

DOMINION COLOUR CO. 
Div. of Reed, Inc. 
Toronto, Ontario, Canada M8W 4x9 

Displayed 1s a broad range of inorganic and organic colour pigments. 
Highlights include new high-speed "st~r-in" Chromc yellow and Molyb- 
date orange plgmcnts, also SO, resistant and low-soluble lead grades. 
Technical personnel In attendance. 

DOW CHEMICAL USA 
Midland, MI 48574 

CHLOROTHENE" SM compl~ancc solvent, epoxy reslns, b~sphen- 
01s. hvdroxvalkvl acrvlatc monomers. DOWANOLL glycol ethers, ac- 
etone,'vinyl tol"ene, and styrene monomer are featured. 
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DOW CORNING CORP. 
Midland, MI 48686 

Technical and sales rcprcscntatlvcs arc avallahlc tn help forniulators 
and manufacturers learn more ahout the company's complctc llnc 111 
silicone paint additlvcs, reslns and ~ntcrmcd~atcs. New tcchnc~logy 1s 
highlghtcd. 

DRAISWERKE, INC. 
Allendale, NJ 07401 

Perl mill technology IS at the heart of the exhibit. The firni's lnllls 
incorporate either a perforated or p~nned-d~sk agltatrlr and arc generally 
80.90% filled w ~ t h  small gr~nding heads. Continuous pcrl mill systems 
are available. The Dra~s  Star Dlspcrscr h ~ r  luw tcr mcdlum vlscr~s~ty 
mater~als IS also presented. 

DREW INDUSTRIAL DIV. 
Ashland Chemical Co. 
Boonton, NJ 07005 

Drew prov~des qual~ty additlvc products, such as dcloamcrs, dlspcr- 
sants, bioc~dcs and spcc~alty surfactants, under a statlst~cal process con- 
trol system to meet the h ~ g h  standards prcscr~hcd hy the palnt and 
coat~ngs ~ndustry. 

DSA CONSULTING, INC. 
Mission, KS 66222 

A computer IS on site to demonstrate the five malor computer 
programs offered by DSA Consulting, Inc. Thcsc programs function as an 
"Electronic Tcchnlc~an" for control of color, gloss (cxtcndcrs), d~sper- 
sion, pigmented viscos~t~cs, and h~rmula hulklng which ~ncludcs a sol- 
vent analvsls. 

DSET LABORATORIES, INC. 
Phoenix, AZ 85029 

DSET d~splays ~ t s  full lllic of outdot~r wcathcr~ng scrvlcc, 111cludlng 
an improved and updated vcrslon 01 the EMMAOUA' 7c5t M c t h ~ ~ i l  and 
the new CTH Glas Trac"' exposure system In addltlnn, ~ n t ~ r n i . l t l < ~ n  15 

available on the firm's new Spcclalty Coat~ng\ KC\~.I~CII .1111I l)cvcI~p- 
ment Laboratory. 

DU PONT CO. 
DEE Solvents 
Wilmington, DE 19898 

DBE solvent is a high-pcrf~~rmancc. IIIW tc~\ic~ty, I<~w-cc~st, lh~gh 
hoiling-po~nt d~has~c ester that Impn,vcs adhc\ l~~n and l l c x ~ h ~ l ~ t y  and 
reduces solvent popping to keep film rrpcn. Proven apl>llc;lt~on\ arc In 
can, c o ~ l  and sheet coatings as well .IS 111 dp~l1:111cc, w ~ r c  :III~ :ILI~<)I~II~IVC 

finishes. 

DU PONT CO. 
Specialty Resins 
Wilmington. DE 19898 

Featured IS a range (11 resin rcsourcc~ I I ~ L ~ L I L ~ I I I ~  EIvac~tc'. solid bcail 
resins, whlch dissolve faster and have unsurpassed efficiency and new 
Elvacite4' solutlon reslns, for h~ghcr solid\ .tt Iowcr v~scos~t~cs; Elvacltc" 
AB Dispersants, for difficult d~apcrs~on pn~blcms, Elvcn~n" function- 
allzed solutlnn reslns, and P.~rtnersh~p IJrugr,ln1\ tu put L)u Punt :id- 
vanced technology to work for you 

EASTERN MICHIGAN UNIVERSITY 
Ypsilanti, MI 48197 

Featured IS cducat~o~ial ~nfornmtlon dcscrrhlng programs Ic.~dlng t c ~  

B.S. and M.S. degrees I n  polymers and cuatlngs and coatings prircc\\ 
technology. 

EASTMAN CHEMICAL PRODUCTS. INC. 
Kingsport, TN 37662 

Fcaturd arc Ektaprcr' ttl' ~ i c w  ;~ct~vc rct.~~dct \ ~ > l v c ~ ~ t ,  t.15t.lccl 
ccllulos~c r cs ln  IOI l a t ,  dry, I~I$II-\IIII(I\, CII:I~II~~\, t . l \ t~ndti '  KCIIIIIC\ lor 
law VOC h~gh~aolld\ cu;ltlng\, clll1111t1~11cd ~111yoi~ti11\. .IIIIII.\IIIII ptil1111)t 
crs for prlmcrs .lnd co.ltlng*, CAI% 1111 11rctI1.1nr. wolld H11~\1lc\. .III~ 115111 

~ ~ i ~ c r ~ i i c d ~ . ~ t c \  lor l ~ ~ g l ~ - ~ ~ c r l ~ ~ r ~ i i , ~ r i c c ,  lpolyc\tc~ LO.I~IIIS I C \ I I I ~  

EBONEX CORP. 
Melvindale, MI 48122 

ElGER MACHINERY. INC. 
Bensenville, IL 60106 

Intruducc<l I\ .I new 5c11e\ 01 Ih1~1i C~~ICI~IIC~', CI> I~~I I IL IC~! I \  ~~III~LISI~I~III 
prlnluctlon I ~ ~ I I I ~ ~ I I ~ ~ . I ~  lhc..~il IIIIII\, Av.~lldhlr wll l i  cllllcl .I \L I~L I I  or rot.11- 
Ing gall nicd1.1 \C~:II,I~CII. I I ~ c  11ic1~1\11y \I.IIICI.II~I \t11.111 \,111ipl~ ',.MII~I" 
r n ~ l l ~ ~ i ~ l u ~ l c . ~  IICW 7ill111l III~II IIc\I~II~<I I~IIII~.III~\. I,II ~IIC p.11111 ~llcluitrv 

ELEKTRO-PHYSIK USA 
Arlington Hts. IL 60005 

ELMAR INDUSTRIES. INC. 
Depew. NY 14043 

H~g l i  rpccci rot.lry ~ I \ ~ O I I  t i l l c ~ i  101 s:~llon\, L~LI.I~~LI, I>IIII\. - 11111ti. IN 

acr~sol C:III\ (11 P.IIIII\ ilncl \~.IIII\, lht1t11 I:I~VX .1t1<1 ~IIIVCIII lh.~\~il. .lrL III~ 

c I~ \p l~y  L.ltcx p.llnt\ c.111 hr tillcil :I{ \pcccl\ 1117 to IKll (;I'M LI \ I I I~  thi 
KI 'E-IIK; tl1n.11 t ~ l l c r  w ~ r l i  g~~.~r.iiitccil .IC~L~!,ILY 01 ' ' , tlulcl IILII~LI. 

EM INDUSTRIES 
Pigment Div. 
Hawthorne, NY 10532 

The c x h ~ h ~ t  huwc.~\c \  tlir rxp.~~i<lcd Al t la~r"  IIII~ 01 pearl and h~gh- 
luatrc t~t.~natcd mlc.1 p~gll lcnt\ Attl;llrP IUgmrtll\ arc 01 gnlwlng Impor- 
tance III state-of-the-art autoniotlvc .lnd rcl;~tcd f i ~ ~ ~ s l i c s  where h~gh 
weather rcsl\talirc 15 rcqu~rcd 

ENGELHARO CORP. 
Iselin, NJ 08830 

The firm cxInh~t\ the cost ctlcct~vc u*c of ka1111n extender\ ~ I I  rcducc 
TIO level\ 111 a varlcty 01 coatlng, w ~ t l i  l>.lrnc~~l,~r c~nphas~\ on cht~iccs 
(11 calc~ncd k.lcrllns New tcchr11c.11 I h u l l c t ~ ~ i ~  on tlic\c tlicmv\ :lrc rlttcrcd 

EPWORTH MFG. CO., INC. 
South Haven, MI 49090 

The patclltcd X~ENTKl  \m.~ll nicdla 111111 IS d~\pl:~yctl. I t  Iea1~1re5 
lower energy consumption and lh~ghcr tliru-put.. than c<~n \ , cn t~~~na l  vcrtl- 
cal or horizontal 1i11lla. 'The t ~ m c  pnlvcn SWMlll IS d~\playcd,  long w ~ t h  
all types of gr~ndlng mcd~a 

ERICHSEN INSTRUMENTS, INC. 
Akron, OH 44310 

Er~chscn, a manufacturer of trsttng cqu~pmcnt for the coatrngs In- 
dustry, fcaturcs a salt spray tcst chamhcr, a portahlr colrrr~mctcr, ~lu5s. 
mrtcr5, f i lm applicators, adhc\lt~n tester\, a wet and dry UV chamhcr, a 
scruh rcslrtalicc tester, and trat charts and panels 
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EXXON CORP. 
Houslon, TX 77001 

The company, a lnal<~r supplier of hydrocarbon and oxygenated sol- 
vents devgned expressly for the coatings Industry, features a new line of 
Exxate5olvcnts for clcctn~statlc spray, high solids cl~atlngs, urethane 
and latex sy\tcm\. H~gh-purlty hydnlcarhon solvents ~nclude ISOPAR"" 
  so paraffins wlth low surface tcnsl~ns, NOKI'AR" nornial paraffins wlth 
selcct~ve solvency .tnd EXXSOL" dcanrmatlzcd ;~l~phatlcs 

FAWCETT CO., INC. 
Richfield, OH 44286 

l)~\playcd I\ the tirn1'5 c,,nilrlctc Ilnc 01 ,111- IIIIYCI~ ,111tl I .~~LI I IC- 

drlvcn nilxi.r\ .lnd .~cccw~r~ r . \  r u  t i t  ,111 y11111 II~IXIII): . 1 1 l ~ l  \t1r1111g .I~)I?IIU.I- 
ton*. AISO rhow~i  15 .I ~ i c w  ~ro~t .~ l i lc  p.11111 t,~l ik lll:ll.lll~l 1111 ~ ~ I I I I  ~~I<ICIIIC- 
tiun mlxlli,: . ~ p p i ~ ~ ~ t l ~ ~ l i \  

FEDERATION OF SOCIETIES 
FOR COATINGS TECHNOLOGY 

Philadelphia, PA 19107 

Fcaturcd 15 .I dl\pl:iy $11 I CLI~I.IIICIII I~LIIIIIC.IIIIII~\ d~lcl CLIUL.III~III.II .III~ 

rratnlneaid\ ~l iclui l~l~,: the t inr tlilcc lht,oklct\ 111 the i~c,i\. I \(' I ~ C I I C *  1111 

Cuarln~* Tc~l~in~l,~l:y, the /r,~ri i~ir l  of (:rlciii~~,v\ I ~ ~ i I i r ~ i ~ l ~ i , v \ ~ .  "AII I ~ ~ l ~ . l r c ~ l  
Spectmscopy Atl.lr lor tlir Clldtlllg'. I l ~ d i ~ \ l l y , "  "I'.III~I/C<I.IIIII):\ I)IC~I<III- 
ary," and FSCT \lidc/r;lpc tt.linklig l~~ol : r , l r l i~  I l l l~~ll i l . l t lol i  ,111 1111c1111111ig 
Frdcrat l<~n-\p~,i~r~~rcd Scrnll1.1r4 14 ev:l~l.ihlc. 'I lic 1'187 I',IIIII III~U\~IICI' 
Show floor ~~IJII I\ OII ~ I ~ ~ l i l , ~ ) ,  . i~id . ~ l ~ l i l ~ c , ~ r ~ o ~ i ~  IOI cxI111?1t ~I,ILV JIC 

arallahlc. 

FlLLlTE USA INC. 
Huntington, WV 25702 

Fcarurcil I\ rlic CIIIIIPICI~ 1111~ 01 I IIIIIC li,~ll<,w ,lnil 5i1ll i l crl.ilnlc 
mlcn~aphcru*.'llic) :IIC vcrS.~t~lc cxt~, l i i lc~r  wl i~c l i  plov~dc III\\'VI dcn\lty, 
hlghrr tiller Io.ldlnailowcr vl\crr\ltlc\, 11icr11i.il III\LI~.I~IO~~. .11i<I Iou~cr lilw 
matcrlai cwt, I c.~turrtl .ire "M~.t.~\plicrc\," 111~t.ll CII.IIC~ ccr.lIIlIC I~IICIII- 

sphcro, In ~I~II~IIIIIII~, ZIIIC, LOI)I)CI :111d L.IIVCI 

FILTER SPECIALISTS, INC. 
Michigan City, IN 46360 

A full IIII~ 01 11~111111 Ihl: t i l t c~ i ,  11i-l111e \tI:IIIicr\, t i l ~ ~ r  Ihdr, .III~ 

accrss~~r~c* for the procc\\ 11idu5t1y .lrc \ l ~ < ~ w n  I~lrruduccil .llc new 
"Polyw~~und" t i l trr carttldgch .III~ L:IIIIIC~):C l i o ~ ~ v ~ i g \ .  'I'CCIIIIIC.II lpe1\011- 
nel arc la attcnd.incc 161 dl\cu\s apl>l~c.~t~olis ,111~1 ~ r o c c ~ \ c \ .  

On dl\pldy arc \cver.~I proiluct\ 1ro1ii LXII lhro.1~1 l~lir (11 HIICI C ~ I -  
rrldgesand hou*liig* H I -V  II ' rcaln hor~clcd L.IIIIIL~~~\, I)LIII-~III~, plc:it- 
cd mrdld cartrldpc\ .~nd the OMF Ilc.ldl-Clrdn Il~lllrlill:\ .llc 1v:lllll~'d. 
Sales and :I~~~IL:III~II~ ~IIRIIICCI\ .Ire :IV.~II.II~IC 11) ~ I \ C L I \ I *  ~IILII  tilu:11111ll 
appllcatl~~li 

H.B. FULLER CO. 
St. Paul, MN 55126 

The c x l ~ ~ l i ~ t  Ic.~tllrc* tl.ll. Fullvl'\ ~ C I I V *  01 v111y1 :IL~YIIC, .~eryI~e .IIILI 
styrene-acryl.~tc I.itex polylncr, lor p.111111 illi~l III~U\III.I~ CII.IIIII~\ .ICLII- 
nlcal ~ n f ~ ~ r n m t ~ ~ ~ n  .~nd \t.lrtlnl: I ~ ~ r l i i i ~ l . ~ \  .II~. .~v .~~ l .~h l c  

GEORGIA KAOLIN CO., INC. 
Union, NJ 07083 

The c~rmpany's coliiplcrc Ilnc 111 c~lclncd, dcl;lm~natcd, and hydrated 
aluminum slllcatcs arc Icdt~rcd. C<l\t cllcctlvr tllllctlollil~ TIO. cxtund- 
crs arc alsu on rllsplay. 

GLOBE TRADING CO. 
Detroit, MI 48207 

Establ~shed In 1942. the fir111 dlstrrhutca tlic U.S. Stoneware Ilnc of 
hall and lar mllls, grlndlng mudla, drum tumhlcrs and rollers. 'They arc 
reps for Clcn Mll ls Inc. Thclr turhula mlxcr has many advantages ovcr 
convcntlonal types. Sells rchullt cqulprncnt for pant ant1 chcmlcal in- 
dustrlcs. 

GOODYEAR CHEMICAL DIVISION 
Akron, OH 44316 

The company fc.~turcs the new product I ' l iol~tc WK-I). I'llolltc 
WR-D 1s a watcr systc~ii that oitcrs all the advantagcs 01 low odor, watcr 
clcanabll~ty and g11ud adhealon. I'llol~tc dl.rtrlhutors arc also tcarurcd as 
arc the well-cstabl~shcd I ' l~ol i tc solut~oli  resins utl l~zcd In the masonry 
market. 

GORMAN-RUPP CO. 
Mansfield, OH 44901 

Gorman-Rupp dlsplays several pumps tor a wldc vdrlcty ut ~ndustrial 
applications Fcaturcd arc rotdry gear pumps along w ~ t h  :I rotary guar 
dcm~~ostmtion unlt. 

W.R. GRACE & CO. 
Davison Chemical Div. 
Baltimore, MD 21203 

Intniduccd IS a hrand new, superlor, nontoxic, anti-corr~rsir~n p~g-  
mcnt-Shlcldcx 

GREFCO DlCALlTE & DICAPERL 
Torrance, CA 90509 

Grefco's sales, markctlnp, and tcchnlcal staff IS on hand to present 
and dlscuss the company's ful l  l ~ n c  111 DICAI'ERL lightwcrght functional 
fillcrs and D~calltc funct~oiial fillcra and cxtcnders. 
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HAAKE BUCHLER INSTRUMENTS, INC. 
Saddle Brook, NJ 07662 

Haake Buchler Instruments, Inc. d~splays t h c ~ r  l ~ n c  of KOTOVISCO 
rotational viscomcters wldcly used for measuring the rheologlcal flow 
properties of paint. This v~scosityiflow data ylclds ~nfor~natloli  ctmccrii- 
ing yield polnt, thixotrophy, structure, breakdown and recovery, and 
elasticitv. 

HALOX PIGMENTS 
Pittsburgh, PA 15220 

Featuring lead-free and chn~mate-free pigments for anti-corros~on 
coatings and tannln stain block~ng. High solids, I11w VOC applicati~)ns 
are stressed for 1986. 

HARSHAWIFILTROL PARTNERSHIP 
Cleveland, OH 44124 

Sample our full palcttc of colors for archltcctural, OEM, and spccidl 
purpose coatings as wcll as our spectrum of ~norganic and orgdnlc dry 
colors and aqueous, rcsln, and i~nivcrsal dispcrsl~~ns. L)iscovcr our cnvi- 
ronmental test cabinets for salt-fog, humld~ty ,  and ~iiii l t~-gas testa, .iva~l- 
able in a varlety of sizes, ~ncludlng cusn)m dcslgncd walk~in  chamhers. 
New dlgital readouts avallahle. 

HENKEL CORP. 
Organic Products Div. 
Ambler, PA 19002 

Featured arc specialty additlvcs tor usc In induatr~al paint\. Flow 
modifiers, anti-settl~ng agents, rhcol~~glcal rnodlficrs, plglncrit d~apcr- 
sants and corrosion lnhih~tors arc graphically demonstrated w ~ t h  dctual 
panels and transparcncles. Spcc~alty I'crcntll' a d d ~ t ~ v c s  for powder  coat^ 
ings arc introduced. 

HERCULES INCORPORATED 
Wilmington, DE 19894 

E x h ~ b ~ t  fcaturcs nitroccllulosc vcrsatllity In c~~iivcntlonal and hot- 
spray, low VOC, water -h~~rnc  and cross-linkahlc Iaqucrs, ~ r n p n ~ v c d  
transfer efficlcncy; formulatlons data. Also prurnincnt, the rhcology coli- 
trol agents Natn)sol"', Natn)sol 0, and new Natn~aol I'lus hydroxycthyl- 
cellulose. Highlighted: I'arlon" chltrr~natcd ruhhcr, I'untrcx" rcslns, 
Pamolyn*and P a m a k  fatty aclds, Kluccl liydn)xypn~pylcclluhrsc, Hcr- 
coflat'w texturing agent, cthylccllulosc, EHEC, pcntacrythntol ~>olyols 
including PE 200 for intumescent punts  

HEUBACH INC. 
Newark, NJ 07114 

The display illustrates the crimpany's complete plgnient color and 
corrosion inhihlting plgmcnts, ~ncluding D A L A M A K ' " I ~ ~ ~ I ~ ~ ~  yelluws 
and "Watchung" rcds. greens and blues. Spec~al dttcntlon la glvcn to low 
dust chrome yellow and moly orange, low dust zinc chromate, new 
phthalo blues, and Heucophos" ZBZ. 

HILTON DAVIS CHEMICAL CO. 
Cincinnati, OH 45222 

"The Col~lr h~r~nulary"-new appllcatlon ~nlormatlon 1s 11Iu\trdtcd 
for the firm's llnc of colorants Fcdturcd arc new "C~~lrrr Formulation 
Guldcl~ncs"for water-home stalns, acnlsola, water-home l n d u w a l  cuat. 
Ings, wood finishes, prr,duct tin~slics 2nd drch~tcctural co;rting\ Tcchnl- 
cal pcrsonncl ava~lahlc hrr consult;tt~,~n. 

HlTOX CORP. OF AMERICA 
Corpus Christi, TX 78403 

The cxhlh~t  shows HITOX huff 7'10, IlAKTEX harytca, and the Uccp 
Red I n ~ n  Oxldc. Lltcraturc 15 avallahlc and company rcprcscntatlvcs arc 
on hand to answer qucstlona and discuss coatings appllcatlons 

HOCKMEYER EQUIPMENT CORP. 
Harrison, NJ 07029 

Fcaturcd is d KloBccr C l ~ n t ~ i l ~ ~ c r  C1c.111ilig S y m m  I Iocknicycr'\ Ilnc 
of higli.spccd I)~rcpcr\crs, coliccntric \li.~tt .~nrl d i~:~l -~l i . i f~  ~iiixcr\ dre 
also cxh~hitcd. 

HORIZON CHEMICAL 
Div. of A. E. Staley Mfg. 
Decatur, IL 62526 

E x h ~ h ~ t  prc\cnt\ i n f r r r r n . ~ r ~ ( ~ ~ ~  OII ~ncthyl  glucua~dr, a t ~ t r . ~ - l ~ ~ i c t ~ t ~ ~ ~ . ~ l  
polyol tor use In urcrh.inc 11115, rc;lctlvr ~ l ~ l u r ~ i t r ,  p ~ ~ l y c \ r c ~ \  .ilid ,~lk\,d\ 
rcactlvc ~el lu loa~ch 111r rdd~:~t~oti-cl~rdhle c o d t ~ l i p  ,111d \ I I I U ~ I O I ~  . I L T \ ~ I L  

rcslns, and a pn>tcctlvc, c~r lh~id  1111 I:IICX \ Y I ~ C I I I \  

J.M. HUBER CORP. 
Havre d e  Grace. MD 21078 

The Cl.1~ Ihv. I +  f v . i t t ~ r ~ ~ i s  ~.~lciiiccl cl.~y\,  .icld w.iiIiv~l c l . ~ ~  .!lid 
specialty hydrou\ cl.1y5. 'lllc <:.~lc~um ( ' . i r h < > n ~ ~ c  I ) I V  I C : I ~ L I I C \  I I C W  hlic 
and ultra-tine p:lrtlclc v z c  c .~lc~oln  c:~rhon,~tc r,xtcl~dvr\ I'lic Chcrn~c.~l\ 
1 1 1 ~ .  fcaturca new use I~tcr:~turc r111 Z t O l  tllX, t l . ~ t t ~ ~ i ~ . i ~ i c I  t l i ~ c k c ~ i ~ ~ i ~  
I)a,. avallahlc 1111 ZtOTtIiX 177 .ind ZEOIIIIX L h i  

HUNGARIAN ALUMINIUM CORP 
Budapest, Hungary 1818 

HUNTER ASSOCIATES LABORATORY. INC. 
Reston, VA 22090 

HuntcrL.11) In\trunlclita II~C:I\LIIC '111111 dnc1 .ilipc.1r.iliLc for ~ l i l ~ l ~ i y  
c o n t r ~ ~ l .  Kkl),  and ntlic~ ;~pplrcet~,tn\.  I~itrtaluccd .lrc two \pcc~ro- 
color~mctcrs. The Ultr:iSc:l~~' .ind tllc ~ i c w  L.~hSc;in I 1  hot11 intcrfacd 
with an  IIIM cornputcr 7 Iic\e \yhtcii~\ L : I I ~  lhc *LILLCI*IUIIY LILICLI to n1c.1- 
sure col~lr 111 dr:iwd~~w~is, m.iratoncr, . I I I ~  I ~ . I I I I ~ C L I  \ L I ~ ~ . I C C \  

ICI AMERICAS INC. 
Wilmington, DE 19897 

New pnduct*  Ic;itl~rcd 111c1uilr. 1)tNSIL' A p.llnr ti1111 lu~is~ctdu. 
HYI'ERMEII" rcsillr 1111 w.lrc~ \ I . I I I ~  I C V \ ~ . I I I C C .  . I I ~  LVMIILON flu 
ort~poly~iicr rcwi\ 1,)r l i ~ g l ~ . ~ ~ c r f c ~ r ~ i ~ . ~ ~ i c c  U , , I ~ I I I ~ \  Al\o f c . ~ t i ~ i c ~ l  ,lrc 
SOLSI'ERSE' l i y p c r ~ l ~ ~ p r ~ ~ . ~ ~ i t ~ . ~ ~ i ~ I  IlALOI LtX,  1r.5111\ 

IDEAL MFG 8 SALES CORP. 
Madison. WI 53704 

l)ts[>I,~ycd 15 the ~ i c w  5A.1511 5cri11 . I U I O I ~ I . I I I L  V * > I L I I ~ I C  t i l lc~ \~.11cr 
fcaturllig the .~ll  ~ i c w  Idc.11 v o l u l ~ ~ c  pump .~\\crnl~l\,  w111i I I I ~ I I I I ~ C  v01111iic 
adlostnicnt (:1111ic tlic I I C W  ithok Ill-hl . I L I I ~ ~ I I ~ . I I I ~  tillcl \ 1 , ~ 1 ~ 1  lplu\ 
. i~l~llti~lll~il  c~~Lll~~lllcllt  ,311 , l ~ \ ~ ~ l . l v  I , >  till V O L I ,  llcc<l, 

ILLINOIS MINERALS CO. 
Cairo, IL 62914 

Thc 1h1111tli I I I C I I I I P I ~ I ~  I I I I I C I V I ~ I  p l 1 . 1 ~ \  111 ~ i i ~ ~ i ~ ~ i s  ,111cl I ~ I I I C C I I I I I S  ,I, 

wcll .Is ixctilrc\ 01  pl:ll~t . I I I ~  office 5~1111 Ihulk I ~ . I ~ S I I I ~  I \  I L . I ~ L I I L ~  
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INDUSMIN INC. 
Columbus, OH 43214 

KING INDUSTRIES, INC. 
Norwalk, CT 06852 

A new pr~~rluct, Mlnrliar 7, IU,I~C\ 115 Erst .!pi?car.lllcc. Mlnip:~r 7 15 .I Exhlb~t features NACURE" ac~d  and hlockcd catalysts, K-FLEX1$ 
water-washed Icld\path~c cxtclldcr t~ l ter t~ lg I I I ~  vtsctrs~ty, Ilicrtlic\s and polycstcr polyols, K-CKYL" acryl~c ol~gomcrs, and LIISLON' additives 
low water-soluhlc salts lor cxccllcnt touch 1111. The cnttrc Mln*p.lr scrlcs for non-aqueous cuattngs. 
of extenders frwn North (:;~rultn.l :~nd the M~ l l cx  5crlca ,Ire JI+O lcaturcl] 

INDUSTRIAL FINISHING MAGAZINE 
Wheaton. IL 60188 

KISS PACKAGING PRODUCTS 
Dallas, TX 75229 

The Octohcr tssuc 111 I ~ ~ ~ i i r \ ~ r ~ o l  AJII\~IIII,~, the mag.lzltlc tor co.ltlng5 Thts dtsplay fcaturcs the LF.2000 Scm~.Automatlc Liquid Filling 

manufacrur~ngand appl~c:~tlon, 15 dlstr~hutcd and suhcr~ptton qu.~ltfic:~- of any pumpable 'lquld' LF-2000 
ttun lormb Arc av:~tl.~hic. ~ILI*IIIUIS d11d cd~turlal st:~tf arc I>rc\ctit. htnes a m~croproccssor-tlmcr wlth a unlque tndcxlng table to fill up to 

120 CPM. The untquc deslgn IS a portahlc stand alunc titodcl that can be 
used In place or niovcd caslly. 

MOLEX CHEMICAL CO 
Philadelohia. PA 19148 

Fcaturcd arc htgh-pcrfurmancc polyctcrs fur LOII CII,I~III~\, ciin coat- 
mgs, high-solld rcslns, p,~lyurctlianc poly~~ls ,  ;and w:ttcr-rcduc~hlc 
systems. Also 5hr1wn arc surloct:lnts .lnrl cnlulstfiers. 

INTEREZ, INC. 
(formerly Celanese Specialty Resins) 
Louisville, KY 40243 

Featured arc rcslnh tor the h ~ x h  pcrl<,rln:lllce Lo:ttlnp\ 111du5try w ~ t h  
emphasls 11n water-hl~rnc c p ~ ~ x ~ c s  :1nr1 :~cryl~c\, UVIEII rcvn5, .IIILI h ~ g h  
rol~ds. Inh>rnmat~on and tcchl~~c.~ l  d.1t.1 arc .lv.~~l.rhlv 

ITASCO INDUSTRIES DIV. 
I.W.I., Inc. 
Summit, IL 60501 

The ITASCO I )~v ls~<rn I\ c x l i ~ h ~ t ~ n g  ~ t s  new .37i  g.tIlon ~ t ~ ~ ~ ~ l c s s  steel 
bulkllquld port;~hlc sh~pl i~ng tdnk WELLCO l'r~~ducta I l ~ v ~ * n ~ n  Ic:lturcs 
~tsnew hlgh-lmp.~ct tirnlc clc.llllng spray nozzles 

JOHNSON WAX 
Racine, WI 53403 

KTA-TATOR, INC. 
Pinsburgh, PA 15275 

Featured arc cnattng mspcctlt~n tlistrumcnts for ambtcnt conditions, 
surface cleanl~ncssiprofilc, wet and dry f i lm th~ckncss, adhesion, plnholc 
tcstlng and microscopes. Alsu h~ghl~ghted arc the coatlllgs consult~ng, 
fallure analysis, lab tcstlng, tralntng, and cuntract management scrvlccs 
for cng~neercd matntcnancc palntlng. 

LETICA CORP. 
Rochester, MI 48063 

Lcttca Corp. fcaturcs 115 one-gdllon pldst~c paint can w ~ t h  pccl-off 
l ~ d ,  accompanlcd hy ~ t s  llnc ot 1 through 6-gal l~~n tapered lndustr~al 
shlpplng contatncrs. 

LIQUID CONTROLS CORP. 
North Chicago, IL 60064 

Fcaturcd IS a llnc of p<~sittvc dlsplaccmcnt mctcrs and acccssorlcs 
lncludlngclcctronic hatchtng systems. The untquc rutary ahutnlcnt pnn- 
ctplc pertlilts mcasurc~ncnt 01 I~qiitds wtth v~sc~~a~ t t cs  up to 2,000,000 
SSU w ~ t h  low rprn and mtnlmuni pruduct shcdr. O n  dt5play IS an M-7 
100 gpm, 150 p s ~  nictcr and a flowing dcnionstr'itt~r mildel with scc- 
thrc~ugh covers and glass tuhlng 10 cI~spl:~y the LC llictcrt~ig p r ~ ~ i c ~ p l c .  

The Iohnson Wax cxhlhlr I\ .I rc l :~x~ng coliicrctlcc c c ~ l t o  Ic.~tur~np 
aud~ulvtsual prc\cnt:ltton\ (11 t l i r t ~  I ~ n c  111 .lc~yllc cmul\~onr, Ic\ln\, 
polyals, and addlt~vca f t ~ r  VO(: CIIII)I~I.II~~ .IIII/ IWII-COIIII>IIII~II~ co.~tlllg* 

LogiCom 
Moline, IL 61265 

KENRICH PETROCHEMICALS, INC. 
Bayonne, NJ 07002 

CLaM, the Coating\ Lah ,lnd Mailulacturlng sottwarc hystcm, 1s 
presented for hands-on cvaluatlr~n. C~~mprchcnsrvc lab, prt~ductt~~n, In- 
ventory, and nrlctna tcaturcs arc c~~rnbtncd III on intceratcd rclattonal 

Featured arc Ken-1lc:lct ~ I I J I ~ J I ~  .IIICI ZIICOII:IIT coul> l~ i~g dpclltb, KCII- data base syste~n 
plast ES.2 jcumylplicnyl accr,itcl, a ~ ~ i ~ n m u t : ~ p c n ~ c  cp~~xy-rvactlvc dl- 
luent, nrw ncoalkoxy (*cco~ld ~CIICI.I~IOI~~ ~II.II~.I~C'I, alicl Kc~ltlcx A d11d 
Kenolast C rllastlc~zcr*. AII c d t t ~ ~ ~ n  01 the Kclcrcncc M;lnu.ll w ~ t h  new . . 
data and cxtcns~vc pdtcnt \urvcy 15 ;~vall;lhlc to c ~ ~ ~ . ~ l ~ t i e ~ i  ~ttcndcc\ 

KENT STATE UNIVERSITY 
Ummlstry Dept. 
KWlt, OH 44240 

Thecoartnp cilucdtt~n progr:lm wtthln thc dcp;~rtrncnt 01 chcm~*try 
a featured. The contlnurllg cilu~;ttlon ~lltcrlng\, tile dcgrcc propr;ims tllr 
the BS and I1h.L), rc+carcli ;~cttv~ttc\ pcrlormcd hy undcrgr:~duatc .tnd 
~aduatestudcnts, and the scholarshtps av;illahlc l a r i  co,ltln): atuclcntr Jrc 
presented. 

KINETIC DISPERSION CORP. 
Scarborough, ME 04074 

The cxh~h~t Icaturcb .I moilel 01 :I 1.0011 g.lllot~ KAIIY Mt l i  .lnd 
vanous configuratnms 01 thc well kllnw11 KAIIY i l ~ s p c ~ r ~ < ~ ~ i  hc.rd to 
handle tday's coatings. 

THE LUBRIZOL CORP. 
Diversified Products Group 
Wickliffe, OH 44092 

The display tcaturcs Irct~gcl" 9115, .I Itquld rhcology control add~ttve 
now i n  a new 11ght ctrlor. This unlquc pn~duct cnlianccs automotlvc and 
appl~alicc finishes, troni prlsttnc whttc III ptgnicntcd hues. Included arc 
appllcatton cxaniplo tor urethane and 111gIi-sol~ds coattngs. 

MACBETH 
Div. of Kollmorgen Corp. 
Newburgh, NY 12550 

L)emonstratcd 1s the firm's new "P.0.P.-Eye" potnt-of-purchase 
computcrlzcd pa~nt-matching systcm. Alsu featured are Eagle-Eye rc- 
mute on-ltnc color measurement system, Optlmatch color formulation 
aystcm, Scrles 1500/Plus and Compact Color-Eye, SpcctraL~ght color- 
matchlng booth and Munscll Color physlcal standards and companlon 
nruducts. 
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MAGNESIUM ELEKTRON INC. 
Flemington, NJ 08822 

Informat~on on the company's range of zirconium chemical cross- 
hnkers for the coatings industry is ava~lablc. Improvements In adhes~on, 
heat resistance, and watcrlsolvcnt res~stance arc cxpcr~cnccd as a result 
of their use. 

MANCHEM INC. 
Princeton, NJ 08540 

Featured are aluminum organics as solutions to coatings problems. 
In addlt~on t o  MANALOX" water repellents, MANOMET' dispersants, 
MANOSECO dners, ALUSEC* cross-linkers, and MANALOXm rheolngi- 
cal agents are displayed. Also, the firm is ~ n t r o d u c ~ n g  its BORESTEK" 
wood preservatives, and EASISPERSE" stir-in mllori blue plgmcnts. 

MANVILLE 
Filtration & Minerals 
Denver, C 0  80217 

Efficient, low-cost flatting agcnts and extender pigments can 
help improve your formulation's performancc and costs. Featured is 
CELITE-the hallmark of consistency and service to the paint industry 
for more than 55 yearssuppor tcd  by a worldwide d~strihutor network 
spec~alizing In coatings. 

MARC0 SCIENTIFIC, INC. 
Sunnyvale, CA 94087 

The company cxhihlts partlclc slzc analyzers ccrvcrliig the range I I ~  

0.01 to 600 mlcrons. Thcsc ~nclude  the Cranulomctcr Models 715 and 
850, loyce Loehl DCF and related coniputcr gmpliic ~ r p t ~ o n s .  Alsu cxh~h-  
~ t e d  is an advanced Imagc Analysis System based nn the IHM I'C. 

THE McCLOSKEY CORP. 
Philadelphia, PA 19136 

The cxh~hi t  fcaturcs the latest dcvclopmcnt rrt alkyd, c ~ ~ p ~ ~ l y m c r ,  
polyurethane, s~l icanc  alkyd, v a r i ~ ~ s h ,  PVA emulsion, ocryllc, lh~gl~-sol~d 
products rnanufacturcd at thrcc I(~catlon\ . . . Lo., Angcics, I'li~ladclphla 
and Portland. OK. 

MlCROMERiTlCS INSTRUMENTS CORP. 
Norcross, GA 30093-1877 

Exhlhlt ~ncludc\ auton1.ltlc and mgnual Instrument5 lor pclwdcr 
technology ~ncludlng surf.~cc :Ire3 analy+ls hy the H E.T. nicthr~d I5tatlc 
and dynam~c) ,  pore 51zc d ls t r~hut~on by g;l\ .~dxlrp t~on or mercury p r ~ r o \ ~ -  
mctry, pdrt~clc L ~ I Z C  analyzers, and pycnomctcr\. 

MID-STATES ENG. & MFG., INC. 
Milton, IA 52570 

H ~ g l i I ~ ~ l i t c d  IS Llqua.t;l~ncr, the safe, ecnnomlcal method fnr han- 
dllng and storage of hulk I ~ q u ~ d s .  Constructed of hoth mild and stalnlcss 
steel, they have a c:lpaclty (11 178 to 644 gallons. These tanks arc .;tack- 
ahlc and arc avallahie with IIOT s n c c ~ f i c a t ~ ~ ~ n  57. 

MILLER PAINT EQUIPMENT 
Addison, lL 60302 

Featured 111 the cxh~hl t  15 the Accutlntcr Fluld I)~\pcn\cr,  p a ~ n t  
shakers, high-speed gynrmlxcrs, and manual dlspcnscr\. 

MILTON ROY CO. 
Diano Color Products 
Rochester, NY 14625 

Fcaturcd arc the COLOK SCAN and new COLOK CKAiJH"' color 
spcctmphottrmctcrs, plus new arllrr-matchlng and IRM-hascd quallty 
contn~l  systems Accurate enough for research-rcllahlc enough for pro- 
ductlon, the SyStCmb arc st111 the least cxpcns~vc true douhlc-hcam sys- 
tems ava~lahlc. 

MINERAL PIGMENTS CORP. 
Beltsville, MD 20705 

Tcchnlcal l ~ t c r ~ t u r c  and assl\tancc 011 our ~ ~ ~ ~ i i l ~ l e t c  i111c 111 \ \ . I I I~ICIIC 
~ r o n  ox~dc,, heat stahlc t . ~ n s / h r o w ~ i ~ ,  hurlit1r.1~ \ I C I I I ~ . I \  .111d I I I ~ ~ I I C I \ ,  .111tl 

full 11nc of antlcrlrn~slvc plglilciit\ We're :llsrl I C . I ~ L I ~ I I I ~  thv I ~ C I I  pcil~illlll 
In Atlant;~. 

MiniFIBERS. INC. 
Johnson city, TN 37615-9220 

McWHORTER, INC. 
Carpentersville, IL 60110 The comp.~ny dl\pl;iys ~ t s  cntlrc Ilnc 111 SliOKI STUI i ~pol\~vtIi~I 

cnc fihcrs and ~ntn,duccr ~ t s  new MINI FLUIT' tiher, 1111 LIIC. 111 lhi~h- 
Highl~ghtcd are severdl new, low VOC resins for hnth a~r-dr~ei i  and tcnlpcr~lt,lre appllcatl,,ll, ~h~ rcc~l l l l c : l i  ,t.lll I~CIl l , I I l , t r . I IV,  11,,,, t ~ l C , C  

baked industrial fin~shes. New alr-dry products with extremely fast dry fibcrs wldcly u\cd 111 r ~ l l l ~ ~ ~ ~ ~ ~ ~ l g ,  hrl~lgllip. . l r i~ l  t l l 1 ~ h ~ 1 1 1 1 1 ~  
times and excellent durabil~ty at less than 3.5 VOC are presented. H ~ g h  a,atlllgs, N~~ IdcGl, suMc,tcl~ u,c, dll.  , , 1 1 ~ ~ ~ , 1 ,  ,,,, l I , ~ L t C  ,, 
solids baking res~ns  w ~ t h  exccllcnt film intcgr~ty and low VOC arc also start lnR ~l ,ml , l~~l t l , , , l , .  
featured 

THE MEARL CORP. 
New York, NY 10017 

Exh~hlted IS a 11nc of Mcarlln I'carl Luster I'lgmcnts ill  cxtcrlirr and 
regular grades for coatlng appllcat~uns as well as IlllCd products. 

METTLER INSTRUMENT CORP. 
Hightstown, NJ 08520 

Analyt~cal and precision balances for all appl~cations that rcqu~rc 
accurate, quick, and reproducible results are displayed. Laboratory f l u ~ d  
density measur~ng equipment for testing of incom~ng raw materlal and 
finished goodsquaiity contrcrl IS featured. All modelscan he connected to 
computers. 

MICRO POWDERS, INC. 
Scandale ,  NY 10583 

Spec~al finely-micron~zed waxes for ~mparting improved propcrt~es 
to all types of paints and coatlngs are featurcd. O n  display is Polyfluo 200 
and MPP-635; specially designed products to improve mar and abras~on 
resistance in p a ~ n t s  and coatings. 

MINOLTA CORR 
Ramsey. NJ 07446 

The exhlh~t  lu;~turc\ the CII \crlc\ (11 trl\tlniulu\ rtllt81 ( I I I I C I L I I L I  
mctcrs and the firm', !new ~ i a t ; ~  proucw>r T h r w  .lrc thc 111051 ~(111111.i~t 

and I~ghtwc~glit  t r ~ r t ~ ~ n u l u \  col~>r  d~ftcrrncc Inrtcr\ <In tlic I I ~ . I I  kc t 

UNIVERSITY OF MISSOURI-ROLLA 
Rolla, MO 65401 

Fcaturcd 15 a d~\lil;~y 111 the d c t ~ v ~ t ~ c h  111 tiic U I I I V C ~ \ I ~ \  ( 1 1  \ I I \ ~ ~ I L I I I .  
Kolla. Thcsc lncludc the pdlnt and co;itlng\ 5llort cour\c progr.llii and 
rrutl1nc-I3as1c Cornpos~t~c~n,  I';l~nt h~rmuidt l i~n,  I'liy\~c;~i r c ~ t ~ l l p ,  t5t1- 
matlng, Polymer Chcmlstry, and Mudcrli I n a t r i ~ ~ i i c ~ i t . ~ t ~ ~ ~ ~ i  \ti~clcnt 
resumes arc avallahlc tor your cxarnlnatlcln lor potcnt1.1l c1i1ph~v111~1it 

MITECH CORP. 
Willoughby, OH 44094 

Fcaturcd 1s the Carrl-Mcd Colitnlllcd Strcsb Khconictcr Fy%tcm. 
which measures the tlow, crccp and dynam~c propcrt~cs rlt gel\ and 
flu~ds. 
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MOBAY CORP. 
Pittsburgh, PA 15205 

The cxhib~t h~ghllglits ;rppItc:rt~~rnr ot the c~~mii.rriy'a urethane r e s m  
for camc~utlngc coatlngs, pnduct tin~slics, t~ . r~ i s l~ t i~ t .~ t~o~ i    rid ti1i111it~- 
nancc cmatlnp, aynthct~c 1n1n trx~dc p1xmcnts 111 trdilc sales, and o~girtirc 
pigmclits tor autr>oiottvc p:llnr. The comp.toy will elm tc:itu~c ]new 
pn~duct dcvclollmcnts In 1t5 hrr~;~d pn~duct Ilnc. 

MODERN PAINT AND COATINGS 
Atlanta, GA 30328 

Compl~mcntary cr~plch 111 thc Octohcr Show issue arc hcmg dlstrlb- 
u t d  .rt the ho~tl i .  Tlic l'alrit Kcd Ih~ok, the 111ily dlrect~ry 111 tlic cLIatlligs 
field, 1s <11i dtsplay, ;I\ arc tcchnl~;rI hooks (11 11tIier puhllshcrs dvallahlc 
t n ~ m  C ~ ~ m m u n ~ c ; ~ t ~ o n  Channel,, Inc 

MOREHOUSE INDUSTRIES, INC. 
Fullerton, CA 92633 

Exliih~t coritalnh Model SKI'-] new \~rl!,cnt rccuvcry *y\tcm, :Vcalcl 
HMblTl 1iorrzr1nt.il rncil~.~ mill ( I  Irter vcsscl c;~~acityl, .rrid the I ~ C W  

HVO sand m~lls .  

MOZEL INCORPORATED 
St. Louis, MO 63110 

MESSAGE CENTER, li,c.itcd on level ~ W I I ,  cast concr~ur\c. Mca\ngc 
may hc lctt or received durl~ig 4111w hou~a hy tclcpli~11i11ig(404)222-6120. 

MYERS ENGINEERING 
Bell, CA 90201 

On d~splay is a dual-shaft, h~gh-spccd disperser with two lmpellcrs 
In each shaft that pass over each other in apposrtc d~rcct~ons.  1)lspcrscs 
so f ~ n e  sandmill~ng often is not nccdcd. Shafts spread apart for easlcr 
load~ng w ~ t h  less dust. Also displayed IS a laboratory-srzcd disperser. 
Factory englnecrs on-hand to answer tcchn~cal quest~ons. 

NATIONAL ASSOC. OF CORROSION ENGINEERS 
Houston, TX 77084 

lnformat~on on the use and pcrh~rmancc of protective coatings in 
corrosive environments is featured. The display includes books on corro- 
sion and its control in a w ~ d c  rangc of industries. 

NATIONAL PAINT & COATINGS ASSOCIATION 
Washinglon, DC 20005 

On d~splay arc the scwiccs of the National Paint &I Cuati~igs Assaci- 
ation Including publications and information on government relations, 
publ~c relations and industry aftarrs. Thcsc services prov~dc suppr~rt to 
those involved in paint technology. 

NETZSCH INCORPORATED 
Exton, PA 19341 

Come talk to our tcchn~cal staff about our newest grlndlnl: and 
dlspers~on equipment includlng the enclosed horizontal and vertical 
small med~a mills and computerized systcms. Applicat~ons include a 
myriad of cnatlngs, pharmaccut~cals, minerals and chcm~cals. 

NEUPAK, INC. 
Minnetonka, MN 55345 

Ncupak exhibits a rangc of s~liglc bag filter units, and air-operated 
d~aphragm and transfer pump unlts. Also cxh~bitcd arc work~ng models 
o f  Neupak's HI& Speed (200PMI Rotary Lid Placer, plus a new HI& 
Speed Filler clcctronically controlled w ~ t h  d ~ g ~ t a l  read out for managc- 
ment statistics and fault findlng asslstancc. 

NEVILLE CHEMICAL CO. 
Pillsburgh, PA 15225 

The company's wrdc rangc of pctrolcum hydrocarbon rcslns, Cumar 
coumaronc lndenc resins, Unichlor chlor~natcd paraffins and Syntasc 
ultraviolet light absorbers are featured. Technical informat~on on use in 
coatings and coatlng systcms 1s ava~lablc. Technical rcprcscntatlvcs staff 
the e x h ~ b ~ t .  

NL CHEMICALS, INC. 
Highlslown, NJ 08520 

New BENTONE" SD-3 rheological additive, a high efficiency organ- 
oclay based on hectorite clay, 1s featured. New reslns featured include 
low VOC SPENKEL" aromatlc polyurethane system; AROPLAZo 6760- 
X-84 high-sol~ds, polyester rcsln; higher solids SPENLITE" aliphatic 
urethane resins; AROPLAZN 6234-G4-85 high-sohds baklng alkyd; and 
KELSOL" 3950-B2C-70 water-borne phenolic-modified alkyds resln: 

NORTH DAKOTA STATE UNIVERSITY 
Fargo, ND 58105 

Educational and rcscarch a c t ~ v ~ t ~ c s  arc fcaiurcd. 1987 short courses 
arc dcscrtbud. Booth 1s staffcd by a lumn~  faculty, and studmts. 

NUODEX INC. 
A HUls Co. 
Piscataway, NJ 08854 

Featured are Nuodex color systems [both industrial and trade s'alcs),, 
high-solids colorant dispersions, aliphat~c lsocyanates (IPDIITMDI), ali- 
phatic epoxy coating systems (IPDITMD), and a comprehens~vc line of 
additives includlng dncrs, thickening agents, fungic~des, presc~ativcs 
and special reslns to improve adhesion and gloss. 

NYCO 
Willsboro, NY 12996 

Fcaturcd is the 10 WOLLASTOKUP" fine particle size wollastonitc 
product line, chemically modified to provide better dispersion, adhesion, 
and corruslon resistance to 3 hroad rangc of hlgh.pcrlormance coatlngs. 
Test results and formulary are ava~lahlc. Also reaturcd IS NYAI)' C, a 
high aspect ratio wollastonite product for asphalt-based coatings 

O'BRIEN INDUSTRIAL 
San Franclsco, CA 94124 

In addition to a machine on display, a video presentation shows the 
coinpact, Mob~le Can F~ller and Combinat~on Closer. Rate: 18 1's or 
9 S'slm~nute. Factory people are present to answer questions. 
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OITAWA SILICA CO. 
Onewa, IL 61350 

Kaolin clays and sillcas arc displayed with samples avallablc. 
SNOW'TEX" calc~ned kaolins are featured along wlth hydrous kaol~ns, 
Sil-Co-Sil@ground silicas, whole-gram s ~ l ~ c a s  for texture and wcar-rcsls- 
tant coatings, sand mill media and ASTM Testing Sands. 

P.A. INDUSTRIES 
Chattanooga, TN 37409 

Featured are Extendospheres" Metalltc" Zmc, a proven, cost-cffcc- 
tive partial replacement for zinc dust, and Extendospheres" Metalltc"' 
Silver. cost.effective versus n ~ c k c l  or couvcr for EMliRFl cc~nduct~vc 
coatings and satellite recelvlng dishes. AlGd~splaycd arc three grades of 
Extendospheres" for hi-mil protective ctlatlngs. 

PACIFIC MICRO SOFTWARE ENGINEERING 
Bell, CA 90201 

Hrghlighted 1s BatchMaster PLUS a new computer software for the 
coatings manufacturer that tracks all phases of production from purchas- 
ing to finlshed goods. It dctcrmlnes custs, performs lab calculat~ons, and 
prints Material Safety Data Sheets and labels. It's dcs~gncd for the IBM 
PC or compatible mlcrocomputcrs. 

PACIFIC SCIENTIFIC CO. 
GardnerINeotec Div. 
Silver Spring, MD 20910 

Full range of color, appearance, and phys~cal t c s t l n g ~ n s t r u r n c n t ~ t ~ c ~ n  
including calorimeters and spectrophotomcters fur thc pelnt and cuat- 
ings mdustry. The company's c x h ~ b ~ t  features dcmonstrat~ona of then 
new 45"/0" Array Spectrophotometcr-The Color Mach~nc. 

PENNSYLVANIAGLASSSANDCORR 
Floridin Co. 
Berkeley Springs, WV 2541 1 

E x h ~ b ~ t  features the benefits of usrng MIN-U-SIL" Im~cron-s~zed 
silica) and SUPERSIL" (cuatonl-gniund slllcal os filler cxtcndcrs and 
MIN-U-GEL" 400 (collaldal attapulg~tcl as a th~xr~tropic stahlllzlng and 
flow cuntrul agent. 

PERMUTHANE INC. 
Peabody, MA OllO 

Color dlspcrslons arc h~ghllghtcd thmuch the use of phot<rgraph\ 01 
products, cqulpmcnt, and qual~ty  utrntn~l tcchn~quc\ 

PFAUDLER CO. 
Rochester, NY 14692 

Featured is sulvcnt rccqlvcry u.;111g the Pfaudlcr w ~ p c d  film evapora- 
tor system which IS prepackaged and s k ~ l  1110uiltcd ~n SIZCS from 40 
gallons per hour t f~  500 galluns per I111ur. 

PFIZER, INC. 
Pigments Div. 
Easton, PA 18042 

Partlclpatlng In thew 34th I'alnt Shuw, I'tizcr lcati~rcs n working 
d~splay of the palnt mdnulactur~ng pnlccss uslng I lcr r~\pcrrc '  I n ~ n  Ox- 
~ d c  Slurry. In add~tion, the display ~ncludc\  the I'tcrrltan llnc (11 hcar- 
stable plgmcnta, cam~~ut lagc  g r i ~ ~ l c  c h r u m ~ u m  ox~dcr, d ~ \ t r t h i ~ t ~ i r  I~rca- 
tuns ,  and synthct~c  and natur;il Iron ( I X I ~ L . ~ .  1'1111 I'tizcr. ( I I I ~  nrhl~t,  a l ~ ~ n ~  
w ~ t h  other pcraonncl arc r ~ n  hand to rcvlcw th15 ~ n f o r n r n ~ r ~ ~ ~ n .  

PHILLIPS 66 CO.ICATALYST RESOURCES, INC. 
PAINT & COATINGS INDUSTRY MAGAZINE Bartlesville, OK 74004 
Canoga Park, CA 91303 

I'hill~ps pcrfurrnance-pn~vcn prr~ducts for coatlngr .~ppilcatl<~n\ drc 
Courtesy copicsof the ScptcmberiOctaber ~ s s u c  of I'mlnt LI) Co'rliax\ featured, lncludlng high purity ~ l y d n l c a r ~ ~ l n  Jnd pnrpcllants. 

Industry Mogoz~ne are avallablc. Courtesy I - y e ~ r  subscr~pt~ons  h ~ r  all (-hemleal lntcrmcdlatcs for as ,.haln arc 31s,l cYhlh. 
qualified personnel may be ordered free of any charges durlng the show. ltcd. catalyst K~~~~~~~~~ dlaplays thclr l lnc ,,f ~~t~~~ Inltlat,rrs.  

PARALLAX COMPUTER CORP. 
Princeton, NJ 08540 

PLASTICAN, INC. 
Leominster, MA 01453 

The exhib~t  features computer software spec~f~cally designed for the 
paint industry, production inventory control and all account- A full l ~ n c  of plast~ccuntalncrs, ~ncludlngan cxcluslvc stra~ght-sided 

ing demonstrated as an integrated model- one gallon paint can and dccoratcd contamers and clusurcs up to SIX and 

ing and MSDS producing software for 1BM PC and compatibles. 
one half gallons w ~ t h  var~ous  fitmcnts IS dlsplaycd. 

POLY-RESYN, INC. 
West Dundee. IL 60118 

Poly-Kcsyn cxhib~ts  a cumplctc lu~ic ot rhcabglcal add~tlvcs for 
solvent-hascd coatlngs. 

POLYVINYL CHEMICALS INC. 
Wilmington, MA 01887 

New pulymcrs, fac~litics, and appl~catluns arc featured. Of spcc~al 
signlficancc: mcctlng a u t ~ m o t ~ v c  cxtcnor qual~ty  w ~ t h  a water-borne 
urethane; spccdlng thc dry time of watcr-rcduc~hlc alkyds; prcventlng 
hardbuard cdgc swell; fin~shing a gym flcxrr in one day. 

PPG INDUSTRIES, INC. 
Chemicals Group 
Pittsburgh, PA 15272 

Lo-Vclh f la t t~ng agents for toll coatlngs, metal furniture f in~sh,  alu- 
minum extrusion coatings, and high-sul~ds a ~ a t ~ n g s  arc featured. HI-SII* 
T-600 synthet~c  th~ckcncr  and th~xotrope a crthtbitcd. 
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PREMIER MILL CORP. 
War Vork, NY 10010 

RHEOMETRICS, INC. 
Piscataway. NJ 08854 

D~spers~ng and grlnding mach~nes  featur~ng product~on-sized hori- 
zontal m ~ l l  w ~ t h  new fastleasy opentng chamber plus high energy agita- 
tors lor h ~ g h  viscosity products arc shown. New ovold style small m e d ~ a  
[below 1 mml retentlon mcchanlsm are exhibited for the first time. 

PROGRESSIVE RECOVERY, INC. 
Columbia, IL 62236 

Model SC. SIX models to rccc~ver fnlm 5 GPH to 31 CPH arc fed- 
wed. Perfect unlt for the mcdlum-to-large opccttvlns. SC offers h~ghcst 
BTU ratlng and heat transfer surface whllc maintain~ilg low watt dens~ty  
transfer grad~ents. The greater the thermal Input and transfer surface, the 
greater the output rate. An automatic fill opt1011 allows cont~nuuus 
operation. 

WANEL CO. 
Cleveland, OH 44145 

On display is the Q-U.V, the world's 11n1st widely uscd wcathcrlng 
tester. The Q-U-V uses fluuresccnt UV lamps and condcoslng h u n ~ ~ d ~ t y  
toreproduce the damaging effects of sunlight, mln, and dew. The Q-U-V 
gtves fast, econom~cal tcsts In conk~nnancc  wlth ASTM C-53. A cho~cc 
af W lamps allows for cxcellc~it corrclatlun wlth <~utiioor wcathcr~ng. 

WANTACHROME CORP. 
splla. NY 11791 

Featured is particlc technology ~nstrumcntation ~ncluding a partlcle 
six analyzer, automatcd BET surfacc area analyzers, mercury Intrusion 
pornmeters, and pychnometcrs. 

RMBE CORP. 
Mlhraukee, WI 53223 

Formulators of exact match tc~ucli-up palnts, the firm custom fills 
aerosol, bulk, and brush-~n-cap touch-up hottlcs. Introduced IS t h c ~ r  new 
52,OW sq. ft. packag~ng facil~ty. 

RECYCLENE PRODUCTS, INC. 
Scuth San Francisco, CA 94080 

Featured are solvent rcalvcry systems fur on-srtc and ~n-house  In- 
stallatlons. 

RED DEVIL, INC. 
Unkn, NJ 07083 

lntroduccd 1s the firm'\ new 700 \crlc\ c ~ ~ l o r a n t  dlspcnscr dcs~gncd 
w~th a unlquc hur~zontal pump, t h c ~ r  new 5050 HI Speed F ~ v c  Callon 
Paint M~xcr and new I ~ n c  rlf ~ n d u a t r ~ a l  colur;~nt d~slicnscrs Ic;~turlng the 
IWO serlca and Auto T ~ o t  X000. I'roiluct hrochurcs and ~r l lorm~trnn arc 
ava~lablc. 

REECO 
Morris Plains, NJ 07950 

Displayed 1s the RE-THERM' fhcrmal ~ ~ x l d . ~ t l ~ ~ n  (lnclncrat~onl bys- 
tem, a most unlquc, cost and cncrgy clficicnt ~ x ~ l l u t l < ~ n  c o n t n ~ l  sy\tcm 
for the e l ~ m ~ n a t l l ~ n  111 VOC and odurs. 

REICHHOLD CHEMICALS, INC. 
Whlte Plains, NY 10603 

Exh~h~tcd arc current dcvclopmcnta In h~gll-sr~llils alkyds, c h a m  
stopped alkyds, water-rcduc~hlc alkyds and epoxy rcvns tor use In the 
product~on of high pcrfornmancc ccratlngh In a d d ~ t l ~ ~ n ,  the latest develop- 
ments In emuls~on polymer technology a ~ v c n n g  roof mastlcs, arch~tcc- 
rural and acryl~c fin~shcs, caulks and scaldnts arc displayed. 

An opcrat~anal Rheumetr~cs Flu~ds  Spcctrometcr [RFS-8400) IS dis- 
played. Numerous tcsts used for so lv~ng common coatrng problems 
through the use of rheology are dcmonstratcd and explamed. 

RHONE-POULENC, INC. 
Monmouth Junction, NJ 08852 

Featured are a l ~ p h a t ~ c  diisocyanate resins for light, stable, nonyel- 
lowing, h~gh-performance coatings. 

ROHM AND HAAS CO. 
Philadelphia, PA 19105 

Performance chdractcr~at~cs ot acrylic vchlclc\, both aqueous and 
solvent-hornc, and coatlngs add~tivcs arc demonstrated to thrlsc intcrcst- 
ed In trade sales palnts, lndustr~al fin~shcs, prcfin~shcd sld~ng, and ma- 
rlne and malntcnancc coatlngs. 

ROPER PUMP CO. 
Commerce, CA 30529 

On d~splay :Ire :II~-operated double diaphragm pumps, rotary gear 
pumps and progrcsslng cavlty pumps. 

ROSEDALE PRODUCTS, INC. 
Ann Arbor. MI 48106 

Featured arc wlrc screen products, riuplcx filters and strainers and 
high capacity s t r ; ~ l n c r ,  and filtcr hag5 

RUSSELL FINEX, INC. 
Mt. Vernon. NY 10550 

The versatllc tlusscll Flncx vibratory strdlncr, Model A16350, ~ C I -  
gcthcr w ~ t h  accc\sor~cr arc ,111 d~spl.ly 

SANDOZ CHEMICALS CORP. 
Charlotte, NC 28205 

lllsplaycd arc Ilght s t . ~ h ~ l ~ z c r s  .~nd UV dhsorhcrs tur uac In auto- 
I I I L I ~ I V C  and lndustr~al ccratlngs In particular, Sanduvcrr 3046 and 3050 arc 
featured. Savynil dyes as uscd in tlambuyaot cudtlngs arc alsu shown. 
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SANYO-KOKUSAKU PULP CO., LTD. 
Tokyo, Japan 100 

Sanyo-Kokusaku Pulp's chcm~cal  divis~un is showing chlor~natcd 
polyolefins for plast~cs palnts and prlmcrs for plastlcs moldmgs, I.c., car 
bumpers and clectron~cs. Also shown, chlorlnatcd polyolcfins as con- 
crete protecting scalers for ~mprovcment of adhcs~on and water proofing. 

SCHOLD MACHINE CO. 
St. Petersburg, FL 33702 

The VMD 500 3 0  hp H.D. Coat~ngs U~spcrser for 500 gal. vessels, 
VHS 200 3 hp H.D. LabIPllot Product~on U~spcrscr, and VHS 300 10 hp 
High-Specd Disperser w ~ t h  rotur stator icuttlng head attachment) arc 
featured. 

SEMI-BULK SYSTEMS, INC. 
St. Louis, MO 63114 

Featured is the  AIR-PALLET" System for safe, dust-frcc powdcr 
handllng under complctcly closed condlt~ons. H~ghl~ghtcd  d~splays in- 
clude the reusable Air-Pallct Container; elector-mlxcr for unload~ng and 
preslurry~ng pigments and fillers; and all components for gravity and 
pneumatic discharge. 

SEMicro CORP. 
Rockville, MD 20855 

Equiprnt.nt !<r tr\t rhc r u l l - o ~ ~  3trrngth of coating, 1s dlrplayed The 
PATTI Pneumatic Adheri~m Tenc~lr. Tr5tinn Instrurncnrl and PATTI-lr 
are self:aligning, purtablr, pncumat~cally operated, and automatic. T h ~ s  
apparatus 1s des~gned to remove operator b ~ a s  inhercnt to hand-cranked 
systems. All models meet ASTM 114541 spec~ficatlons. 

SERAC, INC. 
Addison, IL 60101 

A rotary, fill-by-weight, 6 statlon paint fillcr is featured. The filler 
demonstrates the firm's laminar flow nozzle technology designed for 
thin solvents and stains as wcll as thick paints, without drips. The fillcr 
is capable of mnnlng up to 50 cpm. 

SHAMROCK CHEMICALS CORP. 
Newark, NJ 07114 

Mect the tribolog~sts-spcc~alists In the  control of friction and wear! 
The company provides a wide rangc of stir-in powdcr products, primarily 
utilizing polyethylene and PTFE In gr~nds  t o  s u ~ t  your appl~cat~on.  Prod- 
ucts are designed to provide wcar, mar, scuff and abrasion resistance, and 
other properties. 

SHELL CHEMICAL CO. 
Houston, TX 77001 

A containcr and spcclfic parts demonstrating bcnefits/features of 
EPON" resins, along w ~ t h  photographs of the cxpandcd Argo, 1L manu- 
factur~ng facll~ty and the Dccr Park, TX plant arc highl~ghted. Also 
fcaturcd is Shcll's 1-800-TEC-EPON d ~ r c c t  line for dlstr~hutor customers 
w ~ t h  technical rcslns problems 

SHERWIN-WILLIAMS CHEMICALS 
Coffeyville, KS 67337 

MOLY-WHITE@ corrosion-inhibiting plgmcnts are featurcd. These 
white, cnvironmcntally-safc p~gmcnts  arc avallablc in lower cost modifi- 
cations specifically dcsigncd for both solvent and water-based coatings. 
New easy dlspcrslng products are prcscntcd. 

SlLBERLlNE MFG. CO., INC. 
Lansford, PA 18232 

Sllberilne recently acquired the Alcoa Alum~num P~gment  and Flake 
Div. For consistantly high qual~ty  and top value-rcmcmhcr these 
names: Sparkle Silver", EtcrnaRr~tc", Hydru Paste", "Doctor Pastc," and 
"Glitter Pastc." Come mcct the Innovatlvc Icadcr-only Srlbcrl~ne of- 
fers more! 

SOUTHERN CLAY PRODUCTS. INC. 
An ECCA Co. 
Atlanta, GA 30342 

Featured IS the Claytonc scrica ot rhiuluglcal ctultn~l ddditivc\ tor 
solvent p a ~ n t  systcms New is Claytone AF, a sclt-dispcrs~ng org.~n~rclay 
for pamt. 

UNIVERSITY OF SOUTHERN MISSISSIPPI 
Hattlesburg, MS 39406 

Thc USM cxhih~t  of fer  ~nforrnatlon concerning undcrgraduatc dnd 
graduate programs In polymer rcicncc. Emphaa~s 15 glvcn t ~ r  the prcpara- 
tion of undergraduate student5 fc~r c m p l o y m c ~ ~ t  In the cuatlngs ~ndur t ry  
Coatlngs rescarch hy thc I'i~lymcr Scicncc Llcpartrncnt 15 a ls i~  h~ghl~p,htcd. 

SPARTAN COLOR CORP. 
Houston, TX 77087 

Far small hatch manulacturc and t in t~ng,  thc w~dcly-compatihlc 
Spartacryl-I'M ~ndostrial color ccmccntratcs 111 I'M d c c t ~ t c  arc tcaturcd. 
A l s ~  fcaturcd arc masstone and tlnt lcvcl dlsplays of the hroad palcttc 111 
colars availahlc In the Spartacryl-I'M C111or Systcin. 

STEEL STRUCTURES PAINTING COUNCIL 
Pittsburgh, PA 15213 

SSPC, a society for ctvatlngs profcss~onals, dcmonstratc* how ~t 
serves formulators and users of anti-c<~rnrion coatmas thruugh puhllca- 
tlons, research, v ~ d c ~ ~ t a p c s ,  2nd the monthly I r ~ ~ ~ r ~ r a l  01 I ' r r ~ ~ r c r ~ v r  (:o<ll- 
rngs e)  L I I I I I I ~ \ .  

SUGA TEST INSTRUMENTS CO., LTD. 
Tokyo, Japan 

H~ghl~ghtcd  arc the tirm's Standard 1)cwcyclc Sunshine Super Lung 
L ~ f c  Wcathcr Mctcr /Model WEL-SUN-DC-U.EMI, Sulrcr Fadu Mctcr 
(Model FAL-SI'I, comhlncd Cyclic C o r n ~ s i ~ n  Test Instrument ~Modcl 
ISOJS-CYI, S and M Colour C~lmpotcr /Model SM-4-21, .ind thc Handy 
Colour Tcstcr (Model H-CTI. 
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SUN CHEMICAL CORP. 
Cincinnati, OH 45242 

V ~ s ~ t o r s  to the Sun Chcm~cal  Corp. hor~th .Ire trcarc~l t r r  a d~splay (11 
organlc plgmcnts ava~lahlc lor all current C O . I ~ I I I ~ I  appI~e:~t~ons .  The 
theme IS "A Sun tor all Seasons - a  I'r~rduct lor All Apl>l~c~t~ons ."  As 
customary, a full range 01 pn~duct  l ~ t c r a t ~ ~ r c  Ir av.~~l:~hlc covcrtng hcrth 
the P~gmcnts 1 1 1 ~ .  and thc I)~\pcr\~olls 1 1 1 ~ .  products. 

SYLVACHEM CORP. 
Jacksonville, FL 32217 

Fcatur~ng epoxy curing agent\ 

TAMMSCO, INC. 
Tamms, IL 62988 

Tammwo oftcrs m~cr~~cry\talllnr.~i~~c ; ~ n d  ~ r y \ t . ~ l l ~ n c  51llc:ls In .I wldc 
vancty (11 partlclc s ~ z c s  ti1 hc\t tit  you^ need5 111r .I ~iuallty tiller. 

TEGO CHEMIE SERVICE GMBH 
c/o Goldschmidt Chemical 
Hopewell, VA 23860 

Thc tirnl llltnalucc\ 1t5 llcw Ihc.lt-rcslat;lllt phcllyl lllcthyl SIIICOIIC 
resln cmul \~~rn ,  S ~ l ~ k ~ ~ p i ~ c n .  I' JOIW, In . I ~ ~ I I I I I I I  to t h c ~ r  $olvcnt-h~~rnc 
s~l~crrnc and \ll~crmc polyc\tcr rraln*. A1511 h~glil~ghtcd 15 a complete line 
of add~r~ve* w ~ t h  *pcclal r m p h : ~ \ ~ s  on a lnrw Inldr:~nd s l ~ p  BLILII~IVC, Tcgo"' 
Gl~de 310. and a new dclo.~nlcr for w,~trr-h:lscd sy\tcnls, Tego Flramex 
7447. 

THIELE ENGINEERING CO. 
Minneapolis, MN 55435 

Thlelc's new h~gh-spccd plstltn pumps arc fcaturcd on a tw~n.head 
fully-automat~c palilt filler w ~ t h  a Ild placer and 11d press for half-pint to 
one.gallon palnt cans. V~dcr~s  ava~lahlc {III other filling equipment. 

TOKHEIM CORP. 
Process Controls Div. 
Folt Wayne. IN 46801 

Hlghlrghrcd arc rccrrvrng y,tcm-foci>, ssl~lvcnts, ctc. w ~ t h  clcc- 
tronlc temperature compcnsat~on, hatching and hlcnd~ng systems w ~ t h  
electron~c rcglstratlon syhtcma and s o l c n ~ ~ ~ l  valves for h ~ g h  v~scosrty 
products; hatch controllers w ~ t h  bolcno~d V.IIVCL 1111 h ~ ~ h  v ~ s c o s ~ t y  prod- 
ucts; and ma\tcr mctcr pn'vlng sy\tcm w ~ t h  clcctroo~c rcg~stration. 

TOY0 ALUMINIUM K.K. 
Osaka, 541, Japan 

Over YO'% of Japanese mcta l l~c  cars arc pa~ntcd  hy a lumin~um PIX- 
ment prnduccd hy the company. Fcatilrcd 1s a d~splay uf the latest 
metall~c cnlr~rs for automotlves. Cl~lor catalogues and a ~ m p a n y  h n ~ -  
chures arc ava~lahlc. Toyo Alumin~um K.K.  has the answer t~ tomor- 
row's styl~ng challenges. 

TROY CHEMICAL CORP.. INC. 
Newark, NJ 07105 

Low toxrc~ty Troysan Polyphase h ~ r  latex housc palnts and wood 
preservatlvc stalns is fcaturcd along w ~ t h  several pmprtetary a d d ~ t ~ v e s  to 
Improve your coatings formulat~on. Troythlx I'SA 1 for anti-settling, 
Troysol 98C plgnlcnt d ~ s p c r s ~ o n ,  Troysol AFL for bubble release, 
Troyth~x A for anti-saggin& and Tn~ysol  4148 for improved adhcsion in 
polyesters. 

UNION CARBIDE COUP. 
Danbury, CT 06817 

Fcaturcd are matcr~als for ~ n d u s t r ~ a l  fin~shcs and tradc palnts, w ~ t h  
spec~al emphasis on the expandd line of UCAK Solvcnts for new and 
convcnt~onal coatings apphcations, UCAK Kcs~ns  for superlor high-pcr- 
formance coatings; and the costlpcrformance advantages of UCAR 
Acryl~cs for tradc p a ~ n t s  and UCAK Latcxcs for industrial and wcathcr 
harr~er coatings. AIsn featured arc the firm's I ~ n c  of TONE products (a 
capn~lactonc-hascd l ~ n c  ot polyola, rn~nc~mers ,  and d~lucntsl, and cycb-  
a l ~ p h a t ~ c  cpox~dcs for r a d ~ a t ~ o n -  and thermal-cured coatings. The Cap- 
tam's 21st I'utt~ng Contest IS h c ~ n g  held. 

UNION PROCESS INC. 
Akron, OH 44313 

Featured IS a complete l ~ n c  01 iinc g r ~ n d t ~ i g  and d~apcrs~ng cqu~p-  
mcnt. Included arc attrltors ~n hatch, cont~nuous and clrculat~on sys- 
tems, w ~ t h  new and ~rnprovcd tcaturcs, as well as the R,~tonull la horl- 
zontal small ~ n c d ~ a  1111111 i~nd the HSF hatch head n11ll. 

UNITED CATALYSTS INC. 
Louisville, KY 40232 

Unltcd Catalysts Inc.'.; complctc l ~ n c  (11 rlicolog~cal add~tivcs is 
fcaturcd. Super d~spcrslhlc, *ell-act~vat~ng i~rganoclays arc the ncwcst 
a d d ~ t ~ o n s  to the product Itnc A\ always, U n ~ t c ~ l  Catalysts Inc.'s quahty 
and consistency IS a malor thcmc 

U.S. TESTING LABORATORIES 
Hoboken, NJ 07030 

UNIVERSAL COLOR DISPERSIONS 
Lansing, IL 60438 

Fcaturd  arc acryl~c lacquer r c m s ,  U~i~vcrsa l  acrylic dlspcrsion fnr 
solvent and water-th~nnud c[~at~ngs ,  and a new solvent-frcc d~spcrs~on 
I~nc .  

UNOCAL CHEMICALS DIV. 
Schaumburg, IL 60195 

The cxh~hi t  IS d o ~ g n c d  to dcmo~lstmtc UNOCAL's comrnitmcnt as 
a qual~ty  suppl~cr of s ~ l v c n t s ,  chcm~cals,  and polymer cmulsions to thc 
palnt industry Cumc by and scc our new add~tluns. 

Vol. 59, No. 744, January 1987 



R. T. VANDERBILT CO., INC. 
Nomalk, CT 06855 

An expanded line of mineral and chemical additives for the paint 
industry IS featured. Technical advice for all products 1s highl~ghted. 

VIKING PUMP-HOUDAILLE, INC. 
Cedar Falls, IA 50613 

Viking dlsplays a w ~ d e  range of positive displacement rotary pumps 
for abrasive liqulds. Featured IS the Serles 4625 abraslve llquld pump that 
is four tunes more efficient than air-operated diaphragm pumps. 

WARREN RUPP-HOUDAILLE, INC. 
Mansfield, OH 44901 

Fcaturcd are operating displays of SandPII'EK d~~uhlc-d~aphragm a l r ~  
powered pumps, w ~ t h  clear p las t~c  plplng and circulat~ng halls demon. 
stratlng pumps' ahllity trr pump p~pc-slzc solids w~th(rut clogging. An- 
other display pumps hcavlly v ~ s c ~ ~ u s  matcr~al  

WASHTECH SYSTEMS, INC. 
Riverside. CA 92503 

Featurcd are purtahlc tank washing systems. Tanks fur storage and 
mixing are h~ghl~ghted  all~nl: with tank acccssorlcs. Tanks meet DOT 
speclficatl<~n 57. 

VIRGINIA CHEMICALS. INC. 
Portsmouth, VA 23704. 

WILOEN PUMP & ENGINEERING CO. 
This exhiblt featurcs the use of XAMA'O-2 and X A M P - 7  pulyfunc- colton, CA 92324 

tional aziridincs as crosslmkcrs, wet adhcslon promoters and ~nodificrs 
for coating systems. Information is available on CORCAT" polycthylcn- Shown arc W~ldcn's atr-operated dc~uhlc-diaphragm pump\, dcs l~ncd 
imlnes and CORFAX"' alkylpolyethylen~m~ne. to handle very thin matcrlal appl~cat~ons  to very thlck sludgcs. F~vc 

models are available: the M-l lor flows tu 14 emn. M-2 fur f l ~ ~ w s  to 37 
&I; M-4 fur flows to 73 gpm, the M-X for fkrwr'io 155 gpm and the M-I i 
for flows up to 230 gpm. 

VORTI-SIV 
Div. of M & M Machine, Inc. 
Salem, OH 44460 

Displayed fur our 40th year of partlclpat~on In the annual Paint and 
Coatings Show are two completely enclosed hl-speed slevlng and straln- 
ingmach~nes. Both VORTI-SIV models RBF-15 (15" screen dlamctcr) and 
RBF-3 (30" screen d~ameter)  gyrate at a fixed or varlahle motor speed up to 
3500 RPM. All modcls arc standard explosion proof throughout and 
avallable In screen diameters of IS", 22", 3 0 ,  and 36'. 

WACKER CHEMICAL CO. 
Henley and Co., Inc., New York, NY 10017 
Staufler-Wacker Sillcones Corp., Adrlan, MI 48221 

HDK N-20, standard grade of hydrophilic fumed sllica for th~xotropy 
and anti-settling of pigments and fillers, as well as HDK H-I5  and HDK 
H-20, hydrophobic grades for corrosion resistant coatlngs and prlnting 
inks are featured. Silicone ~ntermediatcs; reslns, pure or cold blcndcd; 
paint addit~ves; and masonry water repellents are h~ghllghted. 

WlTCO CORP. 
New York, NY 10022 

The Organics DIV. features ~ t s  scrlca r ~ f  Wltcohond" aqueous urcth- 
anc dlsperslons, both anlonlc and catluntc types, used as coat~ng hares 
and binders for protective fin~shcs. The Sonnchorn 1)1v. dcn11mstratc5 
the performance of pnrtcctlvc malntcnancc crrat~ngs hascd on Its SACI" 
BOO0 ovcrbased calclum sulhrnatc corn~sion lnhlh~tur cnnccntratcs. 

ZEELAN INDUSTRIES, INC. 
St. Paul, MN 55191 

Thls exhlb~t  features Zcclan's line of ceramlc mlcnrsphcrc\ ~nclud. 
ing finc partlcle slzc, h~gh-strength ZEEOSI'HEKES" and new, w h ~ t c -  
colored, low-dens~ty Z-LIGHT SI'HEKES" and thclr usc to Increase 
solids, reduce v ~ s c o s ~ t y  and wc~ght  per gallon, and enhance such pmper. 
tics as chemical, cornrslon and ahraslon rcslstancc. 
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OUR LATEST AND OUR GREATEST 
--,- - *  - - - *  

BLUE BT=698-D 
RED SHADE NC/NF 

HEUBACH INC. 
HEUBACH AVENUE 

NEWARK, NEW JERSEY 071 14 

FOR SAMPLES AND TECHNICAL DATA, PLEASE CALL: 
1-800-HEUBACH 



Government and Industry 

Study Predicts ExtenderIFiller Consumption 
to Reach 3.4 Million Tons by 1990 

In 1985, the paint, adhesive, and sealant 
industries consumed over 2.8 million tons 
of extender and filler minerals, according 
to a recently completed study by C. H.  
Klinc & Co. Ground calcium carbonate 
was the primary product used and account- 
ed for almost 1.2 million tons, orover4196 
of all the minerals used in paint, adhesives. 
and sealants. Titanium dioxide ranked sec- 
ond with 570,000 tons, followed by kaolin 
at 360,000 tons. 

The current study is the second volumc 
in a three-year series of reports evaluating 
five major end-markets. In the current vol- 
ume, the major focus is on consumption of 
extender and filler minerals in paint, adhe- 
sives, and sealants. Additionally, esti- 
mates are also given for consumption by 
the paper, plastic, and rubber industries for 
these products. Combined, these industries 
consumed an estimated 7.2 million tons of 
industrial minerals in 1985, bringing the 
total market to 10 million tons, valued at 
almost $2.7 billion. Kaolin and calcium 
carbonate were consumed in the largest 
volume while titanium dioxide ranked first 
on a value basis. 

Annual growth of nearly 5% is expected 
in these markets through 1990, with higher 
growth for certain specialty products in- 
cluding mica and wollastonite. In adhe- 
sives and sealants, calcium carbonate, talc, 
and mica are expected to show good 
growth due to use in joint compounds 
which have a strong market outlook. The 
fastest growing minerals in paint art ex- 
pected to be silica products because of 
strong growth in powder coatings and 
greater use in architectural paints. Total 
consumption of extender and filler miner- 
als by the paint, adhesive, and sealant in- 
dustries in 1990 is forecast to reach 3.4 
million tons. 

The dominant factor impacting con- 
sumption of minerals in adhesives, and 
sealants is the level of new home construc- 
tion. In most cases the level of mineral use 
by each end product is fairly stable. There- 
fore, higher mineral consumption normally 

.only results from unit increases. Given the 
fact almost 65% of all mineral use in adhe- 
sives and sealants is in joint compounds, 
construction activity exerts a major influ- 
ence on these end markets. As a result. 
ground calcium carbonate and attapulgite 
are expected to outperform the industry 
average because of their heavy use in joint 

compounds. Fumed silica is also cxpcctcd 
to grow at a high ratc in adhcsivcs and 
sealants as a rheology control agent. 

The paint industry consumes a divcrsc 
package of extendcr and filler minerals. 
While most products, including titanium 
dioxide, fumed silica, and hcntonitc hclp 
modify specific physical properties of the 
final coating, some, including calcium car- 
bonate, water-washed kaolin, and talc are 
primarily used as low-cost fillers. Thc min- 
erals which are forecast to expericncc thc 
best growth in paint are the silicas. Ground 
silica should lind greater usc in architectur- 
al paints, while fumed silica and silica gcl 
should benefit from thc high growth ratcs 
expected for high solids and powdcr ccvat- 
ings in the OEM market. 

Extcndcr and liller mincrals as classified 
in the Kline analysis, are comprised of four 
major mineral groups: kaolin, calcium car- 
bonate, silica, and talc plus various other 
individual minerals, including alumina 
hydrate, barytes, diatomite, mica. prccipi- 
tated silicates. titanium dioxide and wollas- 
tonite. Kaolin products. whilc primarily 
used in paper, also lind use as a opacifying 
agent in paints and to provide strcngth in 
rubber. Calcium carbonatc products arc 
used in adhesives and scalants. paint, plas- 
tics, and carpet backing, primarily to rc- 
duce the cost of each product, but also to 
add brightness and various other propcrtics 
depending on the application. Silica prod- 
ucts, including fumed, gel, ground, and 
precipitated silica arc used in paint, plas- 
tics, rubber and adhesivcs and scalants. In 
paints they primarily serve as llattcning 
agents whereas in plastics and rubbcr thcy 
primarily serve as fillers. Talc products and 
the other minerals listed earlier lind various 

E.C.C. America Merges with Sylacauga Calcium Prod. 

applications depending on each m~ncral's 
spccilic properties. 

Thcrc arc many suppliers of industrial 
minerals for cxtcndcr and lillcr applica- 
tions. Howcvcr, a few sizahlc lirms ac- 
count for thc majority of the market. Ex- 
cluding titanium dioxidc, the 10 major 
suppliers of cxtcndcr and lillcr minerals in 
1985 accounted for $756 million in sales. 
or 64%) of the total valuc of all sales. The 
remaining 364 was supplicd by ovcr 38 
additional lirms. Expansion plans arc in ; 

progrcss at many lirms cnsuring that ade- ; 
quate supply will be availablc for most of 1 
the extcndcr and lillcr mincrals through the I 

E.C.C. America, Atlanta, GA, has 
merged with Moretti-Harrah Marble Co.. 
known in the industry as Sylacaupa Cal- 
cium Products. The Sylacauga. Alabama- 
based plant, in operation sincc 1944, pro- 
duces calcium carbonate extendcr and 
filler pigments. The plant will he operat- 
ed as a subsidiary of E.C.C. America. 

E.C.C. America is the parent company 
of Anglo-American Clays Corp., produc- 

cnd of the dccadc. In fact. in many in- 
stanccs, cxccss capacity is cxpcctcd which 
should hclp cnsurc strong pricc competi- 
tion. Hcalthy growth cxpcctations in most 
markets should continuc to attract new- 
comers and promote acquisitions in this 
attractive scgmcnt of  thc industrial miner- 
als business. 

Ext(,nd(,r cmtl F i l l ~ r  Min(~r(11.s 1986 is the 
sccond volumc of the second series of re- 
ports which analyzes current and projccted 
trcnds in the consumption of indugtrial 
mincralsforcxtcndcr and lillcr applications. 
The currcnt rcport is based on interviews 
with pcrsonncl at 146 paint. adhesive, and 
sealant companics, mincral suppliers, trade 
associations, and govcrnmcnt agcncies. 
Future editions will cxaminc trends in the 
plastics, rubber, and papcr industries. 

Information on how to subscribe to the 
second volumc and complctc details on the 
entire threc-year servicc arc available from 
Charles H. Klinc & Co.. Inc.. 330 Passaic 
Avc., Fairficld. NJ 07006, or Klinc SA, 
Rue Froissart 89. Btc 8. 8-1040. Brussels, 

ers of kaolin clays and calcium carbon- 
ates as coating and filler pigments for the 
papcr industry and Southern Clay Prod- 
ucts. Inc.. producers of rhcological con- 
trol additives for thc paint, coatings. 
plastics, and oil licld industries, and talc 
and ball clay for the ccramics and general 
industrial markcts. 

j 
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It's not that our people have dedicated the rest of their lives to us. 
But they have dedicated themselves to producing 100% quality epoxy curing 
agents and acrylic resins, which can only mean good things for our customers. 

You see, we started a quality program at our Kankakee plant in 1982. 
Since then, quality has gone from being a good idea to a virtual obsession with 
every one of our employees. And rework has dropped to an incredible 0.2%. 

We've done it with teams of management and hourly employees 
who work together to recognize and promote quality procedures and the pro- 
duction of quality products. 

We select and reward a quality employee of the month as well as a 
quality employee of the year: And each year we have a Zero Defects day when 
we recommit ourselves to the pursuit of quality. 

Learn more about the Henkel quality story. Write the Polymers Division 
at 5325 South 9th Avenue, La Grange, Illinois 60525. Or call 1-800-328-4631. 

Maybe people working to reach 100 should be working for you. 



Paul Dague Honored with NPCA's Heckel Award 

Paul D. Dague, President and 
Chief Executive Officer of the 
Jones-Blair Co., Dallas, TX, was 
named the recipient of the 1986 
George Baugh Heckel Award by the 
National Paint and Coatings Associ- 
ation. 

The award was presented at the 
Association's 99th annual meeting 
in Atlanta on November 3, 1986. 
The Heckel Award, the highest hon- 
or given by the NPCA, is presented 
in recognition of outstanding contri- 
butions to the paint and coatings in- 
dustry. It commemorates the late 
George Baugh Heckel, founder of 
Paint Industry magazine and an ac- 
tive member of NPCA and other in- 
dustry organizations. 

Mr. Dague was honored for his 
, contribution in the area of educa- 

tion, specifically education about 
product safety to paint and coatings 
users. 

A member of the NPCA Board of 
Directors, Mr. Dague was among 
the first to recognize a need for the 
paint and coatings industry to deal 
with the health issue involving de- 
liberate inhalation of solvent-con- 
taining products. His concern was a 
major factor in the formation of the 
Solvent Abuse Foundation for Edu- 
cation (SAFE), a mechanism for the 
industry to support educational pro- 
grams aimed at eradicating sub- 
stance abuse. 

Mr. Dague also represents the 
paint industry as a member of the 
Texas Governor's Task Force on In- 
halant Abuse. 

GrindingIDispersion Lab IESC Volunteer Hegman 
Built by Netzsch Inc. Returns from Sri Lanka 

Netzsch Inc., Exton, PA, has built a 
specially designed 1200 sq ft grinding 
and dispersion laboratory. The lab is de- 
signed to help customers solve processing 
problems and provide Netzsch engineers 
with processing data used in developing 
equipment and process recommendations. 

The customer demonstration and test- 
ing facility is equipped with technologi- 
cal grinding and dispersion equipment. In 
addition, the laboratory is available for 
seminars on equipment operation and 
maintenance. 

International Executive Scrvicc Corps 
(IESC) volunteer Bernard J. Hcgman rc- 
cently returned from Colombo. Sri 
Lanka, where he assisted Colombo Paints 
Ltd., to improve the quality of its paints 
and to develop new formulations. 

The Dayton, OH, resident is a rctired 
plant manager from Sherwin-Williams 
who was recruited by the IESC, a not-for- 
profit organization. Thc IESC is com- 
prised of American business mcn and 
women devoted to providing managcrial 
and technical assistance to privatc cntcr- 

Glidden Signs Agreement 
with Macpherson Industrial 

The Glidden Co., Cleveland. OH, and1 
Macpherson Industrial Coatings Limited, 
London, England, have signed a long- 
term licensing agreement enabling Glid- 
den to manufacture in-mold plastic coat- 
ings. Glidden, a coatings manufacturer, 
will produce in-mold coatings for reac. 
tion injection molded (RIM) parts that, 
offer resistance to ultraviolet degrada- 
tion, weathering, and chemicals, includ- 
ing solvents. 

Glidden, recently acquired by Imperial 
Chemical Industries PLC, is a part of the 
ICI Paints World Group. Macpherson 
produces general industrial surface coat- 
ings in the United Kingdom. 

ARCO and Air Products 
Form Development Program 

ARCO Chcmical Co., Philadelphia, 
PA, and Air Products and Chemicals, 
Inc., Allcntown, PA, have formed a joint 
development program for technology to 
produce propylcnc oxidcicarbon dioxide and 
othcr polyalkylcnc carbonate polymers. 

ARCO Chemical, a division of Atlantic 
Richficld Co.. produces propylene 
oxide. Air Products is an international sup 
plicr of industrial gases and chemicals. 

prises in developing countries. IESC has 
completed more than 10.000 projects in 
84 countries during thc past 22 years. 

For information on scrving as an IESC 
voluntccr. writc W.J. Lippincolt. Vice- 
President Rccruiting, IESC. P.O. Box 
10005. Stamford, CT 06904. 

65th Annual Meeting & 52nd Paint Industries' Show 
Dallas Convention Center Dallas, Texas 

Monday, 'lhesday & Wednesday Oct. 5 , 6 ,  7 ,  1987 
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FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

Fall 1986 
Board of Directors Meeting 

Thirty-six members and 24 guests attended the Fall Meeting St. Louis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .John Folkerts 
of the Board of Directors of the Federation of Societies for Southern.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Berger Justen 
Coatings Technology on November 4, 1986, in Atlanta, GA. Toronto.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Kurt F. Weitz 

The following were in attendance: Western New York. . . . . . . . . . . . . . . . . . . . . . . . . .  .Thomas Hill 

Officers Other Members 
President . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  William Mirick 
President-Elect. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carlos Dorris 
Treasurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Deryk R. Pawsey 

Society Representatives 
Baltimore.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Joseph Giusto 
Birmingham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S.  John Mitchell 
Chicago.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .John Vandeberg 
C-D-I-C.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lloyd Reindl 
Cleveland.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fred G. Schwab 
Dallas.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .William Wentworth 
Detmit.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gary Van DeStreek 
Golden Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Barry Adler 
Houston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Donald Montgomery 
Kansas City. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norman Hon 
Lor Angeles.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jan P. Van Zelm 
Louisville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Howard Ramsay 
Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antonio Pina 
Montreal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Horace Philipp 
New England. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Daniel Toombs 
New York.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Saul Spindel 
Northwestern.. . . . . . . . . . . . . . . . . . . . . . . . .  Richard L. Fricker 
Pacific Northwest . . . . . . . . . . . . . . . . . . .  Carlton R. Huntington 
Philadelphia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carl W. Fuller 
Piedmont . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .James N.. Albright 
Pittsburgh.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Raymond Uhlig 
Rocky Mountain.. . . . . . . . . . . . . . . . . . . . . .  .James E. Peterson 

Joseph A. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Louisville 
Richard M. Hille. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chicago 
James E. Geiger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Southern 
J. Richard Keifer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Philadelphia 
J. C.  Leslie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kansas City 
John A. Lanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Louisville 
Michael W. Malaga. . . . . . . . . . . . . . . . . . . . . . . . . . .  .Cleveland 

Guests 
Manuel Gutierrez, President, Mexico Paint & Ink Manufac- 

turers Association. 
Ian D. Pike, President, Oil and Colour Chemists' Associ- 

ation-Australia, 
Amleto Poluzzi, President, Federation of Associations of 

Technicians in the Paint, Varnish, Lacquer, and Printing Ink 
Industries of Continental Europe (FATIPEC). 

Arja Saloranta, President, Federation of Scandinavian Paint 
and Varnish Technologists. 

The following Past-Presidents of the Federation: A. Clarke 
Boyce, Neil S. Estrada, Milton A. Glaser, Howard Jerome, 
Terryl F. Johnson, James A. McCormick, John J. Oates, Eugene 
H. Ott, Carroll M. Scholle, and Clyde L. Smith. (Board mem- 
bers Joseph A. Bauer, J.C. Leslie, and Michael W. Malaga are 
also Past-Presidents.) 

Federation Committee Chairmen: Jay Austin (Delegate to 
NACE & SSPC); Alex Chasan (Corrosion); F. Louis Floyd 
(Professional Development); Percy E. Pierce (Program); Joseph 
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A. Vasta (Educational); and Robert E. Minucciani, who repre- 
sented Environmental Control. 

Royal A. Brown, Federation Technical Advisor. 
Don Boyd (Pittsburgh Society); Henry Kirsch (President, 

Los Angeles Society); and Bob Thomas (Cleveland Society). 

Staff 

Frank J.  Borrelle, Executive Vice-President; Thomas A. 
Kocis, Director o f  Field Services; and Robert F. Ziegler, Editor 
o f  the Journal of Coatings Technology, and Executive Secre- 
tary. 

The minutes of the May 16, 1986 meeting of the Board of 
Directors were approved as published i n  the August 1986 issue 
o f  the Journal of Coatings Technology. 

Reports of Officers 
And Staff 

PRESIDENT MlRlCK 

This year the Federation reached a new milestone o f  member- 
ship, over 7,000. Again the Paint Industries' Show has grown 
and wi l l  occupy approximately 58,000 net square feet. 

At the request of the New York Society, your Federation wi l l  
sponsor group insurance programs as an additional benefit to its 
members. Information about these programs has been distributed. 

M y  year as President of the Federation has been outstanding, 
due i n  a large part to the warm hospitality of all the Societies 
visited during the year. Mary and I were privileged to visit the 
Southern Society in Savannah, the Southwestern Paint Convention 
i n  Houston, the Pacific Northwest Society Symposium in Port- 
land, the joint St. Louis-Kansas City Societies' meeting in the 
Ozarks, the Birmingham Club in England, the XV l l I  FATIPEC 
Congress, in Venice, Italy, and the Mexican Association of Paint 
Manufacturers in Acapulco. We have met so many new friends 
and have seen such interesting and different places, we'll be 
spending a good part o f  the winter organizing our pictures and 
souvenirs. 

I 1 
Guests included (from left): First row: Past-Presidents John 
Oates, Howard Jerome, and Terryl F. Johnson. Second row: 
Educational Committee Chairman Joseph Vasta and Co-Pub- 

lisher of the American Paint Journal Abel Banov 

M y  thanks go to the members of the Executive Committee, the 
Board of Directors, Committee Chairmen, and members for their 
support and help in making this another great year for the Feder- 
ation. 

And, of course. I thank the Federation Staff for their usual first 
class assistance and cooperation throughout the year. These dedi- 
cated people really make things run smoothly. Without them, your 
Federation would not be where i t  is today. 

WII.LIAM MIRICK, 
President 

PRESIDENT-ELECT DORRIS 

Activity for the President-Elect has been minimal during the 
summer months which has given me time to plan for the coming 
year. I have used the time to review committees and appoint 
Committee Chairmen. I am looking forward to working with 
this great group of dedicated people. 

No visits to local Societies since the spring Board o f  Directors 
meeting, hut I did meet with the FSCT Environmental Control 
Committee in Louisville and the JPlCC meeting in Washington, 
D.C. Karen and I represented the Federation at the Canadian 
Paint and Coatings Association in Quebec City. 

This past year has been exciting and I am looking forward 
with enthusiasm and dedication to the new year. I know. with 
the help of our excellent FSCT staff and the dedication of our, 
members. we wi l l  make 1987 a great year. 

CARLOS E. DORRIS. I 
President-Elen 

TREASURER PAWSEY I 

Since my last rcport at thc Board Meeting it! May I have1 
attcnded the Professional Dcvclopmcnt ,Committee meeting in i 
Chicago and thc' Exccutivc and Host Committee meetings in8 
Atlanta. ! 

The Professional Dcvclopmcnt Committcc has now finallzed 
plans for thcir second project, an introductory short course on: 
Statistical Process Control at four different locations. Provision I 
has already been made in thc budgct to fund thi\ innovative; 
venture. . I 

Federation linanccs arc complctcly In linc with budgetary 
expectations. With this year's Paint Show virtually assured of 
being another record-brcaking cvcnt. we should once again end 
our financial ycar wcll on the right sidc,of the Icdgcr. 

As I now conclude my term of  office. I wish to thank the 
Federation Staff for their invaluable help and guidance during 
the ycar. It has hccn an cnjoyablc cxpcricncc to scrvc ;IS Trea- 
surer for thc Federation. 

DI:KYK R. PAWSFY. 
Tri>oserer 

EXECUTIVE VICE-PRESIDENT 
BORRELLE 

Increasing committcc activities share thc spotlight thls year 
with another successful Annual Meeting and Paint Show. We 
commend and thank our Cornmittcc Chairpcr\on\ for thcir dedl- 
catcd and cffcctivc cfforts. 

As the eight-month lintincia1 rcport indicate\. ;dl hut a few of 
thc income and cxpcnfc accounts arc in l inc with the 
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$1,925,000 budget at this time. The Federation will have an- 
other good year. 

JCT: We are feeling the pinch in advertising revenues, which 
have fallen this year in both consumer and trade magazines. 
Through August, the JCT is off 17% in ad pages. 

Total pages published this year through October are 948, 
compared to 1,034 a year ago. Although the supply of technical 
paper manuscripts continues to be good, authors are taking more 
and more time to revise manuscripts. 

Comments have been favorable re the poly bags in which the 
ICT is now mailed. 

The distribution of the JCT is currently 9,564 (U.S.-6,889, 
Canada-869; and other countries-1.806). Last year, it was 
9,447. 

We extend our thanks to the Publications Committee (Dr. 
Thomas J. Miranda, Chairman) and the Editorial Review Board 
for their good services. 

Series Units: Four have been published (Radiation Cured 
Coatings, Film Formation, Introduction to Polymers and Res- 
ins, and Solvents). The approved manuscript of the fifth-coil 
Coatings-has been received. Several other manuscripts are 
near completion. 

We offer our thanks and appreciation to the Editors, Drs. 
Thomas J. Miranda and Darlene Brezinski. 

Year Book: All copies will be bound with plastic spiral comb, 
beginning with the 1987 edition. 

Other Publications: The Infrared Book. Dictionary, and Pic- 
torial Standards Manual move steedily out of inventory. 

Color-Matching Aptitude Test Set: About 100 sets remain 
from the 400 (1978 cdition) which were produced in 1981. The 
"Correlation of Results" paper by the Birmingham Club in the 
August JCT was most welcome as it clarified test scores, as well 
as presenting a new interpretation of them. The papcr also 
helped to boost sales of the CAT. 

Membership attained a new level this year-7,000. Since the 
Year Book was published, 305 (182 Active, 114 Associate, 3 
Retired. 6 Educator) members have been added to the rolls. 
Societies with the greatest membership activity were: Mexico, 
New York, Los Angeles. Detroit. Piedmont. Cleveland, and 
Birmingham. 

This year's Paint Show is another record-breaker in net 
squarefeet. There will be 242 exhibitors in 57,850 nsf. In 1985. 
it was 247155.800. 

The Show continues to attract new exhibitors: 55 in 1985 and 
28this year. Forty-three exhibitors have been in the Show from 
25.49 years. Four are 50-year participants-Nuodex joining that 
class this year. 

Percy Pierce and his Program Committee have arranged a 
pa t  collection of papers and seminars under the theme- 
"Compliance and Quality-Recognizing the Opportunities." 

Thereputation of the AM&PS as an international event grows 
steadily and we expect a record attendance from overseas this 
year. 

TheFederation's third Spring Week (Pittsburgh. May 13-16) 
was another success. Attendance at the Seminar (Special Pur- 
pose Coatings) was 101. Thirty-one attended the Society Offi- 
mMeeting and 64 were present at the Board Meeting. 

i 
LW. 59, No. 744, January 1987 

FSCT Treasurer-Elect James E. Geiger 

The Federation and the Pacific Northwest Society will present 
Spring Week from April 28-May 2 at the Westin Hotel in 
Seattle. The Seminar--Coatings for Wood Substrates-is being 
arranged by Technical Advisor Roy Brown and Emil Iraola, of 
PNW. Registration forms will be published in the JCT. 

SACC 

The Symposium on Automotive Color Control in June was a 
great success with an attendance of 454 for that week-long 
event. The Federation was pleased to have co-sponsored SACC 
along with the Detroit Colour Council and the Manufacturers 
Council on Color and Appearance. 

The Federation exhibited at the NACE Show in Houston, 
March 1986. In 1987, we will exhibit at the SSPC meeting in 
January (New Orleans) and at the West Coast Societies Sympo- 
sium and Show in February (Monterey). 

A promotion piece outlining Federation-sponsored insurance 
programs for members will be available at the Federation exbib- 
it in the Paint Show. The first sign-up brochure to be mailed to 
members will be Hospital Cash. That will be followed in due 
course by the other three (Disability Income, Group Term Life 
Insurance, Accidental Death & Dismemberment). One point to 
keep in mind-an individual must be a member to participate on 
a continuing basis. When membership stops, so does eligibility. 

ASTM D- l 

In the spirit of friendship and cooperation, the Federation 
office hosted a meeting of ASTM D-l Executive Committee- 
for the first time--on October 1-2. We were pleased to have 
extended the hospitality of the Federation to that group. 

OfficerlStaff visits since April have been to Pacific North- 
west, Western New York, Joint St. Louis-Kansas City, and 
Birmingham. The Federation was also represented at the Joint 
Paint Industry Coordinating Commit!ee meeting in D.C. (May), 
the Canadian Paint and Coatings Assoc~ation meeting in Quebec 
City (September), and the XVIIIth Congress of FATIPEC in 
Venice, Italy (September). 



FSCT President William Mlrick (left) snd  President-Elect 
Carlos E. Dorris 

Federation committees have been very active this year. It was 
a pleasure for staff to have coordinated their activities, in coop- 
eration with the Chairpersons. 

Members of staff are: Sam Amicone. Audrey Boozer, Meryl 
Cohen, Rosemary Falvey, Victoria Graves, Tom Kocis, Dottie 
Kwiatkowski, Lorraine Ledford, Linda Madden. Mike McHale, 
Mary Sorbello, Patricia Viola, Kathy Wikiera, and Bob Ziegler. 
(Kate Ferko, Assistant to the Treasurer, retired on June 30). Mr. 
McHale joined staff in February and succeeded Ms. Ferko upon 
her retirement. Mr. Amicone came aboard in September as an 
Associate Editor of the JCT. 

I extend my sincere thanks and appreciation to them for their 
dedication and effective teamwork during the year. 

For the staff, sincere thanks to President Bill Mirick, the 
other Officers, Executive, and Board members, and Committee 
Chairpersons for their cooperative spirit and progressive activi- 
ties. It was a pleasure for us to have worked with them. 

FRANK J. BORRELLE, 
Executive Vice-President 

DIRECTOR OF FIELD SERVICES KOClS 

Corrosion-Committee met at headquarters office on May 9. 
Proposal was approved to sponsor a Survey of Accelerated Test 
Methods for Anti-Corrosive Coating Performance. This project, 
which would require Federation funding, has the potential for 
providing substantial meaningful data for industry and could be 
completed in a reasonably short time frame. 

To stimulate prospective authors to submit quality papers on 
corrosion-related topics for publication in JCT, Committee pro- 

,poses establishing a Federation cash award for best paper in this 
category. Developing plans for sponsoring presentation(s) on 
corrosion topics at Annual Meeting each year. 

Educational-Steering Committee met on June 24 at Eastern 
Michiean Universitv. Y~silanti. MI. Discussions focused on ., 2 ,  a 

approval of revised procedures for applications for FSCT schol- 
arship funding and development of a career promotion program 

to acquaint students with opportunities in the coatings industry. 
Committee members had the opportunity to tour the campus, 
chat with students and faculty, and generally become better 
acquainted with the school and its needs, and to better assess the 
effectiveness of Federation scholarship grants to EMU. While 
visiting the coatings laboratory. Committee had chance to 
"rap" with group of area high school chemistry teachers who 
were being instructed in some of the basics of coatings technol- 
ogy and learning what the industry has to offer qualified, techni- 
cally trained graduates. 

Environmental Conrrol--Committee met with Society Envi- 
ronmental Control Committee Chairmen in Louisville, Septem- 
ber 17, to discuss development of effective procedures for 
collecting information on environmental control and regulatory 
activities which impact on the coatings industry, for distribution 
to the membership in a timely fashion. Twelve Societies were 
represented. 

Attendees expressed some concern re extent of Federation 
involvement in environmentaliregulatory matters and possible 
duplication of NPCA efforts in this area, but were supportive of 
an information retrieval and distribution program. 

Discussions concluded that this activity may best be carried 
out by the Federation staff, rather than by member volunteers. 
because of the scope of the effort, which would include identify- 
ing and monitoring key issues at the federal, state, and local 
level, with a periodic overview and update, and maintaining 
close relationships with other organizations, on a continuing 
basis. This would include working closely with NPCA. 

Technical Advisory-Meeting of TAC with Society Technical 
Committee Chairmen was held Septembcr 23-24, in Louisville; 
representatives of 16 Societies attended. Focus of discussions 
was Society projects underway and planned, and suggestions for 
work that might be undertaken. 

Also included was discussion on how information contained 
in Society papers not accepted for publication in JCT could be 
accessed; it is felt that there is much valuable data contained in 
this body of work, which should be available to the member- 
ship, and that some mechanism should be developed to publish 
this in the Journal (perhaps as an expanded abstract). ?AC will 
undertake to determine how this can best be handled. 

A feature of the meeting was a tour of the nearby General 
Electric Co. Coatings and Materials Application Laboratories; 
attendees found much of interest re coatings applications for 
appliances, as well as some of the very sophisticated technical 
developments in use at the plant. These were further explored in 
a post-dinner presentation by the GE lab manager. 

Although attcndces wcrc unanimous in their support of the 
concept and value of the meeting, they cxpressed disappoint- 

Deryk Pawsey, Treasurer, (left) and Frank J. Borrelle, Execu- 
tive Vice-President 
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Soclety Representatives (left to right): Gary Van DeStreek 
(Detroit) and William Wentworth (Dallas) 

ment that more Societies wcrc not reprcsentcd, to share in the 
exchange of ideas. 

Program-All arrangements havc bccn complctcd for the 
1586 Annual Meeting technical program, and a full co~nplement 
of presentations wi l l  be offered on a variety of  coatings topics. 
An excellent lineup of spcakcrs wi l l  addrcss various aspccts of  
the theme. "Compliance and Quality: Recognizing the Oppor- 
tunities," from both the thcorctical and practical viewpoint. 

Program arrangements, meanwhilc, arc underway for the 
1987 AM. Committee has been sclcctcd and wi l l  hold organiza- 
tional meeting in conjunction with thc '86 event, to discuss 
development of  a theme and proposed topics for prcscntation 
next year in Dallas. 

Manufacturing-Committee-sponsored seminar at Annual 
Meeting will havc as its topic. "Productivc Alternatives for 
Improving Materials Control." Various concepts wi l l  cach be 
addressed from two pcrspcctivcs: in thcory, by an equipmcnt 
supplier; and in practice. by a currcnt user. 

Steering Committcc mcmbcrs and Socicty Mnnufacturing 
Committee Chairmcn wi l l  tour EngclhardiFrccport Kaolin min- 
ing facil~ties (outsidc Atlanta), in conjunction with the AM.  

Providing assistance to Morchousc Industries. in rccommcnd- 
ing candidates for "Goldcn lmpcllcr Award," prcscnted at 
Annual Meeting Manufacturing Scmlnar for distinguished 
achievement in coatings manufacturc, particularly in thc licld o f  
dispersion. 

Pursuing feasibility of  compiling articlcs on manufacturing 
topics, selected from industry pcriodic;~ls. and made available 
to those interested; publications hcing contacted to dctcrminc 
appropriate clcarancc considerations. 

SYMPOSIIJM ON AUTOMO.I.IVI: COI.OH CONTKOI. (SACC) 

Thisevent. held Junc 3-6 in Southlicld, MI ,  and hponsorcd by 
the Federation, in conjunction with thc Dctroit Colour Council 
and Manufacturers Council on Color and Appcarance. was dc- 
signed to acquaint participants with the ncw Socicty of  Auto- 
motive Engineers Rccommcndcd Practicc 51545 for dctermin- 
ingcolor match acccptahility of  automotive components. 

"11545" is the culmination of  work carricd out by an indua- 
try-wide committcc formcd by the Dctroit Colour Council; i t  
specifies the proccdurcs, instrumcnts, and documentary stan- 
dards to be uscd for color diffcrcnce mcasurclncnt of colorcd 
parts and materials supplicd for thc manufi~cturc of  highway 
vehicles. 

The Symposium combincd gcncral scssions and workshop\ 
with "hands-on" equipmcnt dcmonstrations. which offcrcd op- 
portunity for registrant, to mcasurc provided s;~mplcs and dctcr- 
mine correlation of the various instrulncnts. Pmgramming was 

specifically directed to coatings, soft trim (textiles), and plas- 
tics, with each addressed in separate, two-day overlapping seg- 
ments. 

Total attendance was 454, which included 401 regular regis- 
trants (coatings, 162; soft trim, 132; plastics, 107). 32 exhib- 
itors, and 21 program participants and guests. The turnout was 
above expectations, so SACC was financially more rewarding 
than projected. Surplus was shared: 75% for FSCT, 25% for 
Detroit Colour Council. The DCC portion recognizes their work 
in developing the Recommended Practice and the concept of  the 
Symposium; Federation shares for its handling o f  the planning, 
promotion, registration, and on-site meeting needs, as well as 
for providing seed money to cover advance expenses. 

Interest was high throughout, and the event was extremely 
well received by those participating. 

Continue assisting Advisory Board i n  development o f  book- 
lets for new Series on Coatings Technology . . . . . Annual 
update of  "Talks Available to Constituent Societies'' was com- 
pleted and distributed; listing for 1986-87 meeting season con- 
tains record number of  93 presentations . . . . . Staff support 
being provided for publicity, registering, and on-site arrange- 
ments for the Professional Development Committee-sponsored 
regional seminars on Statistical Process Control, to be held in 
March . . . . . Staff support also provided for activities o f  
Memorial, Roan, AP&CJ, and M M A  Awards Committees 
. . . . . Attended Golden Gate Society manufacturing seminar 
on VOC DemonstrationIDeterm~nation, and liaison meetings 
with forest products industry representatives. 

THOMAS A. KOCIS, 
Director of'Field Services 

TECHNICAL ADVISOR BROWN 

SEMINAR 
"COATINGS FOR WOOD SURSTRATES" 

SEATTLE. WA. M A Y  1-2. 1987 

The fifth Annual Technical Scminar wi l l  bc held in Seattle 
in cooperation with the Pacific Northwest Society. Since the 
Northwest is "wood country," our subject w i l l  be, "Coorings 
for Wood Suhstrtrte.~." We plan to explore the problems in- 
volved in coating all types of wood and wood products. 

Wood has been. and continues to bc, a popular choice of  both 
builder and homeowner. Combining the unique properties o f  
durability, utility. and bcauty, plus the fact that i t  is a renewable 
resource, makes wood a premier building material. The suppli- 
ers of  the various solid woods and wood products such as 

Board Members-at-Large (from left): Richard M. Hille and 
John A. Lanning 
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hardboard, plywood, etc., are interested in this seminar and will 
furnish several of the speakers. 

Problems encountered in stalning and painting the following 
wood substrates and the correct coatlng systems to use will be 
discussed: Redwood, Cedar, Plywood, Hardboard, and other 
sol~d wood substrates. Other presentations will deal with coat- 
ing wood furniture, painting preservative-treated woods, mil- 
dew growth on painted wood surfaces, and coatlngs research at 
the Forest Products Laboratory (U.S. Dept. of Agriculture). 
Several "Open Forum" sessions w~l l  permit attendees to obtain 
answers to their specific problems. 

This program is well into its third year of successful oper- 
ation. Several new Federal agency laboratories have joined the 
program. Some different tests have been added as well as differ- 
ent coatings for testing. Test results from various laboratories 
indicate that many labs still have considerable difficulty in 
conducting certain ASTM test methods. The ability of many 
labs to achieve reproducible test results on the same coating is 
not good. Tests which require the determination of Water Con- 
tent and VOC have caused many problems, as have those tests 
which require the preparation of panels from wet samples, such 
as Gloss, Abrasion Resistance, etc. 

With many State EPA agencies adopting regulations which 
will require the control of volatile organic content (VOC) in 
coatings, it now becomes essential that all paint manufacturing 
company laboratories be able to determine VOC in their prod- 
ucts by analysis. The Federation program offers an excellent 
way to determine how well your lab can perform the ASTM Test 
Method D-3960 in comparison with many other laboratories 
throughout the United States. ASTM has just recently agreed to 
distribute the Federation 1986-87 Test Brochure to ASTM D-l 
(Paint) Committee members. 

This is an important program and all Technical Directors 
should seriously consider enrolling their laboratories. Bro- 
chures which describe the program may be obtained from Feder- 
ation Headquarters. 

From left: Cleveland Soclety Past-Presldent Robert Thomas; 
CDiC Representatlve Lloyd Relndl; and Chicago Representa- 

tive John Vandeberg 

Plans of the joint committee call for discussion of technical 
problems encountered in the staining and coating of wood and 
wood products. It is the objective of the group to educate each 
other in the products of the two industries and to recommend 
solutions to the problems that exist. We also hope to guide the, 
Forest Products Laboratory (USDA) in conducting more effec-. 
tive research in the painting and staining of wood substrates. , 

The cooperative effort of several Society Technical Commit-, 
tees in exposing paint panels to determine mildew growth isl 
essentially finished. Exposure panels have deteriorated to the/ 
point where it is not possible to compare mildew growth. Thei 
poor exterior durability of the experimental paints made from an! 
emulsion polymer to which penta chlorophenol had been chemi-I 
cally attached, was not too unexpected. This represented a/ 
"first shot" at manufacturing such a polymer and indicates the' 
need for additional research. The research work was important,/ 
however, in that several Societies reported less mildew growth! 
on the "active polymer" paints than on the "control," and in! 
some cases, less than on commercial mildew-resistant paints. 
These results occurred after about 21% years of exposure of the! 
panels. 

The Southern Society Technical Committee is continuing the! 
research by attempting to manufacture a stable emulsion poly-l 
mer from the original acrylate monomer to which PCP had been! 
chemically combined. Once this has been successfully accom-1 
plished, we again hope to make experimental paints and expose! 
panels throughout the country. 

Plans for the formation of a joint committee with the wood 
industry are progressing well. A meeting of Federation repre- 
sentatives with members of the wood industry was held at the 
Headquarters of the National Forest Products Assn. in Washing- 
ton, D.C. in August. The first formal meeting of the jo~nt 
committee is scheduled for the Spring of 1987 in Madison, W1 
where the Forest Products Laboratory is located. 

I have been involved in the meetings and activities of the: 
following Federation committees: Technical Advisory, Educa- 
tion, Manufacturing, Professional Development, Corrosion,, 
and Environmental. The work of these groups continues to be of 
considerable value to the paint and coatings industry. 

ROYAL A. BROWN, 
Technical Advisor' 

By-Laws 

Immediate Past-President Joseph A. Bauer (left) and Montreal 
Soclety Representative Horace Phllipp 

ADOPTED 
The following amendment to Standrng Rule Artrcle SRVIII B.  

was approved. 
WHEREAS the current Standlng Rules do not speclfy the 

procedure for approval of awards to be presented at the Annual 
Meetlng, he it 
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RESOLVED that Standing Rule Article SRVIll B . ,  duties of 
Federation Committees, be amended by adding the following 
statement under the section titled ANNUAL MEETING 
AWARDS: 

"All proposals for awards shall be submitted to the Feder- 
ation Executive Committee for approval." 

Review of Actions 
Of Executive Committee 

One of the duties of the Board of Directors is to approve or 
disupprove the actions ofthe Executive Committee. 

The ~c t ions  of the Executive Committee are presented in three 
secfions in this report: May 16,  1986; September 4 ,  1986: and 
Notsonher 3 ,  1986. 

MAY 16. 1986 

That the registration fees for Spring Week 1987 be $ 1  10 for 
members (dinner-dance included) and $125 for non-members 
Ino dinner-dance). 

That four initial steps be taken toward the Board of Directors 
charge that staff coordinate the dissemination of information 
and developments re coatings industry cnvironmental and haz- 
ardous waste matters. 

The! were approved by the Board. 

That the duties of the Educational and Professional Develop- 
ment Committees be revised, as agreed upon by the Chairmen. 

That Federation participation in the joint FSCTlNational For- 
est Products Association Committee remain, for the present, 
under the aegis of the Technical Advisory Committee. 

That the four annual Statements of Policy regarding: Techni- 
cal Editor of the JCT; First Quarter 1987 Budget; Reimburse- 
ment of transportation expenses; and Payment of travel ex- 
penses be approved. 

That, in view of the unanticipated travel expenses, the South- 
em Society reconsider the provisions of the Alfred Hendry 
Award and report back to the Executive and Planning Commit- 
ttes. 

That the price of the new Series on Coatings Technology be 
54.00 each for quantity purchases by Societies and educational 
institutions. 

That M/M Carlos Dorris and MIM Frank Borrelle represent 
UxFederation at meetings in England, June 1987. 

Bard Members (lefl to right): John Folkerts (St. Louis); 
Berger Justen (Southern); and Kurt F. Weitz (Toronto) 

Representing the Pittsburgh Soclety was Raymond Uhiig; 
representing Rocky Mountain was James  E. Peterson 

That the advertising rates for the Paint Show Program Book 
and the Federation Year Book be increased by 10% for 1987. 

That a proposal for use of the new Series Units for a commer- 
cial computer training program be respectfully denied. 

They were approved by the Board. 

The Executive Committee met in special session on this day to 
review the environmental issues which have been discussed and acted 
upon at previous Board and Executive Committee meetings. 

The following resolution was adopted unanimously by the Ex- 
ecutive and presented to the Board by Executive member Saul 
Spindel: 

"WHEREAS the resolution regarding the establishment of staff 
support for issues relating to the environmental is too open ended, 
and 

"WHEREAS in order for the Federation of Societies for Coat- 
ings Technology to provide adequate staff support for environmen- 
tal issues, it would require a major modification in staffing pat- 
terns, responsibilities, and budget, and 

"WHEREAS the National Paint and Coatings Association pres- 
ently expends a budget in excess of 2.5 million dollars and em- 
ploys about 25 persons, both professional staff and support staff 
dedicated to address environmental and related issues, therefore 

"BE IT RESOLVED that the motion passed by the Board of 
Directors in May 1986 relating to staff support for environmental 
issues be rescinded and, that the Federation membership, both 
through its staff office and its Societies, be urged to do the 
following: 

"(I) Stimulate Society Environmental Committees to a signifi- 
cant level of increased activity. 

"(2) Establish liaison with NPCA Environmental and related 
committees on a Society basis. 

"(3) Develop increased committee participation on the Feder- 
ation Environmental Control Committee and also improved com- 
munication among Federation members through establishment of 
an Environmental Update Newsletter to be issued from Federation 
Headquarters to Societies regarding the state of current affairs as 
they pertain to legislative and regulatory issues, and that adequate 
funding be provided." 

Considerable discussion followed, involving several members of 
the Board, and Mr. Minucciani, who spoke for the Federation's 
Environmental Control Committee. The general reaction to the 
resolution was favorable and it was approved by the Board. 
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Board Meetlng gues t s  (from left): Past-President A. Clarke 
Boyce; Program Committee Chairman Percy Pierce; Pitts- 
burgh Society member Don Boyd; FSCT Technical Advisor 

Royal A. Brown; Past-President Neil S. Estrada 

Elections 
The following slate of candidates for Federation Office 

(1986-87) was presented by the Nominating Committee (Chair- 
man Joseph A. Bauer) at the Spring 1986 meeting. 

President-Elect: Deryk R. Pawsey, of Pacific Northwest So- 
ciety (Rohm and Haas Canada, Inc.). One-year term. He is 
currently Treasurer. 

Treasurer: James E. Geiger, of Southern Society (Sun Coat- 
ings, Inc.). One-year term. 

Executive Committee: Kurt F. Weitz, of Toronto Society 
(Indusmin, Div. of Falconbridge). Three-year term. 

Board of Directors (Members-at-Large): Ronald R. Brown, 
of Southern Society (Unocal Chemicals Div.); Lloyd Haanstra, 
of Los Angeles Society (Guardsman Chemicals). Two-year 
terms each. 

Board of Directors (Past-President Member): Terryl F. John- 
son, of Kansas City Society (Cook Paint & Varnish Co.). Two- 
year term. 

The slate, as presented by the Nominating Committee, was 
elected by unanimous vote. 

Coatings Industry 
Education Fund 

The objectives of the CIEF, as reported in the 1986 Year 
Book, remain those of the defunct PRI and as such are mislead- 
ing. The Stockholders will be asked to change the CIEF objec- 
tives in the manner discussed at the Spring Board meeting. The 
proposed new objectives are as follows: ( I )  To advance the 
knowledge and application of the technology of coatings and (2) 
10 aid in the dissemination of the results of such activities 
through scientific publications and lectures. 

The current policy of nominating (by the Federation Presi- 
dent, a procedure that should be made official-By-Laws Com- 
mittee note) the incoming Federation Treasurer and the Chair- 
men of the Planning, Education, Technical Advisory and 
Professional Advisory Committees should be formalized by 
action of the Stockholders and the CIEF By-Laws so modified. 

Serving as a CIEF Trustee should be specified as a duty of th 
Treasurer and the Chairmen of the three committees. The B,- 
Laws Committee is requested to prepare necessary changes in 
the Federation and CIEF By-Laws. 

A matching grant of up to $1,000 has been made to thc 
Pittsburgh Society for partial funding of its grant program to 
local schools, colleges and universities. This program may beoi 
interest to other Societies, especially if the initial analysis ofthe 
Professional Development Committee Survey is confirmed tha 
88% of respondents thought "supporting cooperative programs' 
projects with local universities" to be a useful approach. 

The CIEF Trustees will he asked to consider using CIEF 
funds for grants to schools with coatings curricula to provide 
needed equipment. The position of the CIEF with respect to 
possible conflict with Professional Development and Education- 
al Committees' activities will need to be considered. FU~UR 
funding of CIEF is a matter of concern, as the refunding of the 
Roon Fund in 1989 will in all probability result in lower interen 
income. 

Finally, the definition of future continuing activities of the 
CIEF remains an urgent priority. 

NEIL. ESTRADA. 
President 

Mr. Boyd, Chairman of the Educational Committee of tht 
Pittsburgh Society, addressed the Board and outlined the Soci- 
ety's scholarship program to students in the smaller colleges 
and universities in the Pittsburgh area. The average size ofeach 
grant would be $300-$400. 

After the recess of the Board meeting, the Board (the Stock. 
holders of CIEF) elected the following Trustersfor the coming 
year: Neil S.  Estrada, FSCT Past-President and Chairman oi 
the Investment Committee; Joseph A. Vasta, Chairman ofthr 
Educational Cornmittre; James E. Geiger, incoming FSC7 
Treasurer; George R.  Pilchcjr, Chairman of the Profe.s,sionol 
Development Committec; trnd Jan A. Grodiinski. chair ma^^ of 
the Technical Advisory Committee, 

During the Stockhollers meeting, the revised objecti~,es for 
CIEF were proposed bv Mr. Estrada. They arr similar to thc 
former PRI objectives, hut with certain words deleted ( 1: 

( I )  To advance the knowledge trnd appliccrtion o f tke  (chemi- 
cal, physical, and mathemcrticol sciences rrlating to the) tech. 
nology of coatings (by .sul>porting rrseorch at colleges and 
univer.sities through the granting o?/',fellow,ships). 

( 2 )  To aid in the dissemincrtiun ofthe re.su1t.s of such (research 
and education) activities ( to  tho public) through s(.ientfjic pubh 
cations and lectures. 

The new objectivo.~ were crpprovc'd 1,). the Stockholders, sub. 
ject to the approval also o f  CIEF logal c~ounsol. 

- - - - -  

Later in the day, the Tru.stc~e.s rlected Mr. Estrada, Presidenr: 
Mr. Vastcr, Vicr-Pre,sident; and Mr. Geiger. Trerr.surer, for 
1986-87. 

New Business 

CORROSION COMMITTEE SURVEY ] 
The incoming Corrosion Committee Chairman. Jay Austin. 

discussed the proposcd Committec "Survey of Accelerated Test 
Methods for Anticorrosivc Coating Performance" to be con. 
ducted by the Steel Structures Painting Council. The finding 
will be presented at the I987 Annual Meeting in Dallas, and 
also made available in suitable form for publication in the JCT. 
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After responding to several questions from members and 
guests, Mr. Austin requested approval of the survey at the cost 
of $15,674. 

(The Board referred the request to the Executive Committee 
for decision) 

EDUCATIONAL COMMITTEE VIDEO TAPE 
Joseph A. Vasta, Chairman of the Educational Committee, 

reviewed his committee's plans to produce a 15-minute video 
tape to promote careers in the coatings industry. He requested 
funding of $21,000-25,000 to produce the tape and $1,500 to 
write the script. 

(The Board referred the request to the Executive Committee 
for decision) 

FEDERATION HONORARY MEMBERSHIP 
FOR LEWIS LARSON 

Lewis P. Larson, of the CDlC Society, a 50-year member of 
the Federation and former member of the Board of Directors, 
was proposed by the Society for Federation Honorary Mem- 
bership. As specified in Standing Rules 11, the Secretaries of 
each Society and the Board of Directors were advised of the 
nomination. 

The Board elected Mr. Larson a Federation Honorary 
Member. 

TRANSPORTATION EXPENSES 
Board Member William A. Wentworth requested that the 

Federation reimburse transportation expenses of Board mem- 
bers to the Board meeting held during the Annual Meeting. 
(Federation policy provides for reimbursement of transportation 
expenses to the Spring Meeting only). 

(The Board referred this mutter to the Executive Committee 
for decision.) 

Committee Reports 

CORROSION 
The spring meeting of this committee was held in May at 

Federation headquarters with almost the entire membership at- 
tending. 

Complete interest was reaffirmed in pursuing the projects 
previously discussed, and to concentrate on the major one, 
which consisted of soliciting bids to establish a "Survey of 
Accelerated Test Methods for Anti-Corrosive Performance of 
Coatings on Steel." As a result of this committee decision, 
several responsible organizations prominent in the field of cor- 
msion protection and corrosion research were contacted with 
quests to submit bids, timetables of accomplishing stated 
objectives, and a reasonably detailed plan of accomplishment. 
All respondents, save one, replied in detail at the requested 
time, and all responses were transmitted by the Chairman to 
each member of the committee for study. Each member was also 
askedtoprovide a positive recommendation as to which bid was 
to be accepted and why. The answers were collated by the 
Chairman for submission to the President of the Federation and 
subsequent resolution by the Executive Committee and Board. 

: Since a requirement of the bid proposal was a detailed presen- 
. tation on the findings at the 1987 Annual Meeting in Dallas, 

arrangements have been made with the Program Chairman to 
I 

provide for a significant time slot at that meeting for a major 
presentation by the Corrosion Committee. 

Prior to this meeting, a proposal is going forth to the Presi- 
dent of the Federation to set in motion a mechanism whereby 
papers in the JOURNAL OF COATINGS TECHNOLOGY, addressing 
themselves admirably to matters in the field of corrosion, can 
receive recognition, and a cash award, which would be estab- 
lished on a permanent basis by the Federation, and administered 
by the Corrosion Committee. 

Good contacts have been maintained with the Steel Structures 
Painting Council, the National Association of Corrosion Engi- 
neers, and the lnternational Standards Organization. 

ALEXANDER A. CHASAN, 
Chairman 

EDUCATIONAL 
Requests for scholarships were approved and the following 

educational institutions received the following for '86-'87 fiscal 
period: 

. . . . . . . . . . . . . . . .  North Dakota State University. $6000 
. . . . . . . . . . . . . . . . . . . . . . . .  Kent State University $3000 

University of Detroit.. . . . . . . . . . . . . . . . . . . . . . . .  $4000 
Eastern Michigan State. . . . . . . . . . . . . . . . . . . . . . .  $6000 
University of Southern Mississippi . . . . . . . . . . . . .  $6000 

. . . . . . . . . . . . . . . . . .  University of Missouri-Rolla $6000 
This committee has developed a new scholarship request 

form. The purpose is to gather accurate and detailed information 
to improve our basis of approval and to provide "tracking" data 
on the effectiveness of the scholarships in meeting the desired 
objectives of this valuable Federation activity. 

The forms are available to any institution meeting our qualifi- 
cation standards. Direct mailings to those organizations who 
have participated in this program are in progress. 

We plan to continue our visitations to those academic institu- 
tions, who are participants in our scholarships program, in 
conjunction with scheduled committee meetings. In this man- 
ner, we accomplish economically two important activities. Dur- 
ing the past year, we visited Eastern Michigan University with 
John Gordon as campus host. It was a great learning experience 
for the committee, and convinced us that these visits are worth- 
while for the knowledge gained in understanding the academic 
problems, as well as the opportunity to express the concerns and 
needs of the Federation. 

The annual meeting of the FSCT Educational Steering Com- 
mitteelSociety Educational Committee Chairpersons was held in 
Atlanta, on April 22, 1986. Reports by the Society Chairpersons 
were well done and informative, as many excellent ideas and 
concepts were shared. The Societies individually have accom- 

Society Representatives Donald Montgomery (Houston) and 
Barry Adler (Golden Gate) 
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From left: Representatives Carl W. Fuller (Phlladelphla) and 
James N. Albrlght (Pledmont) 

plished much in promoting coatings technology education in 
their regions. Published reports of each Societies' educational 
activities were distributed to meeting participants to take back 
with them to their respective Societies. 

The need for an updated videotape and/or slides on "Career 
Opportunities in the Coating Industry" is pressing. 

My office has received phone calls from many job recruiters 
looking for coating technologists. Frankly, I informed them that 
the "manpower well" is going dry for a number of reasons. It 
is vital to this Federation, and for the health of the coatings 
industry, to get the message out to the high school juniors and 
science teachers that there are many career opportunities in our 
industry. It is a vital and growing industry (based on earned 
dollars). Therefore, our committee has actively met with and 
discussed with various video makers the cost of services to 
make a video and/or slide presentation. We have located a full 
service company who can accomplish this task for a reasonable 
sum of money. The company, Angeli Film & Videotape, Inc., 
in Delaware, has made many documentary and training tapes. 
and has filmed for CNN news and PBS. 

Rough initial cost will he $21-25,000 for a 15-minute tape. 
The precise cost will be obtained when the script is developed. 
The script cost will be approximately $1,500. When approval is 
given, a third of the total cost will be required, and the balance 
will be paid in a step-wise manner. We are requesting funding 
for the full estimated amount at this time. 

JOSEPH A. VASTA, 
Chairmcin 

ENVIRONMENTAL CONTROL 
Since May 1986, this Committee has published in either the 

JOURNAL OF COATINGS TECHNOLOGY or the Americon Paint 
Journal (or both), the following information: Coping With Gov- 
ernment Regulations; Revision of the Stayed Provisions of the 
Premanufacturing Notice Rule Under Section 5 of T.S.C.A.; 
EPA Says Certain Glycol Ethers Pose Unreasonable Risk to 
Health; and New T.S.C.A. Chemical Inventory Published. 

At its May 16 meeting, the Federation Board of Directors 
approved a Golden GateILos Angeles recommendation that the 
Federation direct either a new or current staff member to coordi- 
nate dissemination of information and developments in environ- 

,mental matters to the Societies and to the Federation member- 
ship. Such a collection, filtration, and distribution from a 
variety of sources is, as you well know, a formidable task. 

In the July 1986 issue of the JCT, Executive Vice-President 
Frank Borrelle stressed the need for Societies to form a network 
which would summarize the key issues and up-to-date develop- 
ments (at the local, state and Federal level) and which could be 
forwarded to a central source-the Federation office. The mate- 

rial would be screened by the Federation's Environmental Con-! 
trol Committee and released to Society committees by mail and 
to the membership in the JCT. Two Societies responded with 
letters of support. 

The Federation sponsored the first meeting of the Environ- 
mental Control Committee with Society Chairmen on Septem- 
ber 17, in Louisville. Unfortunately, this writer could not attend 
due to serious injury at work. 

The Louisville meeting was successfully chaired by Bob' 
Minucciani (Golden Gate), a member of the Federation Com- 
mittee. Twelve of the 26 Societies were represented: Baltimore, 
C-D-I-C, Cleveland, Golden Gate, Houston, Kansas City, Los 
Angeles, New England, Northwestern, Pacific Northwest, 
Philadelphia, and Western New York. Federation President- 
Elect Carlos Dorris attended as did staff representatives Bob 
Ziegler and Tom Kocis, along with Technical Advisor Roy 
Brown. Also attending (at my invitation) were the NPCA's Ray 
Connor and Chuck Reitter, Editor of the APJ. 

The initial discussions were primarily philosophical, with the 
various representatives commenting on the problems of dealing 
with the many regulatory requirements. While there was some 
concern about duplicating NPCA efforts, attendees were sup- 
portive of the proposal for the Fcderation to collect and distrib- 
ute information on environmental/regulatory developments. 
The New York Society, however, wrote a letter (read at the 
meeting) which expressed reservations of its Board of Direc- 
tors, and urged that any action in this area be undertaken in 
conjunction with the NPCA. 

Subsequent discussions focused on accessing and distributing 
information. Accessing information would include: liaison with 
other groups (NPCA, Air Pollution Control Association, CMA); 
subscription to data retrieval service, as well as governmental 
publications; attending regulatory hearings; and input from 
networking volunteers. 

To assure the information is distributed to FSCT members 
who have a "need to know," it was suggested that each Society 
be responsible for compiling an "active" mailing list of two 
people at each company represented in their membership. These 
people would be initial recipients of important notifications 
(such as alert bulletins or letters, perhaps electronic messages). 
This could be followed by publication in a "newsletter" andlor 
in JCT for distribution to a wider audience. 

This possible activity is perceived as being one which can 
only be carried out successfully if it is a staff function, rather 
than one which depends upon volunteer efforts. It would include 
identifying and monitoring key issues at the Federal, state, and 
local level, with periodic overview and update on those issues, 
and maintaining an ongoing and close relationship with other 
organizations to keep abreast of developments. 

As I am surc you already know, there arc no easy answers to 
the problem at hand. I would, however, suggest that the key to 
success in this arena is the total commitmcnt and cooperation by 
our membership. You have my support for any direction the 
Board of Directors chooscs to pursue. 

JOYCE SPECHT-ST. CLAIR, 
Chairperson 

INTER-SOCIETY COLOR COUNCIL 
(ISCC) 

The Inter-Society Color Council (ISCC) is an organization of 
societies and individuals who work to propagate understanding 
of color. 

The ISCC was founded in 1931 to advance knowledge of 
color as it relates to art, science, and industry. Each of these 
fields enriches the other, furthering the general objective of 
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color education. Membership is o f  two classes. Delegates are 
appointed to represent ISCC member-bodies. The latter are 
organizations basically involved with an, architec~ure, ceram- 
ics, chemistry, dentistry. fashion. gems. illumination. pigment 
manufacture. photography, postage stamps. and other fields. 
There is a larger and growing number o f  individual members. 

The Council is governed by a nine-member Board o f  Direc- 
tors under a Constitution and By-Laws. The ofliccrs are Presi- 
dent. President-Elect. Sccretary. Trcasurcr. and Past-President. 
A newsletter is puhlished six times a year. 

The main objectivcs o f  ISCC are carried out hy the project 
committees, working on thcir assigned tasks. Topics prcscntly 
undcr study include artists' matcrials, color o f  l iving tissue. 
image technology. indices o f  metamerism. strength o f  color- 
ants. color differences. human response to color. and education. 

ISCC meets annually in the sprins for committee reprts, 
seminars on special topics. workshops. and lectures. Awards 
may hc given to those who have made outstanding contributions 
l o  color. In addition to the annual nicctingh. special topics may 
be discussed at three-day confercnccs at Colonial Willianishurg. 
Va. Suhjects dealt with in recent ycars include optimum color 
reproduction, color and lighting, self-luminous displays. color 
past and present. and the restorcmtion and preservation of art. 

In 1976. the Council joined with the Colour Group o f  Great 
Britain and the Canadian Society for Color and later with the 
Color Science Society o f  Japan to endorse the journal. COLOR 
Resrorch cmd Appli i~~rion puhlishcd hy John W~ lcy  Rr Son. Inc. 
Issued himonthly. it provides wide coverage of the field in its 
articles. industrial notcs, hcwk reviews. and other features. 
Members of ISCC and its meniher-bndies may suhrcr ik at a 
substantial c(>ht reduction froni it\ repular price. 

During the past year the ISCC lost several giants in the 
development o f  the Sciencc o f  Color: 

Domthy Nickerson. She wa5 the lirst mcmhcr o f  the ISCC 
and following that, gave 64 year?, o f  intcnsc interest and dcdica- 
tion to the licld of Color. The ISCC Service Award ha\ hecn 
renamed in her honor. 

Franc Grum. Director o f  thc Munscll Color Science Lab at 
R.I.T. He was the recipient o f  the I085 Godlove Award. 

Gunter Wyszccki, an international figure i n  the field o f  color. 
He was President o f  the C.I.E. and 1)mrcctor o f  the National 
Research Council o f  Canada. which hc helped found. 

Other collcapues and world class citizens loht to thc color 
community were: Sylvester Gu~h. Past Presidcnt of C.l.t:.: 
Robert Hohan, Past Dircctor o f  ISCC; Charles Jerome. Pa\t 
Presidcnt of ISCC; and Yale Foreman. Puhlicalion Conimittcc 
member. 

The Macheth Award is awarded every two ycars for contrihu- 
lions to the field o f  color madc. prefcrahly, in the last ten years. 
This year's award was prcscnted to Max Saltzman. an Honorary 
Member o f  the Council. for his important contrihulion to the 
field of color scicncc and as co-author o f  "Principle\ of Color 
Technology ." 

The Nickerson Service Award was presented to (3eorge Gard- 
ner. an Honorary Mcmhcr and 4.5-year veteran, for his service 
as Assistant Sccretary from 19.52-1970. unoflicial Program 
Chairman for many ycars. and a\ a 1)ircctor from 1970-1972. 

Ruth Johnston-Feller. long time mcmhcr of thc ISCC and the 
FSCT. presented the 1985 Joseph I .  Mattiello Memorial Lccture 
at the FSCT Annual Meeting in Octohcr. 1985. Thc leclure 
focured on Mrs. Johnston-Feller's recent work on the cvnlu;~lion 
and quantification of colorant fading. /Ser May 19x6 J('1-- 
Ed.] 

We thank all the participants of the 1985 SCAl Conference 
for hubmitring thcir paper5 for publication in the JCT. 

J.\CQI:EI.INF. K. WI.I.KFR. 
FSCT-ISCC Liaison 

Board members Include (left to right): Jan P. Van Zelm (Los 
Angeles) and Norman Hon (Kansas City) 

The Manufacturing Committee wi l l  host a seminar at the 1986 
Annual Meeting. "Productive Alternatives for Improving Matc- 
rials Control" wi l l  feature ten speakers. During the program. 
Morehouse Industries wi l l  present the Golden Impeller Award 
to an outstanding coatings manufacturing professional. rccom- 
mended bv the committcc. 

Having reccived Executive Committee approval. the commit- 
tee isstudying thc feasibility ofestahlishing a periodical re-print . - . . 

subscription service, to creite the lirst ~ingular coatings manu- 
facturing educational rcfercnce source. Thur far, we have estnh- 
liahed that the major periodicals serving the coating\ industry 
are receptive to providing selected articlc re-prints at modeu 
cost. to be distributed to suhhcrihing Society nicmhcn. The 
Manufacturing Committcc now intends to c\tahli.;h the level of 
intcrcst among manufacturing members. and to cstahlish hud- 
gctary parameters. 

The Manufacturing Committee wi l l  continue to pursue pro- 
ject\ and communication mcchanisms to serve the need\ of the 
manufacturing profe\sionals within the FSCT. The committee's 
commitment to this objective has k e n  confirmed. with its entire 
membership having pledged to continue servicc into the coming 
vcar. This continuitv and enthusiasm counlcd with the outstand- 
ing support and assistance alwayh afforded by the FSCT Staff. 
ahsurcs the Manufactur~np Conimittcc continued productivity. 

MEMBERSHIP SERVICES 

With thc beginning o f  another academic year. it is sad to see 
the lack o f  positive response from univcrsitics who were re- 
quested to furnish registration lihts o f  their coatings courses. 
Ncedlcss to say. thee arc the areas for further membcrship 
prospects and continued efforts wi l l  be exerted with help from 
thc ncarcst Society Membership Chairmen. 

The appearance o f  an increasing number o f  combination dues1 
ques~monnairc statements from Societies is a step in the right 
direction for gctting feed-hack from menikrs with regard\ to 
thcir mntcrests and organizational long-range planning. Such 
information could be o f  future value trr this conimitlec. 

Limitcd (7) interchange o f  newsletters hy Socictie\ should be 
broadened to supplement the Guidebooks o f  Sympo\ia. elc., 
and Talks Available lists currently hcing circulated. 

The involvement and dedication of Itwal Society Mcmbcrship 
Chairmen (where losws in niemhership c>ccurrcd) wi l l  he necd- 
ed to turn around inlo gains. This committcc is offering its 
assistance to help where necessary to ensure success. 
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The Chairman extends his appreciation to the Executive Vice- 
Resident and Staff for their prompt and kind cooperation to all 
requests. 

HORACE S. PHILIW. 
Chairman 

PROFESSIONAL DEVELOPMENT 
At the end of our second year o f  existence (first full year), 1 

am happy to report that our potential has been converted to 
actual results. We have conducted one o f  the most successful 
surveys o f  memhership i n  memory. and have organized and 
scheduled our first short course on Statistical Process Control. 

Membership Survey: We obtained a 55% response to our 
survey. an outstanding result i n  an era when 5-1070 is consid- 
ered acceptable. This told us that our membership is interested 
in what we're doing, and are will ing to support our efforts. A 
simplistic profile o f  the results is: 

( I )  Our membership is predominantly i n  the "Active" classi- 
fication, is employed in technical activities, supervises orhers. 
is over 40 years old. and has over 15 years' experience. 

(2) The education level is predominantly B.S.. with addition- 
al training in coatings and management. Our membership de- 
sires additional short courses in New Developments in our 
industry, and training in hasic and applied coatings technology. 
A local or regional location is strongly preferred for such activi- 
ties. 

(3) Our membership is predominantly employed by manufac- 
turers o f  coatings. with over $10 million i n  sales in the national 
or international arena. 

(4) Overwhelniing support was indicated for joint university- 
local Society cmiperative programs. 

Shorr Course on .Srcrtistit.cil Process Cc>ntrol: Alter an exten- 
sive search and screening process. we have chosen Dr. Peter J .  
Hunt. o f  Productivity Management Consultants. to teach this. 
our first short course. The opening sessions wi l l  take place 
during March 1987. in four locations: Atlanta. Philadelphia, 
Chicago, and Los Angeles. Future sessions wi l l  he planned, 
based on Ihe degree o f  success at these initial sessions. 

Each session wi l l  be two days in length. wi l l  cost $150 (non- 
members ((r $225). and is designed to introduce our member- 
ship to the conccp o f  SPC and give them enough depth so that 
they can judge the value of such a program for their own 
companies. Attendance wi l l  he limited to 50 per session. 

Future: I have elected to retire from the committee at the 
conclusion o f  my term in 1986. In the future. the reins wi l l  he in 
the capable hands of George Pilcher who I am confident wi l l  
continuc our tradition o f  ftrusing on key professional develop- 
ment issues and taking considered action to implement pro- 
grams. The committee is madc up o f  committed. candid, and 

S. John Mitchell (left) represented Blrmlngham Soclety; 
Joseph Giusto represented Baltimore 

hard-working members. You can look forward to more contri- 
butions from them in  the future. 

F. Louis Fr.oyo. 
Chairman 

Using an overhead projector. Mr. Floyd showvd several bar 
graphs illustraring the poinrs made in his report ahour the 
membership survey. Somp of rhe projles reported were: Mem- 
bership Clossificarion, Job Function. Job Function vs Age. 
Highest Degree Earned. Education vs Age. Educational h v e l .  
Continuing Education. Management Training. Age, and Years 
in Coarings Indrisr~. All o f  the graphs u'ill he included in the 
summary report which will he published in the JCT. 

PROGRAM 
A meeting o f  the 1986 Annual Meeting Program Committee 

was held on Novemher 22, 1985. The theme for the Annual 
Meeting. "Compliance and Quality: Recognizing the Opportu- 
nities," was developed along with plans for program subject 
matter to support the theme. 

Through the efforts o f  the Program Committee. the ahle 
suppon of Tom Kccis. and the cooperation of the Roon and 
Manufacturing Committees. the preliminary program for the 
Annual Meeting was published i n  the Septemher JCT. 

There wi l l  he 36 scientific and technical presentations includ- 
ing the Mattiello Lecture. Four Roon Awards papers are in the 
program. The Golden Gate. Detroit and Chicago Societies are 
presenting p a p n .  Three overseas papers presented on hehalf of 
FATIPEC. OCCA. and SLF are noteworthy contribution.; to the 
program. 

The scientific and technical parts o f  the program fit well into 
our annual meeting theme. The following symposia and semi- 
nars make up the program: Water-Based Coatings Symposium, 
Scientific Symposium. Powder Coatings Syniposium. Manulac- 
turing Committee Seminar on Productive Alternatives for lm- 
provlng Materials Control, Color Symposium. Solvent-Bawd 
Coatings Symposium. Pigments and Dispersion. Approaches to 
Quality. and Mattiello Lecture. 

Each o f  these session.; offers presentations o f  interest to our 
memhenhip and cover current developments and issues in their 
respective areas. The powder coatings symposium whlch is new 
this year offers our niemhership an opportunity for an overview 
of  one o f  the fastest growing market areas in the field o f  
coatings. 
I would also like to thank the Mattiello and Host Committees 

for their contributions to the success o f  our program. 
Finally. my thanks to the mcmhers o f  the Program. Host. 

Mattiello. and R w n  Conimittecs, Tom Kocis. and the Feder- 
ation htafl lor their support in putting together the Annual 
Meeting Program. 

Chairman 

PUBLICATIONS 
The Publications Committee met in early spring and the 

results o f  that meeting were reportcd to the Board in May. 
Major conccrnc now include: 
(I ) Meeting review deadlines. 
(2) Manubcript supply n'hich is low. 
(3 )  Publication o f  the new Series on Coatings Technology 

which. to date. arc four puhlishcd and two ready for puhlica- 
tion. There are a few titles which require author\. 'The Adviwry 
Board has becn helpful i n  suggesting authorr. 

(4) Rcvicw hoard nicmher\hip wi l l  bc rcvicwcd for next year 
and appropriate additions wi l l  be madc. 

TIIO~IAS J. MIRANI~A. 
C'hnirman 
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TECHNICAL ADVISORY 

The TAC has been involved in two major undertakings: ( I )  
Establish liaison with the National Forest Products Association 
and (2) Meet with the Chairmen of Society Technical Commit- 
tees. 

LIAISON WITH NFPA 

Representatives of both groups met and agreed to form a joint 
committee to provide technical input on problems related to 
wood. There will be 10 members from each group plus staff 
participation. NPCA will be invited to appoint a staff member. 

The primary goals are: 
(1) Technology assessment relating to wood, coatings and 

construction methods in order to optimize performance of coat- 
ed wood. 

(2) Identify technical needs and stimulate research to over- 
come performance problems. 

(3) Develop practical construction, application, and mainte- 
nance information to assure maximum satisfaction with the 
woodlpaint (stain) system. 

(4) Recommend research studies to be carried out by the 
Forest Products Laboratories. 

The TAC met with representatives of 16 Societies in Louis- 
ville. on September 23-24. The primary thrust of the discussions 
was on Society projects that were both planned and in progress. 
A consistent lively interchange during these discussions pro- 
vided each Chairman an opportunity to develop additional ideas 
as to how to improve or expand upon the program(s) being 
considered. 

Discussions were also held on how to provide access for 
others for information on Technical Committee work that is not 
published in the JCT. There was virtual unanimous agreement 
that all data developed, even negative data, are potentially 
valuable and could influence future activities of other (or the 
same) Society. A mechanism needs to be developed to get this 
information into the JCT and the TAC agreed to undertake 
development of a plan and a process. 

A highlight of the meeting was a tour of the General Electric 
Co. Coatings and Materials Application Laboratories. There 
was considerable interest in the observation of the appliance 
coating line as well as some of the highly sophisticated technical 
developments being employed by G.E. As a culmination to the 
visit. Dr. Nancy Keck, Laboratory Manager, made a post- 
dinner presentation providing an overview of appliance coating 
technology. 

This is my final report as Chairman of the TAC. It has been 
m honor and a privilege to have had this opportunity to serve 
tk Federation and to work with and get to know so many line, 
cooperative, hard-working, capable people. 

Toall of the Society Technical Committee Chairpersons, who 
h e  been the backbone of our annual meetings, thank you and 
Iwish them well in future activities. 

To my fellow TAC members, Bud Jenkins, Colin Penny. 
Rkhard Max, Gerry Noren, thank you for all their help and 
' mput. 

To my successor and long-time member of the TAC. Jan 
Wzinski, thank you and much success in this new responsi- 
bility. He brings the talent and enthusiasm to the task that will 
asure the furtherance of the activities and goals of the TAC. 

, To Roy Brown, Federation Technical Advisor, thanks for all 
: his help, ideas, and especially for the contacts and thoughts in 
: hdevelopment of the field trips the TAC has taken these past 
:time years, as well as his help in the establishment of our / liaison with the NFPA. 

Society Representatives Antonio Pina (left) from the Mexico 
Society and Howard Ramsay from the Louisville Society 

To Bob Ziegler, Executive Secretary, thanks for providing 
space in the JCT for Society Technical Committee activities. 
The fact that little advantage was taken of his offer is not the 
fault of his efforts. The photos he took of our meetings en- 
hanced the report. 

And, finally, to Tom Kocis, Director of Field Services, I say 
thank you, thank you, thank you. He is like the resinous poly- 
mer in a protective coating-the medium that holds everything 
together and the most important ingredient by far. Had he not 
provided the guidance, we probably would have failed like a 
cracking, peeling, and flaking paint. Had he not done all of the 
background work, the TAC, this Chairman, and the Federation 
would have been much the poorer. He did his job not merely as 
an employee of the Federation but as one who is truly dedicated 
to the furtherance of its goals and objectives. 

To anyone who 1 may have inadvertently forgotten to ac- 
knowledge, thank you. 

SAUL SPINDEL, 
Chairman 

TECHNICAL INFORMATION SYSTEMS 

The Technical Information Systems Committee has devel- 
oped a scheme for a "computerized subject index" to the 
JOURNAL OF COATINGS TECHNOLOGY and has prepared such a 
"computerized subject index" for the 1986 issues of the JCT. 

The committee will prepare such an index for 1987 issues of 
JCT as well as for back issues of JCT (as many as are needed to 
provide a good data base for answering reference questions). 

HELEN SKOWRONSKA, 
Chairman 

DELEGATE TO NPCA 
SCIENTIFIC COMMITTEE 

The NPCA Scientific Committee met in Washington, D.C. on 
October 15, 1986. The meeting was devoted primarily to dis- 
cussions relating to updating the membership on regulatory and 
legislative matters, including reports by members who serve as 
advisors in various areas, as well as NPCA staff who reported 
on their areas of specialization. 

The following is a synopsis of the reports presented: 

Federal activities-EPA is considering a four-step program 
to control emissions: 

(I) More consistent implementation and more vigorous en- 
forcement of existing regulations. 
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(2) Develop new categories of "Reasonably Available Con- 
trol Technology" (RACT) for architectural, auto body, and 
wood furniture finishes. 

(3) Require that states that cannot meet the 12/31/87 regula- 
tions for air quality submit a plan for compliance, including 
"creative new control measures." 

(4) A sustained Progress Program to deal with the worst non- 
compliant areas, requiring states to use state of the art technol- 
ogy to improve air quality. 

Additionally, because four areas in California will not be able 
to meet air standards in the foreseeable future, EPA has pub- 
lished a Federal Register advance notice, announcing a require- 
ment for a Reasonable Extra Effort Program (REEP). This 
mandates that plans be submitted by each locality to audit and 
control emissions from smaller sources as well as those not 
currently under Federal guidelines. Though this action only 
impacts the four California areas, it is possible that EPA will 
use this same technique to impact on other non-attainment areas 
nationally as the 1987 deadline approaches. 

State activities-California: EPA has sued eight firms for 
violating the Miscellaneous Metal Parts and Products Rule. 

South Coast has proposed a delay of implementation of Rule 
1107 (Metal Parts) but EPA is challenging their right to do this. 
South Coast has also proposed regulations to regulate emissions 
from plastic, rubber and glass coatings, and adhesives. They 
also propose that the VOC be listed on the label of all coatings 
supplied in one quart or larger containers. 

EPA has granted an extension until 3/1/87 allowing non-flat 
architectural coatings to use 380 grams per litre of VOC. EPA 
has warned that, after that date, it can issue citations of 
$25,000. per day for all non-compliant, non-flat coatings. 

Michigan: Has proposed a regulation limiting emissions for 
plastic coatings. The regulation includes a statement that only 
compliant coatings may be specified for parts, regardless of 
where they are painted, to prevent loss of business from the 
state. 

New York: Nothing new but EPA action expected soon. 
New Jersey: Adopted regulation for control of emissions from 

wood furniture coatings. 

Target Organ Labellng requires that a label must specify the 
hazard of the chemical when known. Thus "harmful if inhaled" 
is not appropriate if the chemical is known to cause lung dam- 
age. Rather, "causes lung damage if inhaled" is more appropri- 
ate. OSHA is attempting to enforce this directive and has issued 
a number of citations for non-compliance. NPCA is working on 
a recommended format to label for acute hazards and the target 
organs most affected. NPCA expects to publish a supplement to 
the Labeling Guide in 1987 and anticipates inclusion of target 
organ labeling information. 

ANSI 2-129.1, Precautionary Labeling of Hazardous Indus- 
trial Chemicals, is being revised to include chronic labeling 
guidance (the current standard only includes acute). When this 
new revision is completed, it is expected in fall 1986, NPCA 
will revise its Labeling Guide accordingly. 

Consumer Product Safety Commission-CPSC will require 
the following labeling after August 10, 1987: 

Extremely flammable-Flash at or below 20°F. 
Flammable-Above 20°F to 100°F. 
Combustible-100°F to and including 150°F. 
Setaflash (ASTM D-3828-81) is the preferred method of test. 
California-The regulation requiring listing of VOC content 

on all paints sold in quarts or more (see Air Quality report 
above) poses complex labeling problems for companies that 
distribute nationally inasmuch as it is difficult to target labels 
for Southern California. If this proposed rule is enacted, it may 
ultimately result in the labeling of all coatings with regard to 
VOC content. 

Hazard Communication-OSHA ruled in May, 1986 that 
HMIS was incomplete and thus unacceptable. This action was 
reversed by OSHA in July 1986. However because labels do not 
specify target organs, the labeling features are in questlon (See 
Labeling above). 

Solvent Toxicity Research-NPCA will participate in a study 
on the neuro effects of solvents among a number of industry 
groups. Recent German data indicates that the findings of the 
Scandinavian study may be in question. 

Combustion Toxici-New York has regulated this property. 
CPSC is considering same. Research, performed under an 
NPCA contract, is nearing completion. 

Mortality Study-An update of the 1976 study is being con- 
sidered. 

TSCA reauthorization hearings probably won't begin until 
spring. 

EPA has issued Significant New Use Restriction (SNUR) for 
several existing chemicals including methyl N-buty: ketone. 

The final rule on reporting health and safety studies on 290 
chemicals is extended to 10 years. A majority of large volume 
coating products are included in this number. 

The TSCA inventory is being updated for the majority of 
large volume products. 

Test rules have been finalized for: Chlorinated benzene, 1-1 
Dichloropropane, and Bisphenol A. 

EPA is developing a Comprehensive Assessment Information 
Rule (CAIR) about the handling, production disposition, and 
use of various chemicals. The initial step is a questionnaire. 

EPA is developing regulatory action on: Methylene chloride 
and 2-Nitropropane. 

Comments on a proposed rule to control laboratory exposures 
have been received and are being reviewed. The proposal re- 
quires that labs do the following: 

( I )  Write a chemical hygiene plan. 
(2) Train employees on HMIS, use of protective equipment, 

and emergency procedures. 
(3) Develop program for handling of carcinogens. 
(4) Maintain record of health effects. 
It is anticipated that there will be a 1-3 years phase in period 

after promulgation of the final rule. 

Federal regulation to restrict disposal of solvent containing 
waste into landfill goes into effect on November 8,  1986. 

( I )  New tanks must have secondary containment. 
(2) Existing tanks must be retrofitted for secondary contain- 

ment by the time they are 15 years old. 

(1) California has a plan to regulate household (consumer) 
solvent waste including paint. A board has been appointed to 
develop implementation plan. 

(2) Washington (State) has passed a similar I&. Regulations 
are in preparation. 

(3) The National Council of State Legislators, a federal advi- 
sory group, is developing a video on the problem of household 
solvent waste and will use same to inform legislators about the 
issue. 

In addition to legislative and regulatory subjects, the follow- 
ing topics were discussed: 
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(I)  Raw Material Index-Resin section is being reviewed 
prior to being reprinted. 

(2) ASTM-This organization plans to run a workshop on 
"How to Analyze for VOC" in spring 1987. It is expected to be 
a "hands on" workshop. 

(3) Federation-A report was made on the activities of the 
Professional Development and Corrosion Committees, Coatings 
Industry Education Fund, Federation-NFPA Joint Committee, 
Spring Week 1987, the FSCT Insurance Program and the new 
Series on Coatings Technology. 

(4) Ted Rieth, representing the American Hardboard Associ- 
ation. spoke on hardboard. The following are some highlights of 
his presentation. 

a. The type of wood used in hardboard is usually indig- 
enous to the area the plant is located in. 

b. Hardboard consists of: Wood-95%; Resin-(Phenol- 
formaldehyde)- 1%-4%; and Sizing-(Petroleum wax) 
1.3%. 

c. Hardboard is the moat widely used substrate for exterior 
siding of new homes. 

d. One Masonite Carp. plant uses 3 million pounds of 
wood per day to produce interior and exterior hardboard. 

e. Exterior siding. when primed, is generally painted with 
either a thermoplastic or a thermoset acrylic coating. When 
topcoated, thermoset acrylic is the most common coating. 

SAUL SPINDEL, 
Delegate 

DELEGATE TO SSPC AND NACE 

SSPC 

In 1986. the Steel Structures Painting Council held its 36th 
Annual Meeting and Symposium in Atlanta. Approximately 500 
persons attended. 

The highlights were the announcement of Charles Peshek as 
successor to John Murphy as President of SSPC and the formal 
approval of the revised ByLaws, establishing a 16-member 
Board of Governors to give increased representation to the 
SSPC constituency. 

During the course of the meeting, 25 technical advisory com- 
mittee sessions were held. Committee members deliberated 
about methods of improved performance, surface preparation, 
coatings materials. application, inspection, and safety. At two 
special technical seminars, 13 presentations were heard cover- 
ingthe topics of Protective Linings and Research. 

At the Annual Awards Banquet, the following were present- 
ed: John D. Keane Award of Merit-Charles Munger; Certifi- 
cate of Recognition-Forrest Couch: Outstanding Paper 
Award-Marshall Seavey; and Certificate of Appreciation- 
Jack Mobley. 

The theme of the symposium was "Techniques for Long- 
Term Protection of Steel Structures." Four hundred persons 
heard 18 papers dealing with management, economics, and 
good technical practice in pursuing the goal of maintaining 
long-term protection of Steel. 

Seventy-five suppliers exhibited materials, equipment, and 
1 services for protective coatings and linings work. 
1 The 1987 Annual Meeting and Symposium is planned for 
New Orleans. The topic for the symposium will be "Impact of 

: Regulations and Litigations on Protective Coatings." 

NACE 

InMarch 1986. !he National Association of Corrosion Engi- 
aeersheld its Annual Conference and Corrosion Show in Hous- 
ton. 

, A symposium was sponsored by Group Committee T-6 on 
/Rotective Coatings and Linings. The theme of the symposium 

was "Coating Work Economics." Twelve papers covering the 
topic of coatings economics were presented. 

Group committee T-6 was also active with the following 
committee meetings: Coating and Lining Materials for Immer- 
sion Service (T-6A), Electroless Nickel Coatings (T-6A-53), 
Surface Preparation for Protective Coatings (T-6G), Coating 
Materials for Atmospheric Service (T-6H), Coatings for Con- 
crete Surfaces in Atmospheric Exposure (T-6H-39), Evaluation 
of Conversion Coatings (T-6H-44), and Quality Assurance of 
Protective Coating Materials and Their Application (T-6Q). 

At the banquet the following presentations were made: Whit- 
ney Award-Robert Rapp (Ohio State University); and Speller 
Award-Robert Miller (Lockheed-Georgia Co.). 

The 1987 Annual Conference and Corrosion Show is sched- 
uled for San Francisco. 

JAY AUSTIN, 
Delegate 

Society Reports 
Baltimore 

Monthly meeting technical programs presented by Technical, 
Manufacturine. and Educational Committees . . . Mitchell 
Dudnikov, o f ~ e n s t a r  Stone Products Co., received Society's 
Herman Shuger Memorial Award. Merit Citations presented to 
seven society members . . . Updated and re-wrote Constitution 
By-Laws and Standing Rules. 

Birmingham 
Membership is 192; 10% increase over 1985 . . . Record 

audience of 146 attended "Labeling Legislation Theory and 
Practice'' lecture. Average attendance at lectures is 90 . . . 
"Correlation of Results from Color-Matching Aptitude Test 
Scores" paper presented at 1985 St. Louis Annual Meeting. 
The paper was published in the August 1986 JCT . . . Sales of 
FSCT publications continues to increase. 

"Two speaker" program at all meetings. Educational speak- 
ers presented noncoating related subjects . . . Society approved 
nomination of Lew Larson as Federation Honorary Member. 

Chicago 
Membership at 860, average monthly attendance is 125 . . . 

Joint Education Committee with Chicago PCA remains active. 
Made available $2,000 of scholarship funds each to North Da- 
kota State University, Eastern Michigan University, and Uni- 
versity of Southern Mississippi. A $1,000 Grant-in-Aid scholar- 
ship was awarded. The Science Fair Award was presented. 
Supports and endorses new Masters in Coatings Technology 
program at DePaul University. Efforts continue towards estab- 
lishing Bachelor Degree in Coatings Technology at Elmhurst 
College. Conducted well-attended Management Development 
Seminar . . . Technical Committee pursuing projects in Renew- 
able Resources, Biomer Testing, Oven vs Shelf Stability, and 
Corrosion . . . Manufacturing Committee presented successful 
seminar, March 25-26, with 100 attending. 

Cleveland 
Membership increased over 1985 . . . Toured the analytical, 

solid state electronics and polymer microdevice laboratories at 
Western Reserve University . . . Held joint meeting with Cleve- 
land PCA . . . 29th Annual Symposium, "Advances in Coat- 
ings Technology," was held in four sessions . . . Under joint 



sponsorship with CPCA, awarded two cash prizes in Student 
Paper Competition for college juniors and seniors. Cash awards 
presented to two high school and two junior high school stu- 
dents in Science Fair competition . . . Society Award of Merit 
presented to Jim Benduhn, of Dar Tech, Inc., and the Dr. Frank 
Selden Award for distinguished service presented to Fred 
Schwab, of Coatings Research Group, Inc. 

Dallas 
"Statistical Quality Control" seminar presented on May 8 

with 55 attendees . . . Technical Committee actively pursuing 
"The Relationship Between Rheology Profiles of a Latex Paint 
and the Emulsion Used in the Paint" project . . . Ray Pierre- 
humhert's article on "Factors Affecting Application and Mar- 
ketability of Water-Borne Industrial Enamels" was published in 
American Paint Journal . . . Held joint meeting with Dallas 
PCA . . . Membership increased 14% over 1985 . . . South- 
western Paint Convention, April 9-1 1, sponsored jointly with 
Houston Society, was a resounding success . . . By-Laws 
amended . . . Educational needs survey form distributed to 
members. 

Golden Gate 
Manufacturing Committee presented a conference in conjunc- 

tion with the Bay Area Air Quality Municipal District, with 120 
attending . . . Awarded two scholarships . . . Maintaining very 
close ties with the local association and the Los Angeles Society 
and Southern California PCA on environmental issues. 

Houston 
Southwestern Paint Convention, April 9-1 1, an outstanding 

success with attendance slightly over 200. . . Two scholarships 
totaling $1,000 were awarded . . . Membership is 179. 

Kansas City 
Held a joint meeting with St. Louis Society . . . Donation 

presented to University of Missouri-Rolla. 

Los Angeles 
Membership at 629 . . . "Managing Manufacturing Cost" 

seminar held in April, with 59 attending . . . Environmental 
Committee working very closely with Environmental Legisla- 
tive and Regulatory Advocacy Program of the California PCA 
. . . Copies of current yearbook are available to Federation 
Board members upon request . . . Technical Committees active 
in projects for presentation at future Annual Meetings . . . 
Scholarship Committee awarded nine scholarships . . . Educa- 
tion Committee conducted the Paint Technology Course with 30 
students graduating . . . Library Committee donated several 
technical volumes and 21 tapes to City of Commerce Library 
. . . Three Outstanding Service Awards presented. Honorary 
membership awarded to John Gordon. Fifteen 25-year pins 
presented. 

Louisville 
Membership increased to 196 . . . Educational Committee 

continued courses on surface coatings technology . . . Techni- 
cal Committee working on project to determine critical pigment 
volume concentration . . . Hosted annual FSCT Technical 
Committee meeting featuring a plant tour at General Electric 
Appliance Park . . . FSCT Environmental Control Committee 
meeting hosted September 17. 

Montreal 
Held joint meetings with NACA and QPlA . . . Mini-sympo- 

sium on techniques of formulations was well attended . . . 

Technical Committee presented "The Influence of ~heology' 
Modifiers on the Performance Characteristics of Latex Paints" 
paper at the 1985 Annual Meeting, winning the A.F. Vossl 
AP&CJ Award. Committee continuing work on color accep 
tance . . . Long Range Planning Committee completed a book- 
let on the activities and history of the Society . . . Membership 
increased by 14% . . . Average attendance at meetings is 25% 
of membership. 

New England 
The highlight of the year was the two-day symposium, 

"Launching the New Revolution-Compliance for the 21st 
Century," with 100 members attending day one and 125 mem- 
hers attending day two . . . Educational Committee presented 
awards to two University of Lowell students for papers relating 
to the coatings industry. 

Northwestern 

Attendance at meetings ranged from 51 to 83 . . . Seminar 
"Color-Its Interactions and Effects" had 116 attendees at the 
afternoon session . . . Presented $1,000 scholarship fund to 
NDSU . . . Technical Committee projects include "To Deter- 
mine Why Measured VOC Differs from Theoretical Values" 
and "Water Vapor Transmission." 

Pacific Northwest 
The 39th Annual Meeting and Symposium held in Portland 

was a success with over 260 attending . . . Vancouver section 
held the Paint Technology course at BCIT. Joint Puget Sound 
and Portland sections held a successful seminar on "Quality 
Painting with Proper Recommendation". . . British Columbia 
section is working on video presentation covering safety. 

Piedmont 
Education Committee sponsored mini-symposium on "Qual- 

ity Management." Voted to pay Federation mcmbership for one 
professor in the chemistry department of the six local colleges 
and universities. Working on accredited course "Organic 
Chemistry of Coatings" at the University of North Carolina at 
Greensboro . . . Retired professor Dr. E.O. Cummings re- 
ceived the Annual Outstanding Service Award. 

Pittsburgh 
Educational Committee talked to district colleges about the 

paint industry and the role of chemists in the industry. Estab- 
lished grants program to smaller colleges helping pay for under- 
graduate and graduate research expenses. Indiana University of 
Pennsylvania received the first grant. Successfully petitioned 
the Federation Board for matching funds through ClEF . . . 
Hosted the Spring Federation Meetings. 

Toronto 
Technical symposium held in February well attended. The 

20-year-old technical symposia, a co-operative effort with the 
Montreal Society, was tcrminatcd. 

Western New York 
Amended the By-Laws creating the position of permanent 

Secretary. Mark Markoff currently holds the position . . . 
Meeting attendance averaged 44, 45% of membership . . . 
Toured Pratt & Lambert's Buffalo plant as part of Manufactur- 
ing Night . . . Education Committce awarded $800 in scholar- 
ships. 
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In Memoriam 

We report with deep regret the passing 
of the following members during the past year 

I Chicago 

I THOMAS O'CONNOR-~reat Lakes Solvents 
GEORGE WRYESINSKI-The Enterprise Cos. 

New York 

MILTON KLEIN-Retired (Pergament Home Centers) 

I Northwestern I 
C-D-I-C GEORGE D. HOUGH, JR.-Retired (North Star Varnish Co.) 

Society Past-Pres. 
FRED G. CI.OPPERT. SR.-Retired (Wilson Paint Co.) WILLIAM N. T~o~pso~-Re t i r ed  (Stewart Paint Mfg. Co.) 
WALTER L. D E B R U L E R - R ~ ~ ~ ~ ~  (Wilson Paint CO.) Society Past-Pres. 

Cleveland 

FRANK H. SMAR~--Chem-Material~ CO., h c .  

Dallas 

FRED L. COUCII-Retired (Sherwin-Williams Co.) 

Detroit 

RICHARD W. PARTUSCII-Retired (Valspar Corp.) 

Golden Gate 

THOMAS FLETC- I IBR-H~~~~SO~S  & Croslield Pacilic 
RICHARD LIEBER-Transwestern 
FRANK LIEBOI.~--Retired (Sherwin-Williams Co.) Society 

Past-Pres. 

Los Angeles 

RON DAY-The W.W. Henry Co. 
LARRY G ~ ~ l ) ~ ~ ~ s o ~ - - R e t i r e d  (Frederick's Hanscn Paint 

Co.) 
WILBER S. JOI~NSON-Retircd (The Manvillc Corp.) 
RONALD J .  S C H U B E R T - A ~ C ~ ~ ~ O ~ ~ C  Paint COrp. 

Pacific Northwest 

WILLIAM Bl~~~.E-Retired (General Paint Corp.) 
DON L A U G H L I N - R ~ ~ ~ ~ ~ ~  (Simpson Research & U.S. Forest 

Products Laboratory) 
RON WEST-Presewative Paint & Chemical Processors 

Philadelphia 

RICHARD DENT-M.A. Bruder & Sons, Inc. 
EMORY G.A. F ~ ~ ~ l ~ c + R e t i r e d  (The McCloskey Corp.) 
HAROLD B. COUGH-Retired (Finnaren & Haley, Inc.) 

Federation Past-Pres., Society Past-Pres. and Society 
Honorary Member 

RICHARD A. KER-Retired (C.J. Osborne Chemicals) 

Southern 

EDWARD BORDEWEICH-Amity Lacquer & Paint CO 
JOSEPH A. LIMARDD--BU~~S,  Inc. 
ALFRED WYSYNSKI-Burks, 1nc.IMat Chemicals 

Western New York 

NICHOLAS BUM BAR-^^^^^ & Lambert, Inc. 
DON K~~ss l~-Spcncer  Kellogg ProductsINL Industries, 

Inc.; Society Past-Pres. 
A. CLARKE BOYCE, 

Chairman. Mrrnorial Committee 
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monthly by the Federation o f  Societies for Coatings Tech- 
nology for its membership of approximately 7.000 in 26 
Constituent Societies in the United States. Canada. Great 
Britain, and Mexico. The JOIIKNAI. is devoted to the advancc- 
ment of knowledge in the science and technology o f  surface 
coatings. the materials comprising such coatings. and their use 
and performance. 

The Editors invite the submission not only of regular research 
papers. but also Open Forum comments on subjccts of relevant 
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THIS PAPER WAS AWARDED FIRST PRIZE 
IN THE 1986 ROON AWARDS COMPETITION 

Control of Foaming 
in Water-Borne Coatings 

Pamela Kuschnir, Richard R. Eley, and F. Louis Floyd 
T h e  Glidden Company* 

Although great strides have been made in the past 
decade in the technology of film properties of water- 
borne coatings, their tendency to foam during manu- 
facture and application remains a chronic problem. 
The present work shows that the foaming behavior of 
water-borne systems is strongly dependent on the 
location on a phase diagram, with a region of mini- 
mum foaming being identified. Although foaming is a 
surface phenomenon, bulk viscosity is shown-to be  
the strongest single factor controlling foaming. All 
other factors a r e  secondary in nature, with de-  
foamers acting only on these secondary factors. The 
use of conventional defoamers for foam control has  
little effect unless the system is first formulated to the 
proper composition region. 

INTRODUCTION 

Foam is a dispersion of a gas in a liquid. It can be viewed 
asagglomerations of bubblcs (which cmphasizcs the gas) 
or as structures composed of thin liquid films (which 
emphasizes the liquid portion). The ability of the thin 
liquid films forming the walls of the foam bubbles (foam 
lamellae) to resist rupture detcrrnincs foam stability. Giv- 
en time, foam lamellae will thin to the point where they 
rupture spontaneously. Foam stabilizing mechanisms 
function to resist this thinning process. 

Foams have measurable lifctimcs for one or more of the 
following reasons:' 

HYDRODYNAMIC EFI:EVTS (DRAINAGE):  
( I )  The bulk viscosity of the liquids is so  high that 

every motion, including thosc ncccssary for rupture of the 
filmlamellae, is greatly retarded. 
- 
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(2) The surface viscosity (shear or dilational) is so 
high that drainage and surface deformations prior to bub- 
ble rupture are both retarded. Gelled surface layers typi- 
cally lead to very stable foams. Since evaporation from 
the surface is much faster than from the bulk, composi- 
tions and viscosities at the surface can be significantly 
different from the bulk solution. 

MARANGONI EFFECTS (HEALING): 
(3) Marangoni flow is the flow of a liquid surface due 

to local differences in surface tension, and is opposite in 
direction to the hydrodynamic flow. 

SOLUB~LITY:~" 
(4) Inherent solubility andlor the presence of a conju- 

gate defoamer phase determines foam stability. Foaming 
is at a maximum near a phase boundary (maximum sur- 
face activity). "Conjugate solution defoaming" refers to 
two-phase systems where the disperse phase acts as a 
spreading defoamer on the foaming continuous phase. 

The purpose of this study was to define the relative 
importance and/or interrelationship of the various factors 
controlling foam stability. We have measured bulk vis- 
cosity, static surface tension, dynamic surface tension 
from which surface dilational elasticity and viscosity 
were derived (Marangoni effects), and system solubility. 
There was no capability in our labs to measure surface 
shear viscosity. 

C o m m e r c i a l  R e f e r e n c e  P o i n t  

Several different commercial flowcoat/dipcoat formu- 
las were selected as references for analysis to determine 
appropriate compositional ranges for study. Our approach 
was to prepare and evaluate paint and varnish* samples 
which closely reflected the range of compositions seen in 

Varnlrh. palm nlnnus plgmentr. h~phlyhl\ resin hrhavlar 
Pnml full contmercrrl fortnula. ~nrludlng all 8ngredlcnIr 
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Table 1-Commercial Paint Reference Points 

Varnish Analysis 
Formula Sb Resin % Cosolvent + Amine %Water KEN 

A . . . . . . . . .  23.1 12.8 64.1 113 
B . . . . . . . . .  19.2 9.4 71.4 100 
C . . . . . . . . .  20.7 8.9 70.4 150 
D . . . . . . . . .  17.6 9.1 73.3 122 
E . . . . . . . . .  18.2 8.9 72.9 123 
F . . . . . . . . .  18.7 9.8 71.5 I I8 
G . . . . . . . . .  16.8 7.2 76.0 141 

the commercial formulas. Table I describes these compo- 
sitions. All these formulas are relatively low in cosolvent 
(VOC 2.02-2.39, one formula at 2.78). Melamine levels 
vary from 20-50% of the resin solids, cosolvent is mainly 
butoxyethylene glycol (BC), and neutralizing amine is 
used at 112-150% extent neutralization (% EN). Conven- 
tional formulating practice for adjusting the paint ap- 
plication solids (%NVlviscosity relationships) calls for 
formulating to a composition where viscosity is coinci- 
dentally strongly controlled by pH (% EN). 

Table 2 details the defoamer usage in the seven com- 
mercial formulas. Although these paints are very similar, 
three of them have very high levels of defoamers at 15- 
23% defoamer on resin NV, compared to the other four 
paints at 7-10%. The higher levels appear to be required 
for those paints containing higher levels of resin (Figure 
I ) .  Figure 2 shows that a greater number of defoamers 
(four o r  five compared to three) are required at a higher 
pH (higher % EN). In several of these formulas, amine 
additions are used to control application viscosity. Analy- 
sis of the commercial formulas suggests that higher levels 
of amine and higher levels of resin may be contributing to 
foam control problems for some paints. It is obvious from 
both the number and the total volume of defoamers that 
control of foaming is a problem. 

The approach of our work was to develop property1 
composition/solubility relationships for water-borne 
products and correlate these to foamingldefoaming. 

We determined the inherent foaming ability of the resin 
formulated at compositions representative of the commer- 
cial paint formulas. Effects of resin solubility, level of 
neutralization, melamine level, and cosolvent level were 
then determined on the varnish "inherent foaming" abili- 
ty. The effect of cosolvent and amine type will be the 

Table 2-Defoamer Usage in Commercial Paints 

No. Of 
Defoamers 

Formula Used 
-- 

A . . . . . . . . .  3 
B . . . . . . . . .  4 
C . . . . . . . . .  4 
D . . . . . . . . .  5 
E . . . . . . . . .  3 

Sb Defoamer 
on Resin NV 
- - 

18 
23 
15 
I I 
8 

Paint Composition 
as Varnish 

-- 
% % Cosolvent 

Resin NV + Amine 
-- - 

23.1 12.8 
19.2 9.4 
20.7 8.9 
17.6 9.1 
18.2 8.9 

Paint Specifications 
- -- - 

VOC 
-~ 

PVC 

2.78 14 
2.39 17 
2.15 6 
2.27 15 
2.33 14 
2.35 13 
2.02 17 

- 

subject of a later paper. Various commercial defoamers 
were also evaluated over a wide range of compositions. 
Statistical analysis was used to analyze the data for 
relative importance of the various factors controlling 
foaming. 

From this knowledge base, we developed formulation 
guidelines to aid in analyzing foaming problems and de- 
signing solutions for some of the current formulation and! 
application foamingldefoaming problems. 

EXPERIMENTAL 

V a r n i s h  S a m p l e  P r e p a r a t i o n  

The resin selected for study is an acid functional acryl. 
ic polymer, used in flowcoatidipcoat formulas, which is 
crosslinked with melamine. It is supplied as  an emulsion 
at 62% NV in butyl Cellosolvemlwater at 60% EN with 
DMEA (dimethyl ethanol amine). 

The majority of work in this project was performed on 
varnishes. Previous work in our labs has shown that 
order-of-addition is very important in preserving resin 
solubility in water-borne resin systems. T o  minimize any 
such effects, all varnish solutions were prepared individ- 
ually with the following order-of-addition: resin, cosol. 
vent, neutralizing amine. and the deionized water. Each 
resin diluent was added in small increments (approx. 202 
of the base resin weight) and thoroughly mixed in before 
subsequent additions. Hand stirring was preferred for the 
initial mixing. Final varnishes wcrc mechanically stirred 
for I0  minutes whilc covered, and then allowed to deaer- 
ate overnight before experimental measurements were 
made. 

Since the resin is very viscous at room temperature, it 
was heated to 130°F prior to cosolvent and amine addi- 
tions. Water dilutions werc done with preheated water 
(-150°F). Noeffort was made to heat the mixing varnish 
solution other than using preheated resin and water. Var- 
nish temaerature was -90°F when complctcd. 

~ e f o a h e r s  werc addcd as 50%) butyl cellosolve cosol- 
vent solutions to the rcsin/cosolvenl/amine composition 
prior to water addition. 

Melamine additions were madc to the final completed 
varnish (-90°F). sincc reaction with resin was minimized 
by this later addition. FTlR analysis of precipitates 
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formed at low cosolvent and low %) extent neutralization 
confirmed this procedure. 

Varnish Physical Properties 

Varnish sanlples werc evaluated for Wells-Brookfield 
Cone and Plate (WBCP) bulk low shear viscosity. surface 
tension. pH, and foaming within one week of prepara- 
tion. All samples evaluated by WBCP were temperature 
equilibrated to 25°C under constant low shear for five 
minutes before viscosity readings were taken. Dynamic 
surface tension measurements werc made within three 
weeks of preparation with most samples being tested in 
less than two weeks. 

Foam Testing 

Since the approach in this project was to evaluate in- 
nate foaming ability of various water-borne compositions 
rather than merely the effect of different defoarners on 
one or two compositions, a test was developed to obtain 
the entire defoaming curve rather than a particular foam 
height at a given time. 

A standard volun~e of varnish ( 125 mL) was stirred in a 
graduated cylinder (500 mL plastic cylinder cut off to 300 
mL) with a Brooklield counter-rotating mixer at full 
speed for one minute. The stirrer was removed immedi- 
ately, and foam height was followed as a function of time 
for the next six hours o r  until the sample del'oamed, 
whichever came first. 

Foam heights werc taken initially, I min. 5 min, 15 
min, and then every 15 min. for the lirst 2 hr, and every 
0.5 hr thereafter. The area under the h a m  height-time 
curve was obtained by nurncrical integration, and was 
then normalized to the initial foam height, to give an 
Average Foam Lifetime (AFL),  after Bikerman.' An ad- 
vantage of this method of treatment is that the entire 
defoaming curve is taken into account. while the normal- 
ization to initial foam volume allows us to evaluate 
"foam stability" indcpcndent of "foaming ability." 

Figure 1-Defoamer level in reference paints vs resin level 
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Figure 2-Number of defoamers in reference paints vs paint 
pH 

A qualitative description of various AFL behaviors 
would be as fi)llows: 

AFL 
(min) 

lnherenl 
Defoaming 

1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Excellent 
30  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Good 
60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fair 

100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Poor 
i SO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Very Poor 

Dynamic Surface Measurements 

The surface viscoelastic properties of all the samples 
were evaluated on a dynamic surface tensiometer, con- 
structed in-house by R. Eley. et a!.' 

In this experiment, a variation in surface area is caused 
and the resulting variation in surface tension is measured. 
The principal quantity derived from the experiment is the 
surface dilational modulus. This modulus is a complex 
quantity and can be separated into viscous (surface dila- 
tional viscosity) and elastic (surface dilational elasticity) 
components by measuring the phase angle. Some correla- 
tions of foam stability to the surface dilational elasticity 
and phase angle have been noted in our work. 

RESULTS AND DISCUSSION 

Phase Relationships 

Although no work has been reported in the coating 
literature on the relationship of foaming to position on a 
phase map, intriguing work has been reported in the 
biochemical literature. 

The concept that foaming is related to phase behavior 
of ordered systems has been discussed by Ross and 
Nishioka.".' They found that foaming approaches a maxi- 
mum as one approaches a phase boundary, typically one 
related to solubility. The increase in foam stability was 
seen to be due to increased adsorption of one component 
at the air-liquid interface as  a phase boundary is ap- 
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Figure %Effect of composition on average foam lifetime 
(1 00% EN) 

X (COSOLVENT + F I M I N E )  
Figure 4--Effect of composition on bulk shear viscosity 

(1 00% EN) 

proached. Adsorption was seen as a precursor to phase 
separation, the interface offering a locus for segregation 
of molecules prior to separation into a discrete bulk 
phase. An excellent theoretical justification for this con- 
cept has been offered by Nishioka, Lacy, and  acem mire.' 

The concept that water-borne resins (watericosolvent 
"solutions") are actually ordered systems on the micellar 
level has been discussed by Hill, Wicks, and coworkers at 
North Dakota State ~niversity."." They followed the 
analogy reported in the biochemical literature for lipids, 
bile salts, and other materials in micellar solutions. A 
useful compendium of the latter is the ACS Advances in 
Chemistry Series No. 63.14 

Our work deals with resinous materials in watericosol- 
vent "solutions," in which we feel that the key to under- 
standing foaming (and consequently developing problem- 
solving approaches) is to view foaming as a function of 
solubility of the film-forming resin, following the above- 
cited leads. In this context, the effects of % EN, cosol- 
vent level, crosslinker levels, and such, can all be 
described as changing the system's solubility and thus 
foaming tendency. 

Effect of Paint Composition 

This approach to characterizing foaming in water- 
borne resin systems called for generating propertylcom- 
position maps for the following physical properties: 
inherent foamingidefoaming, bulk viscosity, surface ten- 
sion, pH, and dynamic surface tension measurements. 
Varnish sample compositions were chosen to bracket the 
% NV and % cosolvent levels, as well as pH ranges. of 
the seven commercial formulas. Samples were prepared 
to give both high and low foaming systems. 

c 0 s O l . v ~ ~ ~  L W E I . :  Figure 3 shows the variation in 
measured average foam lifetime as a function of butyl 
Cellosolve level in the water-borne varnishes ( 1  00% EN). 
For a given % NV level, foaming is very low at high 
cosolvent levels (very soluble systems), then increases as 
the cosolvent level decreases, passing through a maxi- 
mum, and then decreases with further decreases in cosol- 
vent. Note that bulk viscosity parallels the changes in 
AFL with composition (Figure 4).  For the resin levels 
represented in commcrcial formulas, inherent foaming 
ranges from a high of AFL = 152 min (at 15% NV. 13% 
cosolvent) to a low of AFL = 31 min (at I I% NV. 7% 
cosolvent). Thc,fi~crtnirlg tncr.rimutn is  inrc,r[~reted ro mecot 
u r h t m g ~  in systern solubility o r  phase, 11u.s occurred .  

Figure 5 shows the average foam lifetimes represented 
as isaphroic lines (equal foaming contour lines) for the 
entire composition range cvaluated. Both the foaming 
maximum and wide range of inhcrcnt foaming ahility had 
not been anticipated in the area of the composition map 
representing commercial activity. 

M E L A M I N E :  The effect of melamine on the inherent 
foaming of water-borne varnishes was evaluated at 75/25 
resinimclamine. (Melamine levels in commcrcial paints 
vary from 20-50% of thc resin NV.) For equal % resin 
NV samples (Figlrrr 6). /ha mtrjor t(fft(,r ~f'tnelcrtnine ~.c.cr.s 

Journal of Coatings Technology 



CONTROL OF FOAMING 

to lower the average foctm life~ime sign~ficantly. This is 
attributed to the much lower bulk shear viscosity due to 
the lower level of resin in the sample (15% NV resinl 
melamine has 11% NV from resin and 4% from mela- 
mine). 

Figure 7 shows the effect of melamine on AFL in the 
narrow composition range where commercial paints are 
formulated (7.13% cosolvent). Comparison of Figure 5 
toFigure 7 shows that the addition of melamine shifts the 
foaming maximum to higher % NV. Superimposed on 
this AFL composition map are the composition loci of the 
seven commercial paints. Paints having inherently low 
foaming compositions (60-90 min AFL) have defoamers 
present at - 10% on resin NV, while paints having inher- 
ently higher foaming compositions (> 125 min AFL) have 
defoamers present at much higher levels, 15.23% on 
resin NV. 

EXTENT OF NEUTRAI.IZA.I.ION: When increased % extent 
neutralization resulted in increased bulk viscosity. aver- 
age foam lifetime increased. Varnishes were evaluated at 
two levels of neutralization, 100% and 120% EN, over a 
broad cosolvent range (7-30%) and appropriate NV range 
(10-158). Fi,yure.s 8 and 9 illustrate that when increased 
% exrent neutrulizurion increased hulk viscosity, then 
average foam liferime incrertsed. This only happened in 
the low cosolvent areas near the foaming maximum, and 
was interpreted to mean that increasing % EN increased 
resin solubility. Such a strong dependence of AFL on % 
EN in one narrow area of the composition map, with very 
little to no dependence in an immediately adjacent area, 
had not been expected. 

The effect of varying %J EN was then extended to resinl 
melamine systems at low cosolvent levels. Figure 10 

Figure 5-Composition map of average 
foam lifetime (100% EN) 

shows the effect of 80%, 100%, and 120% EN on the 90 
min AFL contour. Superimposed on this map are the loci 
of the seven commercial paints. The lower % EN encom- 
passed a greater number of commercial paints in the 

B * 
0 1 5 1  Resin 
0 151 Resin + XL (75125)  

n 

107 CPS 

CPS 

8 CPS 16 CPS 

'4 7 9 I 1 13 15  1 
X (COSOLVENT + . A M I N E )  

Figure 6-Effect of melamine on AFL 
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Figure 7-Resinlmelamine composition 
map of AFL (100% EN) 

inherently lower foaming area of the composition map. 
The formulating practice of controlling viscosity 1% NV 
relationships by adjusting p H  clearly has the potential for 
aggravating foaming problems in these coatings. 

Comnercial Defoamer 
Fonnula No. Level - -- 

I (CDSOLVENT 4 R I I Y E )  

Figure &Effect of % extent neutralization on AFL 

I 

I 

RESIN SOL.UUII.I.I.Y: The relation of foaming behavior to 
system solubility has been reported by S. Ross',"or 
binary and ternary systems. and Bikerman for surface 
active materials.15 Foaming approaches a maximum as 

9 I 

10 28  3 8 
X (COSOLVENT + R M I N E )  

Figure %Effect of % extent neutralization on bulk shear 
viscosity 
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solubility limits are appoached, and then decreases dra- 
matically as the system becomes insoluble (or changes 
phase). 

For our resin system. passage through foaming maxi- 
mum was paralleled by viscosity maximum, and also 
accompanied by an abrupt change in the phase angle (as 
measured by dynamic surface tension experiments). 
When the foaming maximum is approached from the 
"soluble" side. the phase angle, which is 70-80". begins 
to decrease at the foaming rnaximum and then drops 
precipitously thereafter to 20-30'. We believe the phase 
angle gives an independent. direct measurement of sys- 
tem solubility. 

Foumi~rg in rlr(, trc,r~lic. resin systcvn c,orrrlolt,.s vc,r)l 
srrongly ro rhc, co~flbirlct/ vtrritrl)l~,s (!/'hulk visc.osi!,' tr~rd 
resin soli~hili!\ (trs rnt~cr.surcd hy tht, phoso ungle). 

Foaming data for all systems were co-plotted for sys- 
tems of equal solubility (based on phasc angle). In all 
cases, the phasc angle separated the data into regimes of 
compatibility, within which very high correlations of 
foaming to bulk viscosity were consistently seen ( r  = 
.88-.96). High correlations of elasticity to foaming were 
only seen for phase angles >SOo. 

SUMMARY 01- C ~ M I ' ~ S I . ~ I ~ N  EFI:~.c..I.s: Foaming behavior 
of water-borne paint systems is strongly dependent on 
composition: 

(1) The resin itself is the agcnt responsible for foaming. 

(2) A region of minimum foaming has been identified. 

(3) Low cosolvent systems dcroani better. 

Figure 10-Effect of % extent neutraliza- 
tion on 90 min AFL composition map resin 

+ melamine 

(5) At equal composition (% NV and % cosolvent), 
addition of melamine reduces both bulk viscosity and 
foaming. 

(6) Increasing % extent neutralization causes in- 
creased foaming where bulk viscosity is strongly depen- 
dent on % extent neutralization. 

(7) Borderlines between phases are particularly bad 
for foaming. 

Approximately one-half of the commercial paint for- 
mulas were formulated at compositions where phase be- 
havior changes abruptly with very small changes in % EN 
and cosolvent level, which can lead to dramatic changes 
in inherent foaming ability. Defoaming such composi- 
tions is difficult, as shown by both the number and the 
level of defoamers in these paints. 

EFFECT OF D~FOAMERS: There are six compounds used 
as defoamers in the commercial reference paints, with 

Table 3-Defoamers Used in Varnish Formulas 

Defoamer Manufacturer's Description 
- -- -- . 

U . . . . .Siliconelsilica antifbani in 
111ineral oil 

V . . . . . .2. 4, 7. 9-tetramethyl-5-decyn-4, 
7-diol 

W . . . . . .Silicone-free organ~c solvent 
delmamer Tor aqueous coating5 

X . . . . . .Sodiunl dioctyl sulfosuccinate 
Y . . . . . .Like U, with added esters for 

self-emuls~licalion Inlo water 
Z . . . . . Non-silicone antifwarn 

NO. of 
Commercial 

Paints 
Using 
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Table 4-Effect of Defoamers on Foaming in Varnishes 

15% NVIlW (C+ A) Composition 

Average Foam Lifetime Defoamin 
Fresh Ageda Efficient? 

Defoamer (Min) (Min) (Fresh) 

None . . . . . . . .  - 112.5 - - 

2.0% . . . . . . . . .  X 92.1 144.0 18.2% 
2.0% . . . . . . . .  W 82.8 74.0 26.4% 
0.5% . . . . . . . . .  V 73.9 74.2 34.3% 
2.0% . . . . . . . . .  V 58.8 52.2 47.8% 

. . . . . . . . .  5.0% V 45.7 44.5 59.4% 
2.0% . . . . . . . . .  U 30.5 35.0 73.0% 

10% NVHO% (C+AI Comoosition 

- 

Defoamer 

None . . . . . . . .  - 
2.0% . . . . . . . .  .X 
2.0% . . . . . . . .  W 
0 .5%. .  . . . . .  . . V  
2.0% ......... v 
5.0%. . . . . . . .  .V 
2.0%..  . . . . . .  . u  

Average Foam Lifetime 

Fresh Aged* 
Win) Win) -- 

34.2 
31.8 32.0 
29.8 29.8 
26.8 25.9 
21.0 21.0 
14.2 22.8 
18.0 24.3 

Defoamin ? Efficiency 
(Fresh) 
- 

- 

7.2% 
12.9% 
21.7% 
38.6% 
58.6% 
47.5% 

(a) Samples aged %even month\ l room tempemlure 

(b, Deioaming EfBc,ency = I A F L l ~ l ~ ~ d ~ i l  - AFLIwIdcill 
AFI. llnltl 

X loll 

Figure 12-Effect of 2.0% V on AFL of 120% EN resin 

Figure 11-Effect of 2.0% V on AFL of 100% EN resin 
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anywhere from three to five different defoamers being 
present in any one paint. Tuhle 3 lists these defoamers. 
Four of the most commonly used defoamers were evaluat- 
ed singly for defoaming efficiency at the 2.0% level on 
resin NV. The 2.0% level of defoamer corresponds to 
actual defoamer use in paints, where three to five de- 
foamers used at 1.0-4.0% levels apiece can lead to paint 
systems with anywhere from 10.20% total level of de- 
foamer. The first three defoamers in Tuhle 3 had been 
selected for evaluation due to frequency-of-use and favor- 
able formulation comments. X was evaluated due to fre- 
quency-of-use and conflicting reports of effectiveness. 

Table 4 shows the defoaming effectiveness of these 
defoamers for two varnish compositions representative of 
commercial coatings (15% and 10% NV at 10% C +  A). 
The same order of defoamer activity was observed for 
both inherently high- and low-foaming systems: U(VERY 
GOOD) > V(GO0D) > W(FA1R) > X(N0 EFFECT). It 
is obvious from the table that it is much better to defoam 
an inherently low-foaming system. We did not consider X 
to be an effective defoamer in our tests. 

Table 5-Defoaming Effectiveness of 2.0% V 
in 15% NV Resin Varnishes 

Cosolvent Defoaming Efficiency 
- -- 

Level 
- -- 

100% EN 120% EN 
- .- 

7 0% . . . . . . . . . . . . . . .  19.4% 22.4% 
10.0% . . . . . . . . . . . . . . . .  37.5'8 34.3% 
1 3 0 1  . . . . . . . . . . . . . . . . . . . . . . . .  514'k 22. I% 
15.0% . . . . . . . . . .  . . . .  4 X h 9  33.4% 
20.0%) . . . . . . . . . . . . . . . . . . . . . . .  32 Of% - 
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Table 6 - Effect of 2.0% V on Average Foam Lifetime 
of Resin vs ResinlMelamine at 100°h EN 

Average Foam Lifetlme Average Foam Lifetlme 
15% NV Resin 15% NV ResiniMelamine (75125) 

% (C+A) No Defoamer 2.0% Defoamer % Defoarned No Defoamer 2.0% Defoamer % Defoamed 
7.091 . . . . . . . . . .  71.3 57.5 19.3% 53.3 42.8 19.8% 

100% . . . . . . . . . .  109.5 68.4 37.5% 55.6 38.2 31.3% 
13.W . . . . . . . . . .  152.3 74.0 51.4% 66.9 39.2 41.3% 

PERSISTENCE: Defoamer persistence evaluations were 
run on the defoamer-containing varnishes which had aged 
seven months at room temperature (Table 4). All samples 
(except one) showed essentially no change in defoaming 
ability within the experimental error of the AFL test. 
However, one sample with borderline solubility and con- 
taining X showed a significant increase in AFL of 56% 
(92-144 min), while sample bulk viscosity also increased 
significantly (+39%). X is known to form liquid crystal 
structures in certain waterlcosolvent mixtures, and this 
may be part of the cause for increased foam stability in 
this sample. 

EFFECTIVENESS OF DEFOAMER vs PAINT COMPOSITION: V 
was evaluated at the 2.0% level over a wide composition 
range. Figures l l and 12 and Table 5 represent the same 
data. They summarize the effect of % EN on defoaming 
effectiveness of V in 15% NV resin varnish samples. The 
foaming maximum represents borderline solubility and 
hence increased foaminess due to increased surface activ- 
ity. Increasing the % EN increases the resin solubility at a 
borderline solubility area. V acts as a defoamer at both % 
EN'S. In borderline .soluhilitv areas (high inherent foam- 
ing), V is much more e f i c t i v e  at 100% EN than at 120% 
EN(Tab1e 5 ) .  In low cosolvent areas (low inherent foam- 
ing), V has about equal effectiveness as a defoamer, with 
100% EN systems still defoaming better than 120% EN.  

V evaluations were extended to other 5% NV and % 
(Ct A) levels. In all cases, 100% EN samples defoamed 
better than 120% EN samples. In those cases where bor- 
derline solubility was evident on changing % EN, V was 
more efficient at 100% EN. 

Addition of melamine ccrused e.ssentiully no chunge in 
rhe defoamer e~fectiveness of V in low cosolvent systems 
at 100% EN (Table 6 ) .  even though net AFL's were lower 
due to the lower viscosity of resinlmelamine systems 
compared to resin alone. 

SUMMARY OF DE~FOAMER EVAI.UATIONS: For maximum 
effectiveness, defoamers should be used in inherently 
low-foaming coatings systems. Defoamers function bet- 
ter at lower %' extent neutralization. Defoarners showed 
noloss in activity in varnishes aged seven months at room 
temperature. 

Phase Behavior vs Foaming 

Water-reducible resinlaminelcosolventiwater systems 
are exceedingly complex. The polymer exists as micelles 
insolution, and these micellcs can exhibit many different 
phases (Figure 13).'" We can think of these micellar 
phases as being characterized by different patterns of 

"order" and "disorder." The amount of micellar order 
determines the rheology (Table 7). The observed patterns 
of orderldisorder are determined by the system's com- 
position. l 7  

Figure 14 illustrates phase relationships for Na Oc- 
toate, decanol, and water, which we are considering as a 
useful analogy to amine-neutralized-carboxylate resin, 
alcoholic cosolvent, and water systems.'' In the figure, 
one-phase areas of either high or low order (high or low 
viscosity, resp.), are separated from one another by two- 
phase areas. The rheology of the two-phase areas is pro- 
portional to the relative amounts of the individual one- 
phase areas and their inherent rheologies. (Three-phase 
areas can also be present, according to phase rules.) At of 
near a phase boundary, very small changes in composi- 
tion such as % NV, % EN, cosolvent level, etc., can 
appear as significant changes in rheology. Formulating 
too close to a phase boundary can appear empirically as 
non-reproducible results. Order-of-addition can influence 

Figure 13-Normal and reversed micelles and different liquid 
crystalline structures in a system of water-surface active sub- 
stance-amphiphilic substance. L1 and Lz are micellar solu- 
tions, E, D, and Fare liquid crystals, with hexagonal I, lamel- 
lar, and hexagonal II structures, respectively. (Reproduced 

courtesy of J. Amer. Oil. Chem. Soc.)16 
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Table 7 - Amount of Order Determines the Rheology 

LOW ORDER - ONE PHASE 
L, MICELLAR SOLUTIONS IN WATER 
L2 MICELLAR SOLUTIONS IN ORGANIC 

HIGH ORDER - ONE PHASE 
E HEXAGONAL PHASE IN WATER 
F HEXAGONAL PHASE IN ORGANIC 
D LAMELLAR PHASE 

ORDER - TWO PHASE 
PROPORTIONAL TO RELATIVE AMOUNTS OF ONE PHASE 
SYSTEMS PRESENT, AND THEIR INHERENT ORDER. 

the time it takes for a system to reach phase equilibration, 
and, in some cases, actually influence which phase ap- 
pears. Temperature also significantly affects the phase 
map, and not all phases are affected equally by changes in 
temperature in terms of composition range and existence. 

Previous work in our laboratory had shown the exis- 
tence of phases analogous to Figure 14." Dramatic vis- 
cosity changes with decreasing cosolvent levels had pre- 
ceded resin insolubility. At certain % NVI% cosolvent 
levels, liquid crystalline phases were evident prior to 
gross resin insolubility (lamellar phase D on Figure 14). 
The following coatings' properties were correlated to the 
resin's location on a rheologyicomposition map: viscos- 
ity, viscosity stability, flow and leveling, sag resistance, 
overall appearance, and quality of pigment dispersion. 

I n  the present work, with an inherently more soluble 
resin, no visual signs of insolubility were evident (such as 
opaqueness andlor resin precipitation). However, dra- 
matic viscosity changes and foaming maxima occurred, 
even when the resin solutions remained optically clear 

Figure 14-Sodium octanoate-decanol- 
water diagram of Ekwall, et al. (1975), as 
recently revised by Friman, et al. (1982). 
L = liquid, E = hexagonal liquid crystal, 
D = lamellar liquid crystal, F = inverted 

hexagonal liquid crystal" 

down to cosolvent levels as low as 4%. Stiff gels (hexag- 
onal liquid crystalline phase Eon Figure 14) were evident 
at compositions near the low-cosolvent "paint-making" 
area. Analogy to other WIR systems and foaming behav- 
ior now suggests that the acrylic resin is at or  near o 
phase change on the composition map for some of the 
commercial paints. 

Significant abrupt changes in application properties 
have been correlated to phase changes due to "minor" 
composition changes andlor temperature changes. 

PropertylComposition Diagrams f 
Propertylcomposition maps have been generated for 

the resin and resinlmelamine systems. Properties mapped 
included average foam lifetime, hulk viscosity, surface 
tension, system solubility (as measured by phase angle), 
and surface dilational viscoelastic properties (Figure 15). 
During the course of this project, we have identified three; 
primary variables controlling foam (bulk viscosity, soh. 
bility as measured by phase angle, and surface dilational 
elasticity), none of which were adequate singly as a pre- 
dictive tool for foamingldefoaming. Figure 15 illustrates 
the complexity of the data. Single variable correlations 
from linear regression analysis are listed in Table 8. Bulk 
viscosity is the strongest single factor controlling 
foaming. 

Multiple linear regression analysis was run on the 138 
data sets, weighted for location on a composition map to 
generate information about possible predictive models. 
These data sets represented insoluble and soluble resin 
systems, with and without melamine, with and without 
defoamers, at varied % EN with either DMEA or TEA., 
Data for each composition map point had been run in 
duplicate, at the minimum. A few data sets were dropped 
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from analysis when bulk viscosity was > 3 poise, since 
these had a very poor fit to the linear regression. 

Foumir~g corrrlcrtcd w r y  strongly to a combination of 
bulk viscosiry crnd phlrse cmglr ( .so lubi l i t~~)  ( R  = .82; 
99.94 conficlencc,) over thr cnrirr c.omposition map. This 
is a significant improvement over correlation to bulk 
viscosity alone (R = .7 1). Since the phase angle variable 
had been previously identified as an independent measure 
of solubility, its numerical value was used to quantify 
solubility for these particular samples. Correlation was 

very low for surface dilational elasticity (R = .28) 
(Table 9). 

Since paints are formulated at specific compositions 
(rather than over the entire map), two composition points 
representative of the seven commercial paint formulas 
were evaluated in detail for foamingldefoaming with 
added defoamers (Table 9). The only variable to change 
on addition of defoamer was the surface dilation modulus 
(from which the dilational elasticity and viscosity are 
derived). Foamingldefoaming correlated most strongly 
with the surface dilational elasticity (rather than the mod- 

H R Y L  WSLC 
e1111 n-n 
a 11111 11-61 
l l H l l  I,.,, 
t 1411 U-3) h 

Figure 15-Property/composition maps of 
acrylic varnishes, 100% EN 

Vol. 59, No. 744, January 1987 



P. KUSCHNIR, R.R. ELEY, and F.L. FLOYD 

governing inherent foamingldefoaming properties, upon 
Table 8 - Single Variable Correlations for FoamingIDefoaming which the defoamer acts, At a composition point where 

All Cases - Weighted for Location on Composition Map solubilitv is borderline and difficult to reoroduce (even I 
AFL BV AST f3 DSE DSV DSM 

An 1.000 0.706 0.405 0.008 0.284 0 .640 0.461 
BV I . O W  , 0 7 3  0.515 - .051 0.545 0 .222 
AST 
e 
DSE 
DSV 
DSM 

AFL = Average Foam Lifettme 
BV = Bulk Vtseoslty 
AST = Apparent Surface Tenrion (rtatic) 
(3 = Theta (phase angle) 
DSE = Dtlaltonal Surface Elil$ticity 
DSV = D!lallonal Surface Vt\coslty 
DSM = Dilatlonal Surface Modulus Idynamlc surface tmrlon) 
(DSE and DSV are deilved from the DSMI 

ulus or viscosity). Bulk viscosity characteristics of single 
composition point samples were essentially constant. 

At the single composition point of 10% NV and 10% 
(C+A), system solubility was reproducible for replicate 
samples. Under conditions of controlled solubility, sur- 
face dilational elasticity strongly controlled foaminglde- 
foaming (R = .81; 99.6% confidence). 

samples at the 15% NV and 10% (C+A) composition 
point are at a borderline soluble area where it is very 
difficult to produce the "same" solubility for replicate 
samples. As with the 10% NVlIO% (C+A) samples, 
surface dilational elasticity strongly controls foaming1 
defoaming at this single composition point (R = .76; 
99.9% confidence) and bulk viscosity does not (R = .36; 
79.2% confidence). However, bulk viscositylphase angle 
(solubility) are even more significant (R = .86; 99.9% 
confidence). This is due to the importance of solubility in 

under cbntrolled laboratory conditions),' foaming be. 
comes extremely difficult to predict and even harder tc 
control. 

A given product formulation will usually occupy i 

relatively small region of composition space (e.g., a sin, 
gle composition point) and therefore, the surface dila. 
tional elasticity is likely to dominate its foaming behav. 
ior. It is especially useful in evaluating defoamers 
However, surface dilational elasticity must be used wit1 
caution when comparing either two widely differing corn 
positions, or two compositions in a narrow range wherc 
"minor" formulation changes have changed the system'! 
solubility, and hence bulk viscosity. 

Summary of Factors Controlling Foaming I 
( I )  Bulk viscosity is the strongest single factor con- 

trolling inherent foaming. I 
(2) Solubility (phase behavior) controls bulk viscosity. ( 
(3) Surface dilational elasticity as a factor controlling 

foaming is observable only in the design space where 
bulk viscosity and solubility are essentially constant. 

(4) Defoamers act only on secondary factors, such as 
surface dilational elasticity. 

FORMULATION RECOMMENDATIONS 

Foaming is a very sensitive measure of system solubil- 
ity. It is at a maximum near resin solubility (phase) 
changes. Defoaming u coating system near a ,foaming 
maximum is very iml>racticcrl. Formulators should take 
advantage of the inherently "low-foaming" composition 

Table 9 - Dependence of Average Foam Lifetime on Most Significant Independent Variables 1 
I 

ALL CASES, WEIGHTED FOR LOCATION ON COMPOSITION MAP, EXCLUDING THOSE SAMPLES WITH BULK VISCOSITY ,. 3 POISE I Independent Variables Statistics 

Visc. Theta SDE R Signif. F Value DF ' 

SINGLE COMPOSITION POINT (15% NV AND 10% (C +A)). 
Independent Variables Statistics 

Visc. Theta SDE R Signif. F Value DF 
X .35XS .?IlX(I I X I ?  

X ,7639 .IN115 Ih X 12 
X X ,8555 .ml117 IS 0 I I 

SINGLE COMPOSITION POINT (10% NV AND 10% (C+A))b 
Independent Variables Statistics 

Visc. Theta SDE R Signif. F Value DF 

X 3 1 x 5  .36'17 0 .9  X 

(a) Thlr particular compolll>on 1s honlerlinc $oluhlu It I, very difl~culi s, pnrduce thc "rilllle" \oluh#l~ly lnr rcpl~~rte  \:~tnplr\ I ha\. thu pl,.l\c .lnplr v;~~. lh lr  Ilheldl co~llrlhule\ ~ g n i l ~ ~ . ~ n t l !  i l l  the 
correlation 

lbl Thjr paillcular compo\ltlon ha, repmduclblr ,ulubil~ty for replrntc ramplcr 
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map areas when formulating paints and solving Ibaming 
problems. Figure 16 illustrates the following formulation 
recommendations. As always, there are property trade- 
offs which the formulator must balance, but which the 
following recommendations attempt to minimize: 

( I )  Formulate to inherently "low-li)aniingV composi- 
tion map areas. 

(2) Avoid compositions where viscosity is strongly 
dependent on 8 extent neutralization. since this response 
indicates borderline resin solubility, and hence more 
foaming. 

(3) Formulate to 100- I 10% EN where possible. Verify 
that final paint pH specifications truly reflect the 100- 
llO% EN level. 

(a) < 100% EN leads to resinlmclaniinc reaction at 
room temperature, with precipitation when cosolvent 
levels are < 10%. 

(b) > I  10% EN leads to hydrolysis of rcsin (even 
acrylics) with loss of rcsin reactive sites. In composi- 
tion areas where there is a strong pHlviscosity re- 
sponse, paints will also show viscosity instability with 
tlme. 

(c) Defoamers function better at 100%~ EN. 

(4) Control application viscosity by varying % NV and 
resinlmelaminc ratios rather than %. EN. 

( 5 )  Evaluate defoamers orily after a system composi- 
tion with inherent lower foaming has bcen identilied. 
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Figure 16-Inherent foaming/composit ion 
m a p  o f  acryliclmelamine systems as  a for- 

mulation guideline 

References 
( I )  Bikerman, J.J.. Theories I!/ '  Foam Stuhili(v, in "Foams," 

Springer-Verlag. New York (1973). pp 231 i f .  
(2) Ross, S. and Nishioka, G., "Foaminess of Binary and Ternary 

Solutions." J. Plvv Ch~rn., 79 (IS), 1561 (1975). 
13) Ross, S. and Patterson, R.E., "Innate Inhibition of Foaming and 

Related Capillary Effects in Partially Miscible Ternary Systems," 
J. P h ~ s .  C~PIII., 83 (17). 2226 (1979). 

(4) Bikerman, J .J.. Moosrrrrarrnf of Foominc,ss, in "Foams." 
Springer-Verlag, New York ( 1973). pp 65-97. 

(5) Eley. R.. unpuhl~\hcd work. 
(6) Ross. S. and Nishioka. G , J Phys. Che~n.. 79. 1561 (1975). 
(7) Ro\s. S, and Nishioka. G., in "Foams-An Int'l Conf.." Brun- 

nel Univ.. 1975. pp 15-30. Sutterworths. London, 1976. 
(8 )  Nishioka, G.. Laay. L.L., Facemire, B.R.. J. Coll. Ir~trrfirce Sci., 

80, ( I ) .  Mardo 1981. 1974. 
(9) Hill. L.W. and Brandenburger. L.B., Prog. Org. Cool.. 3. 361 

(1975). 
(10) Hil l .  L.W. and Wicks, Z.W..  pro^. Or8 CONI.. 8. 161 (1980). 
( I  I )  Hil l .  L .W.  and Richard\. B.M., "Viscosity of CusolventlWater 

Solutions of Amme Neutraliled Acrylic Copolymers," JOURNAL 
01- COAIIN<,S TI.CIINOI.OGY. 5 1 ,  NO. 654, 59 (1979). 

(12) Brandenburger. L.R. and Hill. L.W., "Solvent Loss from Water- 
Soluble Acryllc Copolynier S~~lulk~ns." JOLIRNAL OF COIATINGS 
TI <~IINOl.l)tiY, 51.  No. 659, 57 (1979). 

(13) Wicks. Z.W.. Anderson. E.A., and Culhane, W.J.. "Morphology 
of 'Water-Soluhlc' Acrylic Copolymer Solut~ons." JOURNAL OF 

Con-r~~(;s TI:CIINOI.O(;Y. 54. No. 6 8 8 .  57 (1982). 
(14) "Ordered Fluid\ & Liquid Crystals.'' Advances in Chemistry 

Series No. 63. American Chemical Society. Washington. D.C., 
1967. 

( IS)  Biker~nan, J.J., "Foams," Springer-Verlag, New York (IY73), 
p 108-I 13. 

(16) Krog. N.. and Lauridsen. J.B.. "Food Emulsions." S .  Friberg, 
cd.. Marcel Dckker. NY. 1976. p. 120. 

117) Ekwall, P.. "Composition. Properties and Structures of Liquid 
Crystalline Phase\ in Systco~?, or Anlphiphilic Compounds," 
Glenn H. Brown. ed., A~I,L~IIL.PI i f ]  I.iqsid I.ry.\f(~Is, VoI. I. Aca- 
demic Pre\s 0975). pp 1-142. 

(18) Laughlin, K.G.. Pha\e Equilibria and Me\opha\es in Surractant 
Syslcrnj in "Surfactants." l'h. F. Tadn~s, ed., Academic Press 
(19x4). pp 53-81 

(19) Kuschn~r. P. and Floyd, F.L., to he published. 

Vol. 59, No. 744, January 1987 



Hydrite UF and 
Kaomer 350 kaolins. 

Georgia Kaolin's TiO, extender 
clays help lower your production 
costs and improve the quality 
of your semi-gloss paints. 

Hydritem UF kaolin. A unique 
,. white clay. Recommended by 

major latex manufacturers as 
an ideal extender in semi-gloss 
paints. Ultrafine particle size 

permits high PVC loadings 
without sacrificing gloss. 

Kaomerm 350 kaolin. Engi- 
neered to be a more economi- 
cal alternative to the Hydrite 
UF grade where ultrafine par- 
ticle size is not critical. High 
brightness and controlled 
particle size produce cleaner, 
crisper tints. Spray drying allows 
for easier dispersion. Truly an 
ideal TiO, spacer in water-based, 
semi-gloss paints. 

Your GK representative can tell 
you more about maintaining 
paint quality while cutting pro- 
duction costs. Call Georgia 
Kaolin. Or your GK distributor. 

Georgia Kaolin. We help you 
make better paint.'" 

Georgia Kaolin Company 
2700 U.S. Highway 22 East 
Union, New Jersey 07083 
201 851-2800 



THIS PAPER WAS AWARDED SECOND PRIZE 
IN THE 1986 ROON AWARDS COMPETITION 

Binders for Higher-Solids Coatings 
Part I: Synthesis of Model Alkyd Resins 

Steven L. Kangas and Frank N. Jones 
North Dakota S ta te  University* 

Model alkyd resins were synthesized by esterifying 
phthalic anhydride, triols, and a fatty acid with dicy- 
clohexylcarbodiimide (DCC) at 25°C in pyridine with 
catalytic amounts of p-toluenesulfonic acid (p-TSA). 
Reference alkyds were prepared by conventional es- 
ter~fication of the same formulations at 220°C. The 
products were characterized by infrared (IR) spec- 
troscopy and by size exclusion chromatography 
(SEC). Model alkyds generally have lower M, and 
M,/M, than their conventional counterparts. The re- 
sults indicate that the mild-temperature process is 
irreversible and is essentially free of side reactions. 
Thus, it appears useful for reproducibly synthesizing 
model alkyd resins of predictable structure. 

Substituting trimethy!olpropane (TMP) for glycerol 
significantly reduces M, and M,IM, of alkyds pre- 
pared by a conventional process. Longer processing 
times are required. The results suggest that the 
-OH groups of TMP are less reactive than those of 
glycerol. This substitution is expected to reduce resin 
viscosity. 

INTRODUCTION 

Technology to make one-package, higher-solids coatings 
that perform well but do not require baking is one of the 
major challenges facing coatings researchers. This paper 
and the one that follows report the initial results of a long- 
range research program in this area. 

Alkyd resins are an obvious starting point for such a 
program. Coatings based on alkyds retain a large share of 
the market because of their economy, versatility, ease of 
application, and unique ability to crosslink with air. Al- 

kyds have been somewhat neglected by researchers in 
recent years, perhaps because of projections that they will 
be supplanted by newer types of binders and perhaps 
because of their complexity. We believe that research on 
alkyds is timely. It seems clear that they will be widely 
used for decades, and contemporary polymer research 
methods are capable of yielding insights into these com- 
plex materials. 

Alkyd resins are difficult to study because they are 
extremely heterogeneous materials. They are produced by 
direct esterification at temperatures above 20OoC, condi- 
tions under which side reactions such as etherification 
and coupling of fatty acid chains through their double 
bonds are ~navoidab le . ' .~  As a result, alkyds are complex 
mixtures of unreacted monomers, oligomers, polymers 
and, often, suspended gel 

A second difficulty in studying alkyds is that they are 
hard to reproduce. Small changes in process conditions 
can substantially change resin and coating properties.5 

The first goal of this program was to circumvent these 
difficulties. We sought a method for synthesizing model 
alkyd resins that would minimize side reactions and 
would reproducibly yield relatively homogeneous prod- 
ucts. Part I of this series of papers describes how this goal 
has largely been achieved, and Part I1 will describe prop- 
erties of the products. 

S y n t h e s i s  of Model Alkyd R e s i n s  
at R o o m  Tempera tu re  

The synthetic method chosen for this study was pio- 
neered by Holmberg and ~ o h a n s s o n . ~  It uses an esterifica- 
tion method well known to organic chemists7 and recently 
adapted for polymer The method involves 
reaction of carboxylic acids (or anhydrides) and alcohols 
with dicyclohexylcarbodiimide (DCC) in the presence of 
pyridine or 4-dialkylaminopyridines (Figure 1). DCC 
both promotes ester formation and takes up water, form- 
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Figure 1-Reaction of carboxylic acid and 
alcohol wlth DCC and pyridine or diaikyl- 

amlnopyridlne 

0 

0 N=C=N 0 + 2RCOOH-OlCO120 + O;-!-!O 
DCC DCU 

Reaction of carboxylic acid with DCC. 

R R 

'N' 

0 
(RCO),O + R'OH- RCOOR' + RCOOH 

or 

0 / P-TSA 

Reaction of anhydride and alcohol with pyridine or 
diaikylaminopyridine. 

ing dicyclohexylurea (DCU). After preliminary studies of 
various esterification procedures, pyridine was chosen as 
solvent for this work. Catalytic amounts of p-toluenesul- 
fonic acid (p-TSA) were added to suppress side reactions 
(see Discussion section). 

Alkyds of each composition studied were prepared by 
the conventional, high-temperature process for compari- 
son with model alkyds. 

Size exclusion chromatography (SEC) [often called gel 
permeation chromatography] was the principal method 
used for characterizing the products. It is used to indirect- 
ly-estimate-number and weight average ~olecula r  weights 
(M, and M,, respectively). The ratio M,/M, measured 
by SEC is defined as the polydispersity index (PDI), a 
convenient indicator of the breadth of the molecu!ar 
weight distribution. While the absolute accuracy of M, 
and M, determined by SEC is questionable, the method is 
considered fairly reliable for comparing similar composi- 
tions. 

EXPERIMENTAL DETAILS 

Materials 

Phthalic anhydride, glycerol, trimethylolpropane, pyri- 
dine, and DCC, (all from Aldrich) were the purest grades 
available and were used as received. Pamolyn 200 fatty 
acid (Hercules) is stated to be 78% linoleic acid and 22% 

'aleic acid and to have an iodine number of 162. Its 
equivalent weight was found by titration to be 288. 

Formulations 
Three series of model alkyds were formulated from 

Pamolyn 200, phthalic anhydride, and glycerol or TMP. 

Compositions of model alkyds in these series are shown 
in Tables I and 2. 

Series I model alkyds were formulated at fixed oil 
lengths and variable excess OH levels. Oil lengths were 
52% for alkyds containing glycerol and 47% for those 
containing TMP so that comparable alkyds would have 
the same mole ratios of fatty acid, diacid, and triol. The 
excess OH contents were 7.4, 14.6, 21.7, and 28.7%. 

Series 2 model alkyds were formulated at variable oil 
lengths and a fixed excess OH level of 18%. The oil 
lengths were 45, 50, 55, and 60% for alkyds based on 
glycerol and 40, 45, 50, and 55% for alkyds based on 
TMP. These oil lengths were chosen to span a similar 
range of monomer mole ratios. A 45% oil length glycerol- 
based alkyd has the same mole ratios of monomers as the 
40% oil length TMP-based model alkyd, etc. 

Series 3 model alkyds were formulated with oil length 
fixed at 50% and excess OH (glycerol) content fixed at 
18%, but the extent of reaction was varied by changing 
the amount of DCC used. 

Procedure for Synthesis 
of Model Alkyd Resins 

Synthesis of model alkyds is exemplified by the proce- 
dure for a 52% oil length, 7% excess OH model Series I 
alkyd: A solution of Pamolyn 200 (10.34 g, 0.036 mol), 
phthalic anhydride (7.41 g, 0.050 mol), glycerol (4.48 g, 
0.049 mol), and p-TSA (0.9 g, 5 mol% based on DCC) in 
pyridine (100 mL) was placed in a 250-mL round bottom 
flask. The flask was placed in a water bath at room 
temperature to moderate the mildly exothermic reaction 
and stirred with a magnetic stirrer. Solid DCC (18. I0 g, 
0.088 mol, a 2% excess) was added to the stirred solu- 
tion, and the flask was stoppered. The DCC dissolved 
quickly and a precipitate (identitied as DCU by mp and 
IR) began forming in about one minute. The mixture was 
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stirred for 24 hr. The DCU was filtered and 50 mL of 
CH,CI, were added to the filtrate. The filtrate was 
washed with three 200-mL portions of 1M HCI and with 
100 mL of H20. The CH2CI2 solution was dried over 
MgS04, filtered and evaporated in vucuo. The resinous 
residue was dissolved in a mixture of 100 mL of pentane 
and 25 mL of ethyl acetate. The solution was cooled to 
- 5  T overnight and filtered to remove traces of precipi- 
tated DCU. Solvent was evaporated in vucuo using a 
rotary evaporated to yield about 18 g of light yellow resin 
which was stored under an inert atmosphere. 

All model alkyds were synthesized by similar proce- 
dures. Yields averaged about 90%. Filter paper was used 
to filter Series I model alkyds and medium-porosity sin- 
tered glass funnels were used for Series 2. The latter more 
effectively removed traces of insoluble material. 

The percent nitrogen of representative model alkyds 
was determined to ascertain that unwanted nitrogen-con- 
taining materials were not incorporated. Typical results: 
Series I alkyds (0.06-0.15% N; Series 2 alkyds: 50.01% 
N (below the limits of detection). The nitrogen detected 
in the Series I model alkyds is attributed to the presence 

Table 1-Alkyd Formulations--Series 1 

Fatty Phth 
Acid Anhy 

9 9 
Ilkyd' (mol) (mol) 
- -- - - - - 

G.7.C . . . .51.68 37.03 
l0.1791 (0 250) 

G-IS-C .53.29 37 03 
(0.185) (0.250) 

G-!!-C . . . .54.90 37.03 
(0.19 1) 10.250) 

G.29-C . . . .45.20 29 .62 
(0.157) (0.200) 

G.7-M . . . . .  10.34 7.41 
(0.036) (0.050) 

G-IS-M . . 10.66 7.41 
(0.037) (0.050) 

C-!!-M . . . 10.98 7.41 
10.038) (0.050) 

G.29-M . . . 12.56 8.23 
(0.144) (0.056) 

T-7-M. . . . 10.34 7.41 
(0 036) (0.050) 

T-IS-M . . . 10.66 7.41 
10 037) (~1.050) 

T.21-M . . . . 10.98 7.41 
(0.038) (0.050) 

T-1Y.M . . . . .  12.56 8.23 
(0.044) (0.0561 

- H,O 
TMP Glycerol (Theo) 

9 9 9 
(mol) (mol) (mol) 

- 

- 22.38 7.72 
(0.243) 

- 24.09 7.82 
(0.262) 

- 25.80 7.93 
(0.280) 

- 22.01 6.43 
(0.239) 

Grams 
(Theo) 

103.37 

106.59 

109.80 

90.40 

20.68 

21.33 

21.96 

25.12 

113.61 

94.07 

97.27 

100.46 

22.73 

23.53 

24.32 

27.92 

nl Alk!ddr\~gnall<m--Seric I I r~< l l  lgly <>rIMI'I- 4 cxcu\\OH p n r c n  Ic~~nvenln,nrl 
amk l l  hr?rclsplt (;-7-C. glyrcnll. 7'k uxrcw OH. canvr'llllt,nal pwi.e\r 

of finely divided DCU that was not completely removed 
by filtration through filter paper. 

Procedure for Cooking 
Conventional Alkyd Resins 

Alkyds were prepared by a conventional procedure as 
exemplified by preparation of a Series 2, 60%-oil length 
alkyd: Pamolyn 200 (59.93 g,  0.208 mol), phthalic anhy- 
dride (29.62 g,  0.200 mol), glycerol (22.03 g,  0.239 
mol), and xylene (8 g) were placed in a 500-mL 3-neck 
round bottom flask equipped with a Dean-Stark trap, a 
cold water condenser, a heating mantle, a thermometer, 
an N2 inlet, and a mechanical stirrer. The mixture was 
heated under N2 flow (approximately 5 mllmin) to 220 "C 
( ? 3 "C) during 30 min. The temperature was maintained, 
xylene was refluxed, and water was removed until an acid 
number of approximately 12 was attained. The resin was 
allowed to cool to about 80 "C and poured into a glass 
bottle. It was stored under N2. 

All conventional alkyds were made by similar proce- 
dures. 

Table 2-Alkyd Formulations--Series 2 

Fatty Phth - H,O 
Acid Anhy TMP Glycerol (Theo) 

9 9 9 g g Grams 
Alkyd' (mol) (mol) (mol) (mol) (mol) (Theo) 

(a1 Alkyd de\ignalion-Seiic\ 2: lnol-B oil length-pmcers, for example. T-55-M; TMP. 
552 011 Icngth.   nod el alkyd. 
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Relative Rates of Etherification 
of Polyols 

A mixture of 56 g of glycerol and 0.57 g (0.25 mol %) 
of 2-N, N-dimethylammonium ethyl benzoate tosylate 
(acid catalyst) was heated in an inert atmosphere with 
stirring at 215 "C for 4 hr. TMP was subjected to the same 
conditions. The extent of etherification was estimated by 
comparing OH numbers of the materials before and after 
this treatment. 

Resin Characterization 

M,, and M, were determined by SEC using a Waters 
Model 510 pump, a Model R401 differential refractom- 
eter detector, a Model 730 data module, and four columns 
in series: lo3, lo2, 500, and 100 A.THF was used as the 
eluting solvent; flow rate was 1.0 mllmin. Polystyrene 
reference standards were used. 

Table )Reaction Times, Acid Numbers, and Molecular Weight 
Data of Conventional and Model Alkyds 

Reaction Acid 
Alkyd* Time (hr) Number 1. M, PDI 

Series 1 
G-7-C. . 
G-15-C. 
G-22-C . 
G-29-C . 

-.T-40-M . . . . . .  - 
T-45-M 
T-SO-M . . . . .  .- 
T-55-M 

(a) Designation-Series I :  Triol-C crcerr OH-process 
Serner 2: Trial-il length-prnce,,. 

Table 4--Etherification of Triol; 215°C for 4 Hr in the 
Presence of 0.25% Acid Catalyst 

OH # (exp) OH # (theo) X Resctlon 

. . . . . . . . . . . . . . . . . .  TMP 1 123 1254 10.5 
Glycerol ............... 1434 1828 21.6 

Infrared spectra were obtained using a Perkin Elmer 
Model 137 Spectrophotometer. 

OH numbers were determined by the imidazole- 
catalyzed esterification with pyromellitic dianhydride 
m e t h ~ d . ~  

RESULTS AND DISCUSSION 
I 

Reaction times, acid numbers, and molecular weight 
data for the Series 1 and 2 alkyds made In this study are 
shown in Table 3. Results of etherification rate studles 
are shown in Table 4. The molecular weight data and; 
extents of reaction of the Series 3 alkyds are shown in 
Table 5. 

DCC-Promoted Esterification Reaction 

Carbodiirnides have many uses in organic and bio-, 
chemical syntheses.'" The direct esterification of organic : 
acids (or anhydrides) with alcohols in the presence of' 
DCC and a pyridine derivative have been reported.".I2~ 
proposed rne~hanism".'~ is shown in Figure 2. The first ~ 
step is protonation of DCC to form I, followed by rapid ~ 
formation of relatively unstable 0-acylisourea intermedi- , 
ate 11. 11 will either be protonated to form intermediate 111 : 
or will undergo an b N  acyl shift to give stable N-i 
acylurea IV. Protonated intermediate I11 can form the/ 
desired product V and DCU. The catalytic reaction ofi 
pyridine with anhydrides and alcohols is thought to in- 
volve cationic intermediate VI. VI then undergoes attack 
by the alcohol to give the ester and regenerated catalyst, i 

While use of an acid catalyst (p-TSA) in a basic solvent/ 
(pyridine) may seem illogical, its benefit can be rationa- 
lized in terms of the above mechanism. The acid sup- 
presses the b N  acyl shift reaction by protonating inter-, 
mediate 11, presumably the strongest base present. The 
result is formation of the desired intermediate 111 and 
suppression of the undesired O+N acyl shift reaction that 
gives N-acylurea IV. Complete suppression of the latter 
reaction is necessary to avoid contamination of the model 
alkyd with N-acylurea residues. 

DCC-Promoted vs High Temperature 
Esterification Processes 

The main objective of this study was to develop a 
reproducible method for preparing model alkyd resins 
that would be free of side reactions. It is not possible to 
categorically prove the absence of side reactions, but all 
available evidence indicates that the objective has been 
met. This evidence can be summarized as follows: 

( I )  DCC-promoted esterification in pyridine with, 
p-TSA has previously been shown to produce virtually; 
pure oligoesters when relatively simple combinations of, 

Journal of Coatings Technology j 



BINDERS FOR HIGHER-SOLIDS, PART I 

monomers, e.g. phthalic anhydridelneopentyl glycerol, 
are used.' DCC-promoted esterification appears to be 
iaeversible at 25°C. If so, it is expected to be more 
reproducible than processes in which transesterification 
can occur after ester bonds have formed. 

(2) Nitrogen content of Series 2 model alkyds is below 
the limits of detection of elemental analysis, about 
0.01%. indicating that formation of undesired N-acylurea 
is almost completely suppressed. The traces of nitrogen, 
approximately 0.1%, detected in Series 1 alkyds are at- 
tributed to inefficient removal of DCU by filtration 
through filter paper. 

(3) IR spectra of all model alkyds were essentially 
superimposable on those of their high-temperature coun- 
terparts, indicating that the main structural features are 
the same. Examples are shown in Figures 3 and 4.  Peaks 
attributable to side reactions in the spectra of high-tem- 

Table C S E C  Results-Series 3. 50% Oil Length Alkyd 
(18% Excess OH). Prepared to Various Extents of Reaction- 

Model and Conventional Process 

Sample # Acid # %Conversion M. 
~ 

conventional Mkyd 
1 . . . . . . . . . . . . .  57.5 84.3 1390 
2 . . . . . . . . . . .  ..32.2 91.2 2010 
3 . . . . . . . . . . . . .  18.5 94.9 2590 
4 . .  . . . . . . . . . . .  12.2 96.6 3050 
5 . .  . . . . . . . . . . .  .5.9 98.4 3520 
6 . .  . . . . . . . . . . .  .3.4 99.1 3950 

8, PDI 
- - 

Model Alkyd 
1 . . . . . . . . . . . . .  48.2 86.8 950 1290 1.4 
2 . . . . . . . . . . . .  34.4 90.6 1240 1910 1.5 
3 . . . . . . . . . . . . .  19.5 94.6 I680 2920 1.7 
4 . . . . . . . . . . . . .  12.5 96.6 1970 3570 1.8 
5 . . . . . . . . . . .  . .5 .1  98.6 2260 4260 1.9 
6 . . . . . . . . . . . . . .  2.6 99.3 2380 4630 1.9 

R c o o H t O N = c = N O =  o N = c = I O + R c o o -  

C = 0 

/ / I  0 

O N =  ; - " - O O - N  

R 

" H0 
C = 0 

I1 IV 

ACYLURtA 

11 0 0 

0" C - E  0 - RCOO- R C O C R  /I /I 
+ 0 

C = O  
R v 

111 0 
I1 

0 ; - C  -;to 
DCU 

0 0 

R!o!.R +Q = 0 R u m -  

'N + 
I 

C = o  
R 

V I  

0 
II 

RfOH + Q - R C OR' t RCOOH t 

I 
C = O  
R 

Figure 2-Proposed mechanism for the re- 
actions of DCC, carboxylic acid, anhydride, 

and alcohol in pyridine 
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Figure 3--IR Spectrum-TMP based model 
alkyd; 50% oil length, 18% excess OH- 

Series 2 

d 
cm" 

40pO 30,OO 201)O 1500 1000 900 800 
I # 

t 1  a 

0 3  4 i j i i o l i l i  ~i l i  

Wavelength (microns) - 

perature products could not be distinguished with the 
relatively low resolution instrument used. 

(4) IR spectra further confirm the absence of undesired 
N-acylureas. Strong peaks at about 1525 and 1650 cm- ' 
associated with such species are not detectable in the 
spectra of the products. 

(5) SEC data are consistent with the picture that fewer 
side reactions occur in the DCC-promoted process than at 
conventional temperatures. For example, plots of M,, vs 
% excess OH and oil length for Series I and 2 alkyds 
(Figures 5 and 6) show that M, of the conventional 
alkyds is consistently higher at a given level of excess OH 
a_nd oil length (except at high oil lengths). The higher 
M,'s are attributable to side reactions, such as etherifica- 
tion and dimerization of fatty acid chains that occur dur- 
ing conventional processing. 

(6) Plots of polydispersity index (PDI) vs excess OH 
for Series 1 (Figure 7) and vs oil length for Series 2 
(Figure 8) reveal that PDl's of conventional alkyds are 
higher, especially at low excess OH and at low oil length. 
This observation indicates that side reactions that in- 
crease PDI in the conventional process are suppressed in 

the low-temperature process. Side reactions that could 
increase PDI include etheritication of polyols and cou. 
pling of fatty acid chains. 

(7) Characteristics of partly polymerized Series 3 al- 
kyds also suggest that side reactions are suppressed in the 
mild temperature process. Plots of acid n u m b e r ~ s  M, 
and of acid number vs PDI (Figure 9) show that M, and 
PDI of conventional alkyds are higher than that of the '  
model alkyds at any given extent of reaction,PDI of the 
model alkyds is a nearly linear function of M, over the 
range of values studied while PDI of the high-temperature 
alkyd becomes non-linear as. acid number falls below 
about 20. Theoretically PDI should rise rapidly as the gel 
point is approached in both cases." An interpretation of 
Figure 9 is that conventional alkyds approach the gel 
point at lower conversions than model alkyds because 
high-temperature side reactions decrease the theoretical 
gel point. The fairly linear increase of PDI during model' 
alkyd processing strongly suggests that side reactions that 
would lower the gel point and increase PDI are minimal. 

It appears that side reactions play at most a minor role 
in the mild-temperature process and that esterification is 

Figure 4-IR Spectrum-TMP based con- 
ventional alkyd; 50% oil length, 18% ex. 

cess OH-Series 2 

Wavelength (microns) 
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the only reaction that occurs appreciably. If so. the struc- 
tures of the molecules present in the model alkyds would 
be determined only by kinetic factors, that is, by the 
relative rates of the various esterification reactions that 
occur. 

If this picture is correct, it would be feasible to quanti- 
tatively predict the distribution of structures present in 
model alkyds by assuming relative rates of each esterifi- 
cation reaction and modeling the process on a computer. 
Structureiproperty correlations would become possible. 
Such studies are beyond the scope of the present investi- 
gation. 

While DCC-promoted esterification is a convenient 
laboratory-scale procedure, its utility is probably limited 
to preparation of model materials for experimental use 
and perhaps for preparation of specialized materials. Its 
shortcomings as a production method are: 

( I )  Use of pyridine as a solvent requires that the model 
alkyd must be isolated by a series of filtration, concentra- 
tion, and washing steps. These steps are effective because 
all by-products are either insoluble in common solvents 
(DCU), soluble in water, or volatile, but they would be 
costly in high-volume production. 

(2) A mole of DCC is required for every mole of acid 
or anhydride esterified. DCC is costly, and economical 
production by this process would only be possible if an 
economical way is found to recycle by-product DCU. 

(3)  As previously shown,' yiclds in DCC promoted 
esterification are reduced by presence of moisture. In the 
laboratory, this problem is easily overcome by using a 
small excess of DCC. 

Glycerol  v s  TMP 
in High S o l i d s  Alkyd R e s i n s  

It was observed in this study that glycerol and TMP 
behave quite differently in conventional alkyd manufac- 

0 G l y .  Conv. 
G l y .  Model 

A THP Conv. 
V THP Model 

40 45 50 55 

Oil  Length (TMP) 

1 I 
i 5  5b  5'5 6b 

% Oil Length (Gly.) 

Figure &Plot of oil length vs 8,  of the Series 2 alkyds 

turing; the differences have significant practical implica- 
tions. 

In every case studied here, TMP-based conventional 
alkyds required about twice as long to reach the target 
degree of polymerization than their glycerol-based coun- 
terparts. A similar observation was reported previously . I 6  

Further, glycerol-based alkyds consistently had higher 
M,, M,, and PDI than comparable TMP-based alkyds. 

0 G l y .  Conv. 
G l y .  Model 

A V THP THP Conv. Model 

5 KYCCSS 011 

Flgure &Plot of % excess OH vs M. of the Series 1 alkyds 

% Excess OH 

Figure 7-Plot of % excess OH vs PDI of the Series 1 alkyds 
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% Oil Length (TMP) 

7 --,-.-- - _I 
45 50 55 60 

Oil L.:i~:th (Gly . )  

Flgure &Plot of oil length vs PDI of the Series 2 alkyds 

One might have expected TMP-based alkyds to require 
shorter cook times than comparable glycerol-based al- 
kyds because all three -OH groups of TMP are primary 
while glycerol has two primary and one secondary -OH 
groups. However, the observed long cook times with 
TMP indicate that the hydroxymethyl primary -OH 
groups of TMP esterify more slowly than the secondary 
-OH group of glycerol, presumably because of steric 
hindrance associated with the neopentyl-like structure of 
TMP. 

The decisive factor governing cook times is probably 
the relative rates at which the third -OH groups of the 
triols react. It appears reasonable that the third -OH 
group of TMP may be more hindered by the presence of 
three bulky groups (two ester groups and one ethyl group 
on the neopentyl carbon) than the third -OH group of 
glycerol diester by the two bulky groups on the secondary 
carbon. 

A tentative explanation of the observed lower M, of 
TMP-based conventional alkyds is based on the assump- 
tions that etherification is one of the principal side reac- 
tions that raises M, of glycerol alkyds and that TMP 
etherifies-more slowly than glycerol. Etherification in- 
creases M, by reducing excess OH and increasing the 

-average functionality of the formulation. In a single ex- 
periment, we observed that acid catalyzed etherification 
of TMP was much slower than the same reaction of 
glycerol (Table 4), supporting the tentative explanation. 
The difference can be attributed to greater steric hin- 
drance of all -OH groups in TMP than of the -OH 
groups of glycerol. 

The lower PDI of TMP-based alkyds are also attribut! 
able to steric hindrance. If the third -OH group of TMP 
is less reactive than the third -OH groupof glycerol, i t is  
reasonable to assume that the fraction of triol residues in 
which all three -OH groups have reacted in the final 
product may be lower for TMP than for glycerol. If so, 
the TMP alkyds would have less branching and, in 
theory,'"ower PDI. 

Similar trends are not observed in comparing glycerol 
and TMP-based model alkyds. The 25°C process yields 
glycerol-and TMP-based Series I model alkyds havine 
similar M,'s and PDl's. The fact that M,'s of the glycer- 
ol-based Series 2 model alkyds are higher than those of 
the corresponding TMP-based model alkyds can be ex- 
plained by the lower acid numbers of the glycerol-based 
model alkyds. The PDl's of given glycerol and TMP. 
based Series 2 model alkyds are essentially the same. One 
would expect glycerol and TMP-based model alkyds pre. 
pared to the same extent of reaction to possess similar 
M,'s and PDl's because: ( I )  etherification is eliminated 
and (2) steric differences of the OH'S may be a less 
significant factor. It is known that the DCC process effi. 
ciently esterifies sterically hindered alcohols at tempera. 
tures as low as - 25°C. 

The practical consequence is that TMP might be a 
better choice than glycerol for synthesis of alkyds in cases 
where reduced PDI is critical. This is often the situation 
in designing resins for high solids coatings. It will bc 
shown in the subsequent paper that modest reductions in 
viscosity can be achieved by substituting TMP for gly 

Acid Number 1 
Figure 9-Plot of acid number vs M,, and PDI for various 
extents of reaction of a 50% oil length, 18% excess OH (gly] 

alkyd 
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cerol. However, in the particular cases studied, certain 
film properties suffered. 

CONCLUSION 

A mild-temperature, DCC-promoted esterification pro- 
cess for making alkyd resins, originally pioneered by 
Holmberg and ~ o h a n s s o n , ~  was refined and used to syn- 
thesize a variety of model alkyd resins. Alkyd resins of 
the same composition were prepared using a conventional 
process at 220°C. All products were characterized by 
infrared spectroscopy and by size exclusion chroma- 
tography. 

Model alkyds prepsred by_the DCC-promoted process 
generally had lower M,, and M,IM,, than the correspond- 
ing resins prepared by the conventional process. The 
differences are magnified as excess OH or oil length is 
decreased and as degree of polymerization is increased. 
No evidence of side-reactions was detected in the model 
alkyds by IR. The results fit a pattern indicating that the 
mild-temperature process is reproducible and is virtually 
free of side reactions. 

While large-scale production using the mild-tempera- 
ture process would be costly, this process appears very 
useful for preparing model materials for study and, possi- 
bly, for production of high-value specialties. 

. Substituting _trimethylolpropane for glycerol substan- 
tially reduces M, and PDI of alkyds prepared by a con- 

1 ventional process. This reduction is probably explained 
by the relatively low reactivities of the -OH groups of 
TMP. This substitution is predicted to reduce viscosity. 
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Binders for Higher-Solids Coatings 
Part II: properties of Model Alkyd Resins 

Steven L. Kangas and Frank N. Jones 
North Dakota S ta te  University* 

r 

Properties of the model and conventional alkyd res- 
ins prepared a s  described in the preceding paper 
were studied. Solution viscosities of model alkyds 
were lower than those of comparable alkyds pre- 
pared by a conventional, high-temperature process. 
Air dry coatings formulated from model alkyds dry 
faster than those based on conventional alkyds, but 
they have, on balance, inferior film physical proper- 
ties. T,'s of films prepared-from model alkyds show a 
greater dependence on M, than their conventional 
counterparts. The observed property differences are 
attributable to the different molecular weights and 
molecular weight distributions of model and conven- 
tional alkyds. 

Substitution of TMP for glycerol in conventional 
alkyds was shown in the preceding paper to reduce 
MjliM,. As expected, this substitution reduces vis- 
cosity. However, it results in inferior impact resis- 
tance. 

It is probably not feasible to make high quality, 
higher-solids, air dry coatings simply by manipulating 
the molecular weights of soluble alkyd resins. Only 
modest increases (roughly 2-10%) of application so- 
lids appear possible, and measures that increase 
solids harm properties. 

INTRODUCTION 

This paper describes part of the results of a long-range 
research program aimed at improved one-package, high- 
er-solids coatings that do not require baking. The preced- 
ing paper (Part I of the series) described two synthetic 
methods by which number average molecular weight 
(M,) and polydispersity index (M,/M,) of alkyds can be 

Rcrrnlcdallhc641hAnnual Mcclingoilhe Fcdernl~onuf Sociclle\ lor Cnal!np~Tcchnology. 
mbllmu. GA. on Nov 5 .  1986 

'Polymur & Caatlngr Depl.. Fargo. ND 58105. 

reduced: (1) Model alkyd resins were synthesized using a 
mild-temperature esterification procedure and (2) Alkyds 
were made using a conventional process in which trimeth- 
ylolpropane (TMP) was substituted for glycerol. 

In this paper we report studies of the viscosity of the 
resins described in Part I and highlight studies of their 
film forming properties. 

EXPERIMENTAL DETAILS 

Resin % solids were determined by measuring weight 
loss caused by heating approximately 0.5 g samples in 
7 cm aluminum pans in a convection oven at 150°C for 
1 hr. 

Resin viscosities were measured at 25°C using an ICI 
cone and plate viscometer. Viscosities of up to 10 poise 
were measured at a shear rate of 10,000 s - '  with a cone 
angle of Yz". Viscosities from 10-100 poise were mea- 
sured at a shear rate of 3,000 s -  ' and a cone angle of 2". 

Films were cast from 65% alkyd solutions in xylene to 
which 0.05% Co and 0.15% Zn (wt% metal based on fatty 
acid) driers had been added. Wet film thickness was 
approximately 3 mil. Pretreated steel and aluminum alloy 
panels were used. Films were dried for one week at 
ambient temperature before testing. 

Dry times were "tack-free times," that is, the time 
after which the films no longer feel tacky when lightly 
touched. 

Differential scanning calorimetry (DSC) utilizing a 
Dupont Model 990 thermal analyzer was used to deter- 
mine glass transition temperatures (T,). Films for DSC 
analysis were cast on tin coated panels and, after curing 
for one week, were removed by partially immersing the 
panels in mercury. T,'s are reported as points corre- 
sponding to both onset and midpoint of the endotherm 
curve of the DSC scan. 

T,'s were not discernable in DSC scans of the non- 
cured resins. 
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Figure 1-Plot of 8, vs viscosity of 70% wt solids solutions 
of Series 2 alkyds In xylene 

Reverse impact resistance was determined using a 
Gardner impact tester. A steel cylinder with a rounded 
head is dropped through vertical tube guide onto the 
coated steel panel. The panel is supported film side down 
on a steel ring. The tube is calibrated in in-lb. Impact 
strength is defined as the maximum impact (in-lb) that 
does not crack or remove any film. 

Solvent, acid, and base resistance were tested by plac- 
ing one or two drops of liquid on the film. After 30 
minutes, any remaining liquid was wiped away. Spotting 
or film damage were rated subjectively. 

EXPERIMENTAL RESULTS AND DISCUSSION 

Solution viscosity of Alkyd Resins 

For the case of dilute solutions of linear high polymers, 
empirical equations relating molecular weight distribu- 
tion to viscosity are well-established.' In this case, vis- 
cosity is govqned  by the viscosity average molecular 
weight, M,. M, is often 10-20% below M,. Although 
there is no reason to expect the same relationships to 
apply to the much different case of concentrated solutions 
of alkyd resins,' qualitatively similar trends have been 
noted. Resin formulators often observe that the higher 
molecular weight fractions of alkyds have a dispropor- 
tionate effect-on their solution viscosities, and they some- 
times relate Mw to viscosity. 
Figure I shows a plot of M, (data from preceding 

paper) vs viscosity (data from Table 1) of 70% wt% 
solutions of the Series 2 alkyds. As expected, viscosity 

increases as M, increases. However, because the abso- 
lute values and slopes of the lines are quite different, it is 
evident that viscosity is not governed solely by M,. The 
plots show that th_e viscosity of a glycerol-based model 
alkyd of a given M, would be substantially higher than 
the viscosjty of a glycerol-based conventional alkyd of 
the same M,. The same trend is evident in the case of the 
TMP-based conventional and model alkyds except at low 
Mw. 

While these observations could be rationalized in sev- 
eral ways, we tentatively attribute them to differences in 
the molecular weight distribution of the alkyds made by 
the two processes. Polydispersity index (PDI) is a conve- 
nient indicat_or of the breadth of this distribution. PDI is 
defined as M,IM, as measured by SEC. Conventional 

Table I-Tg's of Cured Films and Vlscoslties of Xylene Solutions 

vlscoslty (poise) 
at % sollds; 2S°C 

Alkydm Tg (onset)% Tg (mid) DC 60% 70% 80% 
Sarles 1 
G-7-C . . . . . . . . . . . . . .  . I 4  23 4.4 27 98 
G-15-C . . . . . . . . . . . . .  . I 2  20 2.1 11 59 
G-22-C . . . . . . . . . . . . .  . I 0  18 1.2 5.3 28 
G-29-C .............. 6 14 1.0 4.5 23 

Sarles 2 
G-45-C . . . . . . . . . . . . . .  14 24 12 54 280 
G-50-C . . . . . . . . . . . . .  . I 2  20 2.9 17 88 
G-55-C . . . . . . . . . . . . . .  7 16 1.2 5.1 30 
G-60-C .............. 5 13 0.5 1.9 8.2 

(a) Designation - Series 1: Triol- % excess OH - pmcesn 
Series 2: Trioi - % oil length - process. 
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HIGHER SOLIDS COATINGS BINDERS, PART II 

I 
Temperature 

alkyds have higher PDls than comparable model alkyds; 
therefore, a conventional alkyd mu$ have a lower M, 
than a model alkyd of the same M,. The substantial 
effect of PDI on viscosity is-illustrated by the Series 2 
glycerol-based alkyds. The M,'s of these conventional 
and model alkyds are similar for a given oil length (the 
glycerol-based model alkyds being about 10% lower in 
M,) but the difference in M, (and PDI) of alkyds pre- 
pared by the two processes increases significantly with 
decreasing oil length. Viscosity differences parallel PDI 
differences. 

The TMP-based conventional alkyds have lower vis- 
cosities than the corresponding glycerol-based conven- 
tional alkyds. This observation is consistent with their 
lower M.'s and PDI's. 

Clearly, viscosity can be reduced by reducing M, and 
M,. However, solution viscosity of alkyds depends in 
some complex way on the molecular weight distribution. 
In view of the complexity of the molecular weight distri- 
butions of conventional alkyds,l it is-prob_ably-not possi- 
ble to use simple indicators such as M,, M,, M,, or PDI 
to quantitatively predict viscosity. 

Interpolation of the data in Table 1 suggests that model 
alkyd resins could be formulated at application viscosities 
(1-3 poise) about 2-10% higher wt solids than conven- 
tional alkyds. The largest viscosity difference observed 
for pairs of resins having the same composition was be- 
tween resins G-7-C (conventional) and G-7-M (model). 
The former had a viscosity of 4.4 poise at 60% wt solids, 
and the latter had the same viscosity at 70%. Assuming 
that the molecular weight distribution of model alkyds 
approaches the best attainable for viscosity reduction, the 
data suggest that only modest reduction of VOC (volatile 
organic content) are possible by molecular weight manip- 
ulation alone. 

Figure 2-Representative DSC scan of a 
film 

cured 

Glass Transition Temperatures (T,) 
of Cured Films 

Onset and midpoint T,'s of cured films made from the 
alkyd resins are shown in Table 1. The DSC scan from 
which these data were obtained are exemplified by the 
scan drawn in Figure 2. 

Figure 3-Plot of T, (midpoint) O C  of cured films vs 8. of the 
resin-Series 1 
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Tg (mid) "C 

Figure 4--Plot of T, (midpoint) "C of cured films vs M, of the 
resin-Series 2 

, Figure 3 shows plots of T, (cured film) vs M, (non- 
cured resin) for the Series 1 alkyds. For each octhe four 
sets of alkyds, T, increases fairly linearly with_M,. T, of 
the model alkyds depends more strongly on M, than T, 
of the conventional alkyds, an effect that may be related 
to differences in PDI of the two types of resins. 

Figure 4 shows a plot of T, (cured) vs M, (noncured) 
of the Series 2 alkyds. The results show the same trends 
as the Series 1 alkyds - greater dependence of T, on M,, 
for the model alkyds. 

Structural differences as well as molecular weight dis- 
tribution differences can influence T,. As shown in Fig- 
ures 3 and 4 ,  T, of TMP-based alkyds is higher than T, 
of comparable glycerol-based alkyds at a given M,. Al- 
kyds prepared by both processes fit this pattern. The 
higher T, may be due to an increase in the main chain 
stiffness imposed by the sterically hindered TMP. 

Dry Times and Film Properties 

As shown in Tables 2 and 3, model alkyds of both 
series dry faster than the corresponding conventional al- 
kyds. Within a given type (TMP-based conventional, 
glycerol-based model, etc.) the dry times decrease with 
decreasing excess OH and oil length and with increasing 
M,. As a group, the glycerol-based model alkyds dry 
fastest, followed by the TMP-based model alkyds, the 
glycerol-based conventional alkyds, and the TMP-based 
conventional alkyds. A possible reason that model alkyds 
dry faster is that they are more homogeneous. 

Film physical properties of most of the model alkyds 
are inferior to those of their conventional counterparts 
(Tables 2 and 3 ) .  Reverse impact of the model alkyds is 
generally poor, possibly as a result of their lower M,. 
The model alkyds display good solvent, acid, and base 
resistance but in most cases, the solvent, acid and base 
resistance of the corresponding conventional alkyds is 
superior. 

Adhesion and flexibility are excellent for both the Se- 
ries 1 and 2 conventional and model alkyds. The aliphatic 
fatty acid contributes to the excellent flexibility of alkyd 

Time 
A I M  (hrl 

Table 2-Film Properties--Series 1 

Reverse Resistance to: 
Pencll Impact 

Hardness (in-lb) Hz0 Xylene 0.1 N HCI 0.1 N NaOH 

H 80 ex. ex. ex. ex. 
H 80 good good good poor 
HB 40 good good good poor 
B 50 fair good good poor 

5 
10 good 
10 g o d  
80 fair 

65 ex. 
5 g o d  
5 g o d  

30 good 

good 
good 
good 
Poor 

ex. 
good 
g o d  
good 

good 
good 
good 
Poor 

ex. 
good 
good 
good 

good 
Poor 
poor 
Poor 

ex. 
Poor 
poor 
poor 

H 5 good g o d  g o d  good 
HB 65 good good good good 
HB 5 fair fair fair poor 
HB 5 fair fair fair poor 

ex. - no spotting: g w d  -sltght spatting: fair- spatisoften; pwr -dissolved film. 
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Table 3--Film Properties--Series 2 

Dry Reverse Reslstence to: 
Time Pencil impact 

Alkyd 
-- 

(hr) Hardness (in-lb) Hz0 Xylene 0.1 N HCI 0.1 N NaOH 

G-45-C . . . . . . . . . . . . . .  3.2 
G-SO-C . . . . . . . . . . . . . .  5 
G-55-C. .  . . . . . . . . . . . .  6 
G-60-C . . . . . . . . . . . . .  6.5 

H 80 ex. ex. ex. ex. 
H 80 ex. ex. ex. ex. 
HB 80 ex. ex. ex. fair 
B 80 ex. ex. ex. poor 

30 ex. 
40 ex. 
75 ex. 
80 ex. 

5 ex. 
I5 ex. 
30 ex. 
80 ex. 

ex. ex. 
ex. ex. 
ex. ex. 
ex. ex. 

ex. ex. 
ex. ex. 
good good 
good good 

good 
poor 
poor 
poor 

good 
fair 
poor 
poor 

HB 5 ex. ex. ex. good 
HB 5 ex. ex. ex. poor 
HB 30 ex. ex. ex. poor 
B 65 ex. ex. ex. poor 

r l  - sl \ ~ l l t ~ n p :  good - rllght \pcnllng. f a r  - \potiacrlten: poor - disrolve film. 

films. The polar OH groups and the fact that alkyds 
undergo relatively little shrinkage during curing contrib- 
ute to their good adhesion. 

Kumanotani and co-workers3 observed that film prop- 
erties of alkydlmelamine baking enamels improve as the 
fraction of very high molecular weight material and of 
colloidal particles increases. Film properties of the air dry 
alkyds studied here follow a similar trend. It is surmised 
that the very high molecular weight material often present 
in conventional alkyds has a significant beneficial effect 
on film properties. 

While the information available from this study and 
from the published literature is inadequate to draw firm 
general conclusions, it points toward the conclusion that 
reductions of alkyd resin M, and PDI are harmful to film 
properties. If so, measures designed to minimize viscos- 
ity by eliminating the high molecular weight fractions 
formed in conventional alkyd production will probably 
involve film property tradeoffs. Since the expected solids 
reductions are estimated to be only 2%-lo%, it is doubt- 
ful whether any net gain can be expected. It may be 
significant that the resin pair having the largest favorable 
difference in viscosity (G-7-C and G-7-M) displays the 
largest unfavorable difference in film properties. 

SUMMARY AND CONCLUSIONS 

In the preceding paper it was shown that model alkyd 
resins having reduced polydispersity indices (PDIs) and 
presumably more uniform structures can be prepared by 
mild-temperature esterification. In this paper it was 
shown that the low-PDI model alkyds have lower solution 
viscosities than conventional alkyds. As a result, it is 
estimated that coatings could be formulated from model 
alkyds at 2%-10% higher wt solids than coatings formu- 
lated from conventional alkyds made from the same mon- 

omer composition. Coatings formulated from model al- 
kyds dry faster than those based on conventional alkyds. 
However, they tend to have inferior film properties, espe- 
cially impact resistance. 

The viscosity and film property differences between 
model and conventional alkyds are attributable to the 
different molecular weights and molecular weight distri- 
butions of model and conventional alkyds. 

The overall picture emerging from this and previous 
studies is that it is possible to reduce viscosity of alkyd 
resins enough to permit formulatio_n of coatings at up to 
10% higher wt solids by reducing M, and PDI. However, 
certain film physical properties suffer as a result of these 
changes, and the tradeoffs are often unattractive. We 
conclude that it is probably not feasible to make high 
quality, higher-solids, air dry coatings simply by manipu- 
lating the molecular weights of alkyd resins. Novel ap- 
proaches will be necessary to achieve high-solids, one- 
package coatings that provide good film properties when 
applied at ambient temperatures. We are investigating 
possible approaches and will report the results in subse- 
quent papers in this series. 
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Program for Computing Casson 
Parameters from Brookfield Viscositv 

I 

Using IBM Personal Computer 

Jaroslav Rybicky 
Reichhold Limited' 

A program is presented that computes the Casson 
plot and parameters from Brookfield viscosity mea- 
surements. The program runs on the IBM PC AT 
computer equipped with an Enhanced Graphic Dis- 
play and a printer. It computes, displays, and prints 
Casson's parameters, namely the infinite shear vis- 
cosity, yield point, and levelling viscosity, after 
Brookfield viscosity values for individual rpm values 
are entered. The agreement of experimental findings 
with the theory is assessed numerically by the stan- 
dard deviation and graphically by a simultaneous 
display of the experimental points and the best-fit , 
Casson line for the points. Each sub-routine of the 
program is clearly identified and described so that it 
can be modified eventually for other computers. 

INTRODUCTION 

The sole purpose of this article is to provide for a simple 
means for the so-called Casson plot and calculation. No 
attempt is made to explain or justify the Casson theory; 
readers interested in the latter are encouraged to use the 
references as indicated. Thus, this article will be useful 
primarily to those experimentors who are familiar with 
the Casson treatment and are seeking a fast, elegant, and 
inexpensive way to utilize the Casson theory. 

The rheological measurements related to organic coat- 
ings and resin solutions are often extended into the Cas- 
sontreatment which correlates the Brookfield viscosity of 
asample for particular shear rates with the sample perfor- 
mance during its storage and appli~ation. ' ,~ In principle, 

'Rnrmh md Development Depanmenl. 1919 Wllson Ave , Wenon. Onlano. M9M 181, 
c d a  

the Casson equation predicts a straight line with the inter- 
cept equal to the square root of the infinite shear viscos- 
ity, ~ I N F ,  and the slope being the square root of the yield 
value, T,, when the square root of viscosity, -q, is plotted 
against the reciprocal of the square root of the shear rate, 
Y. 

The parameters obtained, such as the infinite shear 
viscosity and the yield value of a coating, are related to 
the product performance, such as sag resistance, settling, 
levelling, flow, physical stability, and  other^.^.^ 

Equation (1) makes it possible to distinguish between 
Newtonian and non-Newtonian behavior of coatings by 
virtue of the following relationships. 

q = NIC 
and 

y = GIC 

where N and G are the apparent viscosity and shear rate, 
respectively, for the Newtonian case, and C is a correla- 
tion factor given by equation (4). 

Apparently, C equals unity for the Newtonian case. 
Despite some limitations of the Casson equation dis- 

cussed e l~ewhere ,~  it remains very useful for practical 
work. 

The actual technique for utilization of the Casson equa- 
tion substitutes rpm of a spindle for the shear rate, ac- 
cording to the following equality. 
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Figure 1-Example of Program Report 

RPM 

This approximation has been found adequate over the 
rangeof shear ratesobtainable with the Brookfieldviscom- 
eter. 

COMPUTATION 

The algorithm presented here will run in its entirety on 
the IBM PC AT computer equipped with the Enhanced 
Graphic Display. The absence of the graphic expansion 
will still allow the program to run with the exception of 
the display of Casson plot on the monitor. 

When the program is RUN, it first explains its function 
I 

and instructs the user to enter viscosity reading data for 
each of the rpm values automatically appearing on the 
monitor. Blank values are acceptable. When data unac- 
ceptable by Casson theory is entered, alarm sound and 
displayed instructions will prompt the user to correct the 
entry. 

Following data input, the program performs the Casson 
calculations, evaluates the least square fit to the Casson 
plot, and displays a menu of five choices: (1) numerical 
results on screen; (2) numerical results on hard copy; (3) 
Casson plot on screen; (4) new sample; and (5) end 
program. 

Choice 2 will provide tabulated results in the format 
illustrated in Figure 1. It uses the following notation: 
N(0) for the Brookfield viscosity in poise; RPM for the 
rotations per minute of the spindle; G(0) for the Newton- 
ian estimate of the shear rate in sec-I [equation ( 5 ) ] ;  N 
for the absolute v~scosity in poise [equation (2 w shear rate in sec-' [equation (3)]; SQR (N) for 
square root of the absolute viscosity; and IISQR(G) for 
the reciprocal of the square root of the shear rate. The 
Casson plot parameters are self-explanatory with the ex- 
ception of the levelling viscosity. The latter is determined 
according to equation ( I )  for y equal to 0.01 s- I, and the 
determination is based on two assumptions: (I)  the Cas- 
son equation remains valid far below the minimum shear 
rate obtainable with a Brookfield viscometer, and (2) 
levelling usually occurs at a shear rate of 0.01 s-I .  

Sample l d e n t l r l c a t l o n :  BXAV 

SQR(N1 l/SYKIbI 

,3088750 18.04091 1.799321 
.6536633 17.89997 1.236867 

Gasson r1oc raramerers: 

In tercept  = s q r ( i n f  shear v i s c )  = 1 2 . 9 3 ~ 8 ~  
s l o p e  = sqr (y ie1d  point1 = 3.145761 
standard dev ia t ion  = .6305622 
1n:inite shral  v; 

point  
Ling v i s c o s i  
.----------- 

Should another shear rate be preferred for the calculation 
of levelling viscosity, program line # 1078 can be modi- 
fied; a numerical result for a new y - % would be substi- 
tuted for the current value of 10. 

Choice 1 will display a similar table with ISQR(G) 
standing for I/SQR(G), for space reasons. 

Choice 3 will display the Casson plot for the data 
entered, with individual points and a straight line of the 
best fit. This option provides visual information on the 
agreement (or disagreement) of the experimental data 
with the Casson theory. 

Options 1, 2, and 3 preserve the data in memory for 
repeated use. Option 4, on the other hand, destroys old 
data and clears the memory for the next set of viscosity 
measurements. Option 5 allows a user to exit the pro- 
gram. 

In the program, lines 1800 through 1950 command a 
printer to provide a hard copy of results. These lines may 
need some minor modifications for different printers. 
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PROGRAM FOR COMPUTING CASSON PARAMETERS 

7 APPEND 

I Using BI 
ine Casso 

iliscosity 
ter 

IBM P( 
1 
2 Program 
:o Determi ~n Parame 

120 
130 
140 KEY OFF 
150 PRINTUTk Brookf ie 
160 PR1NT"via~ua~cy uaLa AWL a ser~es of sp 
170 PRINTUIt will yj inite sh~ 
180 PRINTUyield poir asson pll 
200 PRINT: PRINT 
210 PR1NT"You will LC to type rii vLaL 
220 PRINT"d2 
230 PRINTWir 
240 T$="Cont 
300 GOSUB 95 
305 . 
306 
307 
320 PRINTmS? 
330 GOSUB 85 
350 PRINT "E 
352 PR1NT"At 
353 PRINT 
355 PRINT" E 
360 PRINT 
370 PRINT TAB( 5)"O.I 
380 N(l)=NU:SP(l)=.I 
390 PRINT TAB(5)"l 
400 N(Z)=NU:SP(2)=1 
410 PRINT TAB(5)"2.I 
420 N(3)=NU:SP(3)=2, 
430 PRINT TAB(5)"5 
440 N(4)=NU:SP(4)=5 
dG"F'RINT TAB(4)"lO 

N(5)=NU:SP(5)=1( 
PRINT TAB(4)Iq20 
N(6)=NU:SP(6)=2( 
PRINT TAB( 4 )"SO 

500 N(7)=NU:SP(7)=5( 
510 PRINT TAB( 3 )"lo( 
515 PRINT 
520 N(B)=NU:SP(8)=1( 
530 PRINT"CALCULATI0NS IN PROGRESS, PLEASE 
535 
536 
540 
545 - - 
... 

FOR J=1 
IF N(J)c 
NEXT J 
M= I 

REM 

: CLS 
lis progl 

&.- 

:am will 
A-&- s-, 

accept : - - ---- reus. 
osity, 'I ~eld in£. 

~t and C, 
ear visc 
ot. 'I 

. . . - ... -- osity" 
~ t a  (in I 
I rpm." 
:inueU 
I00 

for a-se ries of 

t entry 

CNTIFICA' 

'lease er 
: least 

lter VISI 
I point: 

ZOSITY dm 
s must bl 

ata" 
e entere 

VISCOSI' TY (pois 

brookf 5" ; : GOSUl 
) 

" ; : GOSUl 

fin yer 

5" ; : GOSU: 
.5 
" ; : GOSU: 

SUB 9000 

W A T T "  

REM c 

T=O 

ntal poi nts 

.. . . 
598 REM compute con 
599 : 
600 FOR 1=1 TO M 
610 G(I)=SP(I)*PI/lf 

rate iscosity & shear 
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1503 CLS 
1505 PRINTUSample Identification: "SN$ 
1510 PRINT Llb; 
1520 PRINTUN(O) RPM G(0) N G S 
1530 PRINT L2$; 
1535 AA$=" 
1540 FOR 1=1 TO 
1541 N$=MID$(STR$(N(I))+AA$,2,5) 
1542 SP$=LEFT$ (STRS (SP( I ) ) t ~ $ ,  5: 
1543 G$=LEFT$(STR$(G(I))+AA$,~) 
1544 V$=LEFT$ (STRS (V( I ) )+US, 6) 
1545 H$=LEFT$ (STRS (H( I ) )+AA$, 6 ) 
1546 Y$=LEFT$ ( STR$ (Y ( I) +AM, 6 ) 
1547 X$=LEFT$(STR$(X(I))+AAS,6) 
1548 IF 1=1 THEN PRINT N$SP$G$:G( 
1549 IF I=M THEN PRINT N$SP$G$:G( 
1550 IF V(I)=O THEN PRINT N$SP$GI 
1555 PRINT N$SP$G$V$H$Y$X$ 
1560 NE: 
1570 PR: 

QRN ISQI RG" 

" : PRIN 
M 
. .~ . 

IT0 1560 
)TO 1560 
6" incom patible 1 

YT 
INT Ll$ 
INT" 
INT L2$ 

CASSO N PLOT PI 

PRINTWIntercept=SQR(inf shear V~SC)="LEFT$(STRS(A)+AA+,~, 
PRINTnSlope =SQR "LEFT$(STR$(B)+AA$,9) 
IF M>4 THEN PR1NT"S ="LEFT$ ( STRS ( S 
PRINTq'Inf inite shed "LEFT$(STR$(IV)+AA$,9) 
PRINTUYield point "LEFT$(STR$(YP)+AA$,9) 
PRINTWLevelling viscosity "LEFT$(STR$(LV)+PA* Q r  
T$="return to the Menu" 

1630 GOSUB 9900 
1650 GOT0 1200 
1797 : 
1798 RE1 
1799 : 
1800 CL! 
1810 T$: 

(yield pc 
tandard c 
r viscos: 

,int) = 
leviation 
ity = 

- - 

Y numer Lnter 

' 1 f l  \ l l Y I 4  e m * =  

.ic resul 

to the M' 
1820 LPRINT CHR$(10)CHR$(10)CHR$(L7, .,=~~sity ank C ~ J D U I I  r a L a ~ l ~ c ~ c  

1825 ID$="Sample 
1830 LPRINT CHR$ 
1840 LPRINT "N(0 
1850 LPRINT "G 
1860 LPRINT 
1862 AA$=" 
1870 FOR I=l TO M 
1871 N$=MID$(STR$(N(I) )+AA$,2,7) 
1872 SP$=LEFT$ (STRF (SP( I ) +AM, 8 1 
1873 G$=LEFT$(STR$(G(I))+AA$,lO) 
1874 V$=LEFT$(STRS(V(I))tAA$,lO) 
1875-H$=LEFT$(STR$(H(I) )+AA$,lO) 
1876 Y$=LEFT$(STR$(Y(I))+AA$,lO) 
1877 X$=LEFT$(STR$(X(I))+AA$,lO) 
1878 IF 1=1 THEN LPRINT N$SP$G$:GOTO 1900 
1879 IF I=M THEN LPRINT N$SP$G$:GOTO 1900 
1880 IF V(I)=O THEN LPRINT N$SP$G$" 
1890 LPRINT N$SP$G$" "VS" "H$" "Y$" "X$ 
1900 NEI 
1910 LPI 
1 
1920 LPI 
1925 LPI 

ication: 
(10)CHRSI 
M 
R(N) 

$ : LPRINT 
N ,, 

incompati .ble poin 

(10)" 

ntercept 
1--- - -- 

.ot Param 

'LEFT$ (ST 
8 -  ---- 8 -- 

eters: "CI 

RSLA),9) -*,-. - 5  

f shear 7 

lupr - s q s ( y ~ e s u  point) 
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3670 NEXT J 
?680 FOR L=O TO 1 
3690 IF L=K THEN 3710 
3700 L(K)=L(K)+M(L,K) 
3710 NEXT L 
3720 C(I)=C(I)+L(K)*Y(I-1+K) 
3730 NEXT K 
3740 RETURN 
4997 : 
4998 REM data incompatible with casson theory 
4999 : 
5000 GOSUB 10000 
5010 PRINT: PRINT"PO1NT #"I" IS NOT COMPATIBLE WITH" ; 
5020 PRINT" KRIEGER'S TREATMENT!" 
5022 PR1NT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE'' 
5025 JK$=INKEY$: IF JK$="" THEN GOT0 5025 
5030 V(I)=O:RETURN 
8497 : 
8498 REM get number,letter,symbol 
8499 : 
8500 X=l :SN$="" 
8510 A$(X)=INKEY$:IF A$(X)="" THEN 8510 
8520 IF A$(X)=CHR$(13) THEN LX=X-1:GOTO 8600 
8530 A=ASC(A$(X)) 
8532 IF X=l THEN 8536 
8533 REM Q1$=" I, 

8534 REM ............................................. 
8535 IF A=20 THEN PRINT :GOTO 8500 
8536 IF A>=97 AND A<=122 THEN A=A-32:A$(X)=CHR$(A) 
8540 IF A<32 OR A>93 THEN 8510 
8550 PRINT A$(X);:X=X+l:IF POS(O)=40 THEN LX=X-2:GOTO 8600 
8560 GOT0 8510 
8600 FOR X=l TO LX 
8610 SN$=SN$+A$ (X) 

1 !%;; ;;, 
' 8997 : 

8998 REM get number 
8999 : 
9000 X=O:NU=O:FL=O 
9010 REM FL=FLAG TO PREVENT REPRINT OF SPACING IN 9065 AFTER A CORRECTION 
9020 A$=INKEY$:IF A$="" THEN 9020 
9030 IF A$=CHR$( 13) THEN 9200 
9040 A=ASC ( A$ ) 
9042 IF X=O THEN 9050 
9045 REM IF A=20 THEN A%=POS(O)-X:PRINT CHR$(13)TAB(A%)" ------------- ------------- 'I :GO 
TO 90-00 
9050 IF A=8 OR (A>45 AND A<58) THEN 9060 : REM SCREEN INPUT KEYS 
9055 GOT0 9020 
9060 IF A=47 THEN 9020 
9065 IF X=O AND FL=O THEN PRINT " "; : REM PRINT COLUMN SPACING 
9070 IF A<>8 THEN 9100 : REM DETERMINE IF A CORRECTION IS BEING MADE 
9072 IF X=O THEN 9020 : REM CANNOT BACKSTEP PAST BEGINNING 
9075 PRINT CHR$ ( 29 ) ; CHR$ ( 32 ) ; CHR$ ( 29 ) ; : REM EXECUTE ERASURE OF ERROR CHARACTER 
9080 X=X-l:FL=FL+l :REM RESET X COUNTER TO ACCOUNT FOR CORRECTION SET FLAG 
9085 GOT0 9020 
9100 PRINT A$ ; :X=X+l :A(X) =A 
9104 IF X=9 THEN GOT0 10150 
9110 GOT0 9020 



7 

O L U  A{LI=LU~(G(I) 
630 Y(I)=LOG(N(I) 
640 NEXT 
650 FOR I=2 TO M- 
660 GOSUB 3500 
670 NEXT 
810 FOR I=2 TO M- 
815 IF (l+C(I))<= 
820 V(I)=N(I)*(li 
830 H(I)= 
840 Y(1)- 
850 X(I)= 

.1 
-0 THEN ( 
-C(I) 

ic resul 

-------- 

esults o 
on scre 

:PRINT T 
5 9 
THEN 126 
i c n n  

n hard c 
en" 

860 NEXT 
997 : 
998 REM least square fit to ca! 
999 : 
1000 S1=0:S2=0:S3=0:S4=0 
1010 FOR I=2 TO M-1 
1020 Sl=Sl+X(I) 
1030 S2=S2+X(I)-; 
1040 S3=S3+Y(I) 
1050 S4=S4+X( I) *J 
1060 NEXT 
1062 Sl=Sl/(M-2) : s ~ = s ~ /  rL*I-Lj :s3=.53/(~-.2) 
1064 DE=Sle2-S2 
1066 A=(Sl*S4-S2*S3)/DE 
1068 B=(Sl*S3-S4)/DE 
1070 DE=O: REM sl 
1071 FOR J=2 TO E 
1072 Dl=Y(J)-A-B' 
1073 NEXT J 
1074 IF M>4 THEN SD=SQR(DE/(M-4) 
1076 IV=I 
1077 YP=I 
1078 LV=I 
1197 : 
1198 REM I I I~ I IU u11 ~ L L  er r1  

1199 : 
1200 JUNK$=INKEY$:IF JUNK$<>"" THEN l L U U  
1205 CLS:PRINT TAB(16)"M E N U" 
1210 T1$="1. Numerical results on screen 
1220 T2$="2. Numerical rl 
1230 T3$="3. Casson plot 
1235 T4$="4. New sample'' 
1240 T5$zW***** Hit L v L L L a r v k L U L L A r  .A.YLnuCL 

1245 T6$="5. End program 
1250 PRINT T1S:PRINT T2$ 
1255 PR1NT:PRINT:PRINT T 
1260 A$=INKEY$ :IF A$="" ' 
1270 IF ASC(A$)=49 THEN 
1280 IF ASC(A$)=50 THEN 
1290 IF ASC(A$)=51 THEN 
1300 IF ASC(A$)=52 THEN 
1305 IF ASC(A$)=53 THEN CLS:SYST 
1310 GOT( 
1497 : 
1498 REM 
1499 : 
1500 L1$: 
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PROGRAM FOR COMPUTING CASSON PARAMETERS 

REM 

FOR J=O - , - .  - 

EEN 1 - ---- .. 

Level ----- 

plot on 

295 

ind max 

0 THEN P 

F .  

DTH 80 

command 

Lard devJ 
~ite she2 
I nnint 

screen 

fY=Y (M-I ) 

: points 

A 11 

I only wc 

j9):REM plot axes 

1930 IF M<=4 THEN 19 
1931 LPRINT " 
1932 LPRINT " 
1934 LPRINT " A.LLAu 

1936 LPRINT " 
1940 LPRINT " 
1950 GOSUB 9900 
1970 GOT0 1200 
2097 : 
2098 REM 
2099 : 
2100 CLS:SCR 
2105 ON ERROK t i w ~ u  L - .  _ 
2110 LINE (0,O)-(0,159):LINE 
2120 MY=Y(M-1) :REM find max 
2130 FOR I=2 TO M-2 
2140 IF (MY-Y(M-I) )<0 THEN P 
2150 NEXT 
2160 MX=X(M-1) :REM f 
2170 FOR I=2 TO M-2 
2180 IF (MX-X(M-I) ) <  
2190 NEXT 
2200 FY=140/MY:REM derlne sc 
2210 FX=290/MX 
2215 FOR I=2 TO M-1:REM plot 
2220 X=FX*X(I ) :Y=159-FY*Y(I) 
2225 DRAW "BM=x;,=y; E2 F2 I 
2230 NEXT 
2240 LINE (0,159-FY* 
2250 LOCATE 21,l:PRI 

I 2260 T$="continue" 
2270 GOSUB 9900 

1 2280 SCREEN O,O,O:WI 
! 2290 GOT0 1200 
2295 PRINT "The plot 
2397 : 
2398 REM new sample 
2399 : 
2400 CLS: PRINT 
2410 GOT0 320 
3197 
3198 lagrange der 
3499 
3500 TO 1 
3510 L(JI=U 
3520 FOR K=O TO 1 
3530 M(J,K)=l 
3540 NEXT K 
3550 NEXT J 
3560 C(I)=O 
3570 FOR K=O TO 1 
3580 FOR J=O TO 1 
3590 IF J=K THEN 3670 
3600 FOR L=O TO 1 
3610 IF L=K THEN 3660 
3620 IF L<>J THEN 3650 
3630 M(L,Kl=M(L,K)/(X(I-1+K) 
3610 GOT0 3660 
3650 M(L,K)=M(L,K)*(X(I)-X( J ~ I - L I  I I I A I  I-ITKI-X(I-~+,-' 
3660 NEXT L 

S(LV),9) 
CHRF ( 10 

'A+B*319*FY/FX)):REM best fit casson line 

iICS Ada OTO 2260 

I 
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9200 LX=X:IF LX=O THEN NU=O:GOTO 9510 
9210 FOR X=l TO LX 
9220 IF A(X)=46 THEN 9400:REM dec point 
9230 NEXT 
9240 FOR X=l TO L: 
9250 NU(X)=VAL(CHI 
9260 NEXT 
9270 FOR X=l TO L: 
9280 NU=NU+NU(X) 
9290 NEXT 

3520 RETV 
3897 : 
3898 REM 

X=DX+l TI 
: ) =VAL ( CH: 

9300 GOTC 
9400 DX=X 
9410 FOR x=l TLJ ux-L 
9420 NU(X)=VAL(CHR$(A(X)))XIU (DX-1-XI 
9430 NEXT 
9440 FOR 
9450 NU(X 
9460 NEXT 
9470 FOR n=l ,xu L. 
9475 IF X=DX THEN 
9480 NU=NU+NU(X) 
9490 NEXT 
9500 GOT0 9510 
9510 JUNK$=INKEY$ :IF JUNKP """ """ 
I 
! 

9899 : 
9900 PR1NT:PRINT 
9910 JUNK$=INKEY$:IF JUNK$<>"" THEN 9900 
9920 PRINTf'***** Hit any key to 'IT$; 
9930 A$=INKEYS:IF AS="" THEN 9930 
9940 CLS 
9997 : 

; : RETURN 

I sound alarm 9998 REF 
9999 : 
10000 S=54272! 
10010 FOR L=O TO I! CHRS(7);:NEXT 
10080 FR=5389 
10090 FOR T=l TO 
10110 HF=INT(FQ/Z56l:LF=FQ-HF*256 
10130 NE 

5 : PRINI 

20 
- -  

10148 RE 
10149 : 
10150 GOSUB 1UUU 
10153 PRINT 
10155 PRINT" V is too high! ! !' 
10160 T$="Start L L u , l ,  beginning'' 
10170 PRINT9'HIT IUE" 
10175 G$ )I75 
10180 GC 
10190 GC 

cosity tc 

iscosity 
4"-... +L^ 

ANY KEY ' 
IF GS ="' 

r0 CONTIb 
" THEN It 
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SPRING WEEK '87 

I Advance Reaistration 
1 and Motel ~ese6at ion Forms I 

Sponsored by 
Federation of Societies for Coatings Technology 

and 
Pacific Northwest Society for Coatings Technology 

April 29-May 2 
The Westin Hotel Seattle, Washington 

Featuring 
FSCT Seminar on 

"Coatings for Wood Substrates" 
May 1-2 

(See program outline on page 116) 

Spring Week Schedule 
Wed., April 29 - FSCT Society Officers Meeting 
Thur., April 30 - PNW Golf 

FSCT Board of Directors Meeting 
PNW Evening Social 

Fri., May 1 - FSCT Spring Seminar 
Sat., May 2 - Seminar until 12:30 pm 

PNW Sports Competition 
Closing Dinner Dance 

United Airlines has been selected as official carrier for Spring Week '87. Discounts will 
range from 40%-70% off normal round-trip coach fares. To make reservations, 

phone 1-800-521-4041, and refer to the Federation's account number-7013-D. 
Be sure to request the lowest fare available. 
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FEDERATION MEMBERS ONLY-ADVANCE REGISTRATION 
for 

SPRING WEEK ACTIVITIES 
and 

SEMINAR ON COATINGS FOR WOOD SUBSTRATES 

Sponsored by FSCT and PNWSCT 

Thursday, Friday, Saturday, April 30-May 2,1987 
Westin Hotel, Seattle, Washington 

Please complete all applicable sections of this form. Mail with check in the correct amount to FSCT at address 
below. All checks must be payable in U.S. Funds. 

Fed. Socs. Coatings Tech. 
1315 Walnut St. 
Philadelphia, PA 19107 

No advance registrations will be accepted after April 10. After that date, the Seminar registration fee (including 
Saturday Dinner-Dance) will be $135.00. Other fees remain the same. 
Membership status is subject to verification by the FSCT Staff. This form and check will be returned to anyone not 
currently enrolled as a member of the Federation of Societies for Coatings Technology. 

MEMBER REGISTRATION 

Name Nickname for Badge 
Business Affiliation Phone 

City StateiProvince 
Mailing Zone Country 
Name of Federation Society In Which You Are A Member 

SPOUSE REGISTRATION 

Name Nickname for Badge 
City Statelprovince C o u n t r y  

HOUSING AT WESTIN HOTEL 
The confirmation of your reservation will come to you directly from the Westin, located at 1900 Fifth Ave., Seattle, 
WA 981 11. Phone: 206-624-7400. All reservations will be held until 6:00 p.m. None can be guaranteed after April 6, 
1987. 
Rates: Single or Double ($82.00) Suites: Deluxe P & 1 BR ($350.00) 
Check Accommodation Desired: S i n g l e  Double - Suite 
DateIDay of Arrival DayiDate of Departure 

Note: All. room rates are subject to a state sales tax of 7.9% and city room tax of 5.0%. 

SCHEDULE OF FEES FOR FEDERATION MEMBERS ONLY 
Check Fee Writcln 
Events Per Amount 
Desired Events Person Below 

Member 
Seminar on "Coatings for Wood Substrates" $110 
Friday and Saturday, May 1-2 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 
Golf, Thursday, April 30 (includes lunch) $ 30 

Spouse 
Spouses Activities $ 50 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 

(Enclose Check in This Amount) TOTAL FEES 
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NON-MEMBERS ONLY-ADVANCE REGISTRATION 
for 

SPRING WEEK ACTIVITIES 
and 

SEMINAR ON COATINGS FOR WOOD SUBSTRATES 

Sponsored by FSCT and PNWSCT 

Thursday, Friday, Saturday, April 30-May 2,1987 
Westin Hotel, Seattle, Washington 

Please complete all applicable sections of this form. Mail with check in the correct amount to FSCT at address 
below. All checks must be payable in U.S. Funds. 

Fed. Socs. Coatings Tech. 
1315 Walnut St. 
Philadelphia, PA 19107 

No advance registrations will be accepted after April 10. After that date, the Seminar registration fee will be 
$150.00. Other fees remain the same. 

NON-MEMBER REGISTRATION 

Name Nickname for Badge 
Business Affiliation Phone 
Address 
City State1 Province 
Mailing Zone Country 

SPOUSE REGISTRATION 

Name Nickname for Badge 
City StateIProvince Country 

HOUSING AT WESTIN HOTEL 
The confirmation of your reservation will come to you directly from the Westin, located at 1900 Fifth Ave., Seattle, 
WA 981 11. Phone: 206-624-7400. All reservations will be held until 6:00 p.m. None can be guaranteed after April 6, 
1987. 
Rates: Single or Double ($82.00) Suites: Deluxe P & 1 BR ($350.00) 
Check Accommodation Desired: - Single - Double - Suite 
DatelDay of Arrival DayIDate of Departure 

Note: All room rates are subject to a state sales tax of 7.9% and city room tax of 5.0%. 

SCHEDULE OF FEES FOR NON-MEMBERS ONLY 
Check Fee Write-In 
Events Per Amount 
Desired Events Person Below 

Non-Member 
Seminar on "Coatings for Wood Substrates" $1 25 
Friday and Saturday, May 1-2 
Dinner-Dance, Saturday, May 2 $ 40 
Dinner-Social, Thursday, April 30 $ 25 
Golf, Thursday, April 30 (includes lunch) $ 30 

Spouse 
Spouses Activities $ 50 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 

(Enclose Check in This Amount) TOTAL FEES 
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COATINGS FOR WOOD SUBSTRATES 

PROGRAM 
"REDWOOD-PROPERTIES, USES, PAINTING AND STAINING 
RECOMMENDATIONS" 
Keith Kersell, Technical Promotion Mana er, 
The Pacific Lumber Co., San Francisco, !A 

"STAINS FOR WOOD SIDING" 
Dr. Dale Williamson, Technical Director, 
Olympic Home Care Products Co., Seattle, WA 

"COATINGS RESEARCH AT THE FOREST PRODUCTS LABORATORY" 
Dr. William C. Feist, Project Leader-Wood Surface Chemistry, 
U.S. Dept. of Agriculture, 
Forest Products Laboratory, Madison, WI 

"HARDBOARD SIDING-COMPOSITION AND PROPERTIES. 
PAINTING RECOMMENDATIONS" 
Speaker to be Announced. 

"PLYWOOD-PROPERTIES, USES, AND RECOMMENDED PAINTING 
PROCEDURES" 
Richard Carlson. Associate Scientist. 
Research and ~evelopment Dept., 
American Plywood Assn., Tacoma, WA 

"PAINTING HARDBOARD SIDING" 
Stan Vout, Technical Manager for Forest Products Coatings, 
Valspar Corp., Minneapolis, MN 

"TODAY'S COATING SYSTEM FOR THE WOOD FURNITURE INDUSTRY" 
Robert S. Bailey, Vice-President and General Manager, 
Lilly Industrial Coatings, Inc., Indianapolis, IN 

"INVESTIGATION OF LATEX STAIN BLOCKING PRIMERS ON WOOD 
SUBSTRATES" 
Fred Marshall. Vice-President of Manufacturina and Research. 
DPI Quality paints, Inc., Clearwater, FL 

., 

"THE MILDEW PROBLEM ON PAINTED WOOD SURFACES" 
Michael C. McLaurin, Industry Specialist for Coatings, 
Buckman Laboratories, Inc., Memphis, TN 

"PRESERVATIVE TREATMENTS FOR WOOD AND COATING TECHNIQUES" 
Dr. Alan S. Ross, Manager of Product Development- 
Protection Products, 
Koppers Co., Inc., Monroeville, PA 

"THE RESPONSIBILITY OF THE ARCHITECT" 
John Griener, AIA, 
Seattle, WA 

"HOW THE HOME BUILDER CAN HELP TO AVOID PAINT PROBLEMS" 
Don Bender, 
Bender and Chaffey Co., Seattle, WA 

Several Open Forum Sessions will also be featured so that attendees will have an 
opportunity to question the speakers. 
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- - .  
WHITE ANTI-CORROSIVE PIGMENT - - 

The first primer pigment combining Excellent performance on 
the price of ordinaryzinc phosphate untreated aluminum, cold rolledand 
and the high performance of galvanized steel for cars, trucks, 
chromate pigments. buses, and heavy equipment. 

HEUBACH INC. 
HEUBACH AVENUE 

NEWARK, NEW JERSEY 07114 

FOR SAMPLES, TECHNICAL DATA, AND A 24  x 28" POSTER, PLEASE CALL: 
1-800-HEUBACH 



1 1987 Paint Industries' Show 1 

Dallas Convention Center Dallas, Texas 
Monday, Tuesday, and Wednesday October 5.6.7, 1987 

Sponsored by Federation of Societies for Coatings Technology 



f These subcommittee reports are for the use of the membership of ASTM Committee D-1 in continuing its work and for 

I the interest of readers in the activities of ASTM Committee D-1. The reports are not official actions of ASTM and may not 
be quoted as representing any action or policy of the American Society for Testing and Materials. I 

June 1986 Subcommittee Reports 
of ASTM Committee D-1 

The June meeting of ASTM Committee D-l on Paint and 
Related Coatings and Materials was held on June 15-18. 1986 at 
the Galt House in Louisville, KY.  In the three and one-half days 
preceding the final sesslon and general meeting of Committee D- I .  
IS0 members and guests met in 134 scheduled meetings of D-1 
subcommittees and working task groups. The present membership 
ofcommittee D-l is 507. 

Special Highlights of the meeting included talks by J.M. Carter 
on the Louisville Slugger, J.S. St. Clair on the FSCT Environmen- 
tal Committee's acti%ies, H.E. Ashton on use of D 3980 and a 
software program developed for it. and J.J. Brezinski on VOC 
Practice D 3960 versus EPA Method 24. 

Awards presented included: D-l Honorary Membership to H.A. 
Ball and Certificates of Appreciation to D.C. Gleason and S.M. 
Tony. E.T. Vonderbrink was presented a Certificate at the meet- 
ing of Sub. W1.57 in Toronto. 

Appointments were made as hllows: Sub. D01.27 on Acceler- 
ated Tests-F.W. Lutze as Vice-Chairman and Sub. D01.31 on 
Pigment Specifications- W . J  . Hart to replace D.H. Ruddick as 
Vice-Chairman. 

Highlights 

The following items of major interest to the coatings industry 
warrant special emphasis: 

Asbesriform Matrriul in Tulc-Sub. D01.21 will rcvicw the 
need for a standard to dclerliiine this. A report will be given at the 
January 1987 meeting. 

Goldrn Cute Society Cot!li.rorrc,c, 011 VOC' Mf,thod.s cmtl Proc1,- 
hres-Sub. D01.21.13'~ report gives details of this important 
conference which was attended by the group cha~rriian. H. Fuji- 
moto. 

Problem of Culibrutio~i o/'Zuhr~ Crr/~.s-Sub. DO1 .24.19 dis- 
cussed this subject and what might he done about it. 

Flocculution-Sub. D01.24.27 seeking methods used by paint 
companies to test for this phenomenon. 

Purchasing o j  Poirrts-Sub. D01.41 is reviewing possible ac- 
lions to take on "Wcightcd Cost of Active Ingrcdicnt\" ~ncthtxl in 

D 3927. Also ready to ballot on a new revision of Spec. for 
Interior Flat Latex Paint. 

Water-Repe1lenc:v of Wood-Sub. D01.42.20, a new task 
group for the development of a test, hopefully better than TT-W- 
572b, is seeking cooperators. 

Organotin Release Rarrs in Anti-Fouling Paints-Sub. 
D01.45.08 working with EPA on problem of TBT release. 

Guide ,for Puinting Inspectors-Sub. D01.46.07'~ revision of 
guide (for metal substrates) ready for Society ballot. Will now 
develop guide for non-metal substrates. 

Testing lndustriul Warrr-Reducible Coatings-Guide ready for 
balloting, but subcommittee needs more active members. 

Lubeling for Chrunic Health Huzard.s-Sub. DO 1.57 report 
gives up-to-date details on various state laws on this subject. 

Future Meetings 

January 25-28, 1987-Tampa, FL (Hyatt Regency). 
June 21-24, 1987-Dearborn, MI (Hyatt Regency). 
January 24-27, 1988-Clearwater Beach, FL (Holiday Inn) 
June 26-29, 1988-Baltimore, MD. 

New Standards 

New D-l standards since the January 1986 nieetings of D-l 
approved by the ASTM Committee on Standards in the months 
shown: (subcommittee jurisdiction) 

AI~KII.  1986 
D4584-86 "Test Method for Measurement of Apparent pH of 

Electrocoat Baths" (Sub. D0.21) 

D4585-86 "Practice for Testing Water Resistance of Coatings 
Using Controlled Condensation" (Sub. D0.27) 

MAY 1986 
D4587-86 "Practice for Conducting Tests on Paint and Related 

Coatings and Materials Using a Fluorescent UV-Condensation 
Light and Water Exposure Apparatus" (Sub. D0.27) 
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DIVISION 1 
ADMINISTRATIVE 

cation (STP) dealing with VOC measure- 
ment w i l l  be undertaken by  the 
subcommittee with the assistance of Sub. 
D01.21. 

SUBCOMMITTEE D01.07 
GOVERNMENT CONTACTS 

R.J. Martell, Chairman 

A.A. Chasan chaired the meeting in the 
absence of the chairman. 

I t  was announced that revision "C" of 
FEDERAL-STANDARD-141 has been 
promulgated and is now an official docu- 
ment. I t  contains a listing of those federal 
methods that have been cancelled and su- 
perseded by ASTM documents. The stan- 
dard was issued by the Army at Fort Bel- 
voir, VA, and is available either through 
the Naval Publications and Forms Center in 
Philadelphia, or the Federal Supply Service 
of the General Services Administration in 
Washington, DC. 

Administratively, Region 10, Auburn, 
WA, of the Federal Supply Service, from 
where all GSA-FSS buying actions ema- 
nate, is being absorbed into Region 9, San 
Francisco. No personnel moves are being 
anticipated and paint suppliers to the gov- 
ernment should not be affected. 

The Army, as the assignee activity for 
FSC 8010, requested all specifying agen- 
cies within the government to submit a plan 
of implementation regarding compliance to 
VOC (Volatile Organic Compounds) regu- 
lations. The standards of enforcement to be 
adhered to will be the ones developed by 
the South Coast Air Quality Management 
District o f  California (SCAQMD) with a 
statutory deadline o f  December 3 1, 1987. 

Specification activities for FSC 8030, 
Sealants and Adhesives, have been moved 
from Kansas City, MO to Auburn, WA. 

SUBCOMMITTEE D01.08 
ENVIRONMENTAL CONCERNS 

J.J. Brezinski, Chairman 

Activities of ASTM Environmental Co- 
ordinating Committee-A Groundwater 
Standards Coordinating Task Group 
(GSCT6) has been formed to coordinate 
standards activity regarding ground water 
&ontamination in Committees D-18. D-19. 
and D-34. 

Formation o f  a similar task group to co- 
ordinate VOC-related standards activities 
in D - I  and D-22 will be explored. 

ASTM VOC Document-The prepara- 
tion of an ASTM Special Technical Publi- 

Revision of D 3630, "Standard Pructice 
for Determining Constituent.s Cla.ss~fified 
as Hazardous Contained i n  Protective 
Coatingsv-Proposed changes in the titlc 
and content of D 3630 will be prepared by 
the chairman for review at the next meet- 
ing. Regulatory changes over the past fcw 
years necessitate such revision. 

SUBCOMMITTEE D01.13 
CONSUMER AFFAIRS 

R. S. Shane, Chairman 

The chairman described the advisory na- 
ture of the subcommittee. He then dis- 
cussed the liaison with Committees F-15 
and Sub. D01.4 1. An extensive discussion 
followed on labeling. A draft standard 
practice for consumer-oriented labels will 
be prepared and circulated to Sub. D01.90 
and key F-15 people for comment. 

SUBCOMMITTEE D01.18 
EDITORIAL 

S. LeSota Chairman 

DOl.lH.02, Indexing, S. LeSota, Chair- 
man, reviewed the progress on this project 
and discussed future plans. Good progress 
is being made; the latcst indcx is much 
improved. However, this will be an on- 
going effort. 

It was agreed to press D- l  members to 
choose key words during the development 
of a standard and to make sure that the 
titles of standards contain thc most perti- 
nent key words. Al l  future standards will 
be checked for these key words. 

SUBCOMMITTEE D01.94 
AWARDS & MEMORIALS 

S.B. Levinson, Chairman 

Approval was given for the prcscntation 
of the Henry A. Gardner Award in Junc 
1987 to Laurance R. Thurman. Awardccs 
were also selected for the Award of Merit. 
the W.T. Pearce Award, and Certilicatcs 
of Appreciation. 

DIVISION 20 
RESEARCH 

AND 
GENERAL 
METHODS 

SUBCOMMITTEE D01.20 
SAMPLING, STATISTICS, ETC. 

H.E. Ashton, Chairman 

The chairman reported that the revisicm 
to D 39x0 to add a footnote on the avail. 
ability o f  a software program to analyu 
results had not received any negative vota 
or comments, except for some editond 
corrections he had submitted. He also nM. 
ed that the $50 fee covered supply of lhc 
current program, the first revision, notica 
o f  any subsequent revisions, and that sub 
sequent revisions would be supplied 
cost. In view of the time devoted to writiq 
the program, i t  was agreed that the charp 
was very reasonable. A notice will bc 
placed in the ASTM Update column. Slon 

dardizution News, when the revision 
passes Society ballot. 

I t  was reported that the definitions in 
D 3980 had bccn reviewed and, in som 
eases, revised. but in other cases the defia- 
tion prepared by Sub. D01.20 was consJ 
ered superior. The rcvised definitions hd 
been submitted to members prior to Ihc 
meeting to promote discussion. but the le~. 
ter ballot for those unable to attend would 
not close until midJuly. One minor revl- 

sion raised by the chairman and the dele 
tion of three terms not used in the practicc 
were accepted. I f  no comments of sub 
stance are received, the revision will gob 
D- l  ballot. In the meantime, the chaim 
will try to dcfinc the last three ternis notro 
far covered. 

Most o f  the meeting was dcvotcd to th: 
Practicc for Reporting or Scoring Qualib 
tivc Test Results. The chairman reporid 
that the first draft discussed at thc Januq 
meeting had been sent to the chairmanof 
Sub. D01.25, who had rcturned a revid 
copy with ~avorahlc comments. and tocot 
current ballot, from which ten negatlet 
votes (two without reason) had been a- 
ceived. I t  was agreed to change the tern 
"perfect," to "cxccllcnt" and add an rt 
termediatc tcrm, to rcplacc the presea 
Note I with one noting that asslgnmn 
qualifiers is subjective, and provide an er 
planation o f  why the scale is  weighted!@ 
wards better perl'ormancc or niinitnal d 
fect, as arc othcr nicthods such as D 610 
Two requests to dcletc the rating of zea 
were rejccted bccausc the 0-10 scale I! 

commonly used. I t  was also noted that it1 

ASTM practice to assign higher scoresb 
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more desirable results so that more of a 
failure such as rusting should not receive a 
high score. The chairman will attempt to 
resolve as many disagreements as possible, 
write to negative voters explaining the po- 
sition adopted by the subcommittee, and 
return the revised practice to ballot. It was 
proposed that attendance at the next meet- 
ing should be stimulated by a note in Stun- 
dardization News on the difficulties being 
experienced in reaching a consensus on 
some of the qualifying terms. 
There was no time to discuss the pro- 

posed accreditation practice so the chair- 
man will assemble the results of the letter 
ballot and circulate to those who have ex- 
pressed interest. 

CHEMICAL ANALYSIS OF 
PAINTS AND PAINT MATERIALS 

R.W. Scott, Chairman 

001.21. l j .  Coor(1inution of VOC Stun- 
dnrds and Information, H. Fujimoto. 
Chairman, heard a letter from the chairman 
whoapologized for his absence, explaining 
that he attended instead a conference and 
workshop sponsored by the Golden Gate 
Society for Coatings Technology in San 
Francisco on the methods and procedures 
developed for the determination of VOC in 
coatings by the Bay Area Air Quality Man- 
agment District (BAAQMD). Since Cali- 
fornia seems to be the precedent-setting 
povernrnent regulatory body. and with the 
EPA's "Reasonable Extra Effort Pro- 
gram" IREEP) instituted. it is imporant to 
ascertain whether the data obtained from 
the proposed VOC test methods are in 
"sync" with those ASTM methods cited in 
U.S.-EPA's Reference Method 24. 

In Calikrnia. he reportcd, thcre has 
been some \uccess in extending VOC regu- 
lat~ons on a local level. The present 350 
p s  VOC allowed in architectural coatings 
ls to be dropped to the new 250 gms VOC 
kvel. but the paint lnanufacturers do not 
have the technology necessary to meet this 
mwe slrinpent regulation. The ninth EPA 
District fin San Francisco) is citing both 
architectural and metal I'urniture nianufac- 
wren and requiring direct negotiations 
w ~ t h  the EPA to set up target dates. EPA 
rants the 250 gms of VOC and opposes 
extending the regulation to 19x7. 

It appear5 the reduction in ozonc re- 
qulred by the Clean Air Act cannot be 
reached by 19x7. Twenty-two major cities 
do not have SIP plans to regulate VOC. 
The ninth EPA Region has instituted a pro- 
gam which insures that any area exper- 
incing dil'ficulty in attaining the ozone 
aandards make measurable progress. This 
mans regulatory hodich ~iiuat seek out 
similar regulation, in use. which are avail- 
&, effective, and technically hound with 

public input through workshops and public 
hearing processes. Conflicts are to be re- 
solved at the policy-making levels. 

Expansion of the "REEP" program 
means that the EPA is turning the screws 
on non-attainment states to meet VOC reg- 
ulations by looking elsewhere and copying 
established regulations. This is why Cali- 
fornia's VOC regulations and test methods 
are so important. 

In California you might hear the new 
acronym, "PROC," which replaces the 
term, "VOC." "PROC" stands for 
"Photochemically Reactive Organic Com- 
pounds." 

He reported further that pre-1987 will 
see enhanced enforcement of VOC regula- 
tions and that post-1987 also will see en- 
hanced enforcement with more stringent 
regulations and new guidelines. Nation- 
wide regulations will be placed on wood 
and architectural coatings. The present 
ozone regulation level of 0.1 ppm may be 
dropped to 0.085 ppm. which means less 
VOC emitted into the air. 

He feels that Sub. D01.21 can be of 
tremendous help to the paint industry if it 
would institute: ( I )  a technical document 
discussing the measurements and calcula- 
tions of VOC using ASTM methods and (2) 
set up, through Committee D-l and ASTM 
Headquarters, regional workshops, which 
could be co-sponsored by the Federation of 
Societies for Coatings Technology. 

Further details of Fujimoto's report are 
available in the Sub. D01.21 minutes. 

DOI.21.22. Analysis of Elcctrucoat Bath 
Samples, W.B. Van DerLinde, Chairman, 
reviewed a new gas chromatographic meth- 
cd submitted by H.D. Swafford for deter- 
mination of volatiles utilizing an internal 
standard. It was decided to have a round- 
robin on the method during the summer, 
with one revision to the method as submit- 
ted. A single bath sample with three sol- 
vent levels will comprise the three test 
samples. 

L. Patterson of BASF Inmont will sub- 
niit a method for the determination of an- 
ionic contaminants in electrocoat baths, 
which will be circulated to the members for 
consideration at the next meeting. 

001.2 1.23, Thmnop1u.stic TrufJic Mark- 
ing. J.M. O'Brien. Sr., Chairman. R.W. 
Scott chaired the meeting in the absence of 
the chairman. Revision #4 of "Standard 
Method for Chemical and Gravimetric 
Analysis of White and Yellow Thermo- 
plastic Markings Containing Lead Chro- 
mate and Titanium Dioxide" will be ready 
for Sub. D01.21 ballot as soon as the preci- 
sion data have been placed in the method. 
H.E. Ashton will review the data and set 
the format according to D 39x0. W.V. 
Moselcy. Jr. pointed out that there may be 
difficulty in extraction of different size 
beads from the ignited product. 

D01.21.46, X-Ray Analysis of Pigment, 
A.M. Snider, Jr., Chairman, discussed pri- 
marily the results of a recent committee 
ballot of a proposed new standard method, 
"Determination of the Titanium Dioxide 
Content in Paint by X-Ray Fluorescence 
Spectroscopy." A revised draft of the pro- 
posed method that incorporated the com- 
ments arising from the ballot was present- 
ed. The revision meets the objections that 
had produced one negative vote. 

R.A. Licciardello presented to the group 
the view that an ASTM method is needed 
for the determination of asbestos in talc by 
x-ray diffraction. R.W. Scott and A.M. 
Snider will examine OSHA and NIOSH 
method to determine if an ASTM method is 
needed and, if so, will evaluate existing 
methods for possible round-robin evalua- 
tion. 

D01.21.53. Trace Levels of Monomers 
in Paints, H.D. Swafford, Chairman, dis- 
cussed the resolution of a negative on the 
Sub. D01.02 letter ballot from T. Rendl of 
Alltech Associates. The negative was with- 
drawn by agreeing to include a multi-list- 
ing of suppliers of gas chromatographic 
stationary phases and supports under "Ap- 
paratus." 

H.E. Ashton agreed to withdraw his 
negative (at subcommittee level) after 
agreeing to several editorial changes. Nu- 
merous other editorial changes were made 
as a result of responses to the ballot. 

If a sufficient number of collaborators 
are found, a round-robin will be conducted 
prior to the January meeting to evaluate a 
capillary GC method for the determination 
of unreacted monomers in latexes. 

An interest was expressed in evaluating 
one or more methods for the determination 
of unreacted (free) isocyanates in coatings. 
The chairman will distribute copies of two 
liquid chromatography methods and one 
GC method to the task group members and 
interested parties to the January meeting 
for study and recommendation. 

D01.21.56. Revision of D 3960. VOC of 
Paints and Related Coatings. M.E. Sites, 
Chairman. R.W. Scott chaired the meeting 
in the absence of the chairman. The revised 
standard will be reballoted in July by D-I. 
After that balloting is completed and the 
revision is accepted, additional work will 
be done on the standard to modify it to 
include applied solids and will be made to 
conform to the needs of EPA Method 24. 

D01.21 New Business-H.D. Swafford 
will prepare a note on the present scope of 
Sub. DOL.21 which will be distributed to 
the membership for comment. He will re- 
port on this at the January meeting. 

Task Group Sub. D01.21.71 will be re- 
activated to work on a new procedure for a 
rapid way to determine, on a semi-quanti- 
tative basis, the level of lead in a whole 
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paint. The procedure is Draft British Stan- 
dard #BS 3900 Part B, "Method for the 
Detection of Lead and an Indication of 
the Amount in the Range of 0.01 to 0.1% 
(MIM) in the Liquid Paint." This proce- 
dure was sent to ASTM for review by J.S. 
Pickering, Committee Secretary, British 
Standards Institution. 

A request for Sub. W 1.21 to review the 
need for an ASTM standard to determine 
the presence or  absence of asbestiform ma- 
terial in talc was presented by R.A. Lic- 
ciardello of Cypress Minerals. M.  Snider 
will follow up on this request and report his 
recommendations at the January meeting. 

Liaison with ASTM Committees D-34. 
E-13, and E-I5 will continue to be handled 
by H.D. Swafford. 

SUBCOMMITTEE D01.22 
HEALTH AND SAFETY 

H.A. Wray, Chairman 

The new standard "Test Method for De- 
termination of the Solvent Separated Layer 
from a Viscous Liquid" has been editorial- 
ly revised to incorporate comments from 
H.E. Ashton. 

The negative vote of H. Fujimoto was 
ruled persuasive. The method will be 
changed to place references to the regula- 
tions and recommendations of the United 
Nations Committee of Experts on the 
Transport of Dangerous Goods in a suitable 
note. The revised method will be submitted 
to a concurrent Sub. D01.22lD-I ballot. 

001.22.01 on Prc~cuutioncr~y Stcitc,rnerits 
reported that the proposed ASTM Commil- 
tee D-l Guide has been changed to make it 
compatible with the recent Society changes 
in the "Blue Book." specifically in Sec- 
tion F2, Caveat Statements and Policies in 
Standards and in Section A13 on Hazards. 
Because of the various changes, the pro- 
posed revised guide will be reballoted at 
the D-l level. 

Proposed New ASTM Method: Mo(lijicu- 
tion of 1.70 2431 Points ond Vcrn~ishc,.s- 
Determinurion cf Flow Time by Use cf el 

Flow Cup-As I S 0  243 1 has been recom- 
mended for use in United Nations regula- 
tions, the consensus was that incorporation 
of this procedure into an ASTM format is 
desirable. H.A. Wray will do this for re- 
view by the subcommittee. 

, SUBCOMMITTEE D01.23 
PHYSICAL PROPERTIES OF 

APPLIED PAINT FILMS 

M.P. Morse, Chairman 

D01.23.08 on Al1plic.ertio11 cf U11ifi)rm 
Films, M.P. Morse. Chairman, reported 

that D 823, "Preparation of Uniform Films 
on Test Panels," has been revised to in- 
clude procedures for applying films by 
hand spray and by hand-held applicator 
blades. This revision was approved by 
Sub. D01.23 ballot. After some suggested 
changes have been made, it will be submit- 
led to D- l ballot. 

D01.23.10 on Adhesion. H.E Ashton. 
Chairman, reported that the specification 
for the pull strength of the tape used in 
D 3359, "Adhesion by Tape Test." has 
been changed slightly to accommodate the 
values now being obtained with present 
production of Permacel 9 9  tape. This 
change is not expected to have any detect- 
able effect on test results. An attempt is 
being made to locate othcr tapes that can 
meet the specifications of the mcthtd. Ef- 
forts are continuing to develop procedures 
that will permit the extension of D 3359 to 
include measurements on thick lilms. 

D01.23.14 on Herr(1n~s.s. Mar .  ctrrd 
Ahrusion Resistcmcc. M. P. Morse. Chair- 
man, reported that thc results obtained in 
round-robin tests of D 4366. "Hardncss by 
Pendulum Damping Tests." havc been 
analyzed and a precision statement pre- 
pared that has been approvcd by Sub. 
D01.23 ballot. It will bc submittcd to D-l 
ballot. 

A round-robin test has bccn organizd 
that will investigate the suitability and prc- 
cision of the Balanced Beam Scrape Tcster 
for measuring the mar rcsistancc of coat- 
ings. A special marring tool will bc used. 

001.23.15 on Slip Rcsi.stonc~r, M.P. 
Morse, Chairman, has rcviscd D 4518. 
"Measurement of Static Friction of Coat- 
ings," to provide a proccdure for measure- 
ment of the static friction of coatings hav- 
ing rough surfaces. This revision has hccn 
approved by Sub. D01.23 anil will he sub- 
mitted to D-l ballot. 

A round-robin test is bcing organized to 
determine the precision of the inclined 
plane and horizontal-pull proccdurcs used 
in this method. The coatings will hc tcstcd 
in both wct and dry states. 

0 0 1  .2.?. I f ,  on Woter Viq~or f'c~rr~rc~trhil- 
itv. M.P. Morse, Cha~rni;tn. is initiating ;I 

round-robin tcst to cstablish the precision 
of the ncw revision of D 1653, "Watcr 
Vapor Permeability of 0rg;lnic Coating 
Films." Three paints known to cxhihit ilif- 
fcrences in water vapor pcrnic;~hility will 
be tested using both dry cup and wet cup 
procedures. 

D01.23. IX 011 Flc~.rrbiliry. M.P. Morse. 
Chairman, has draftcd ;I new method. 
"Mandrel Bend Test of Att;~chctl Organic 
Coatings." This method comhincs present 
methods D 522 ant1 1) 1737 th;~t nlcusurc 
coating elongation by conical and cylindri- 

cal mandrels, respectively. This new meth- 1 
od provides procedures for obtaining both 
elongation and crack resistance values of 
applied coatings. Some changes were made 
in the draft at the task group meeting. This 
draft will be submitted to Sub. D01.23 
hallot. 

DO1 .2.i .20  on Propclrcrtion of Free 
Films. M.P. Morse. Chairman, reported 
that a draft of a practice for preparing free 
lilms of organic coatings has been ap 
proveil by Sub. D01.23 hallot. The prac. 
tice provides for alternative procedures fn 
preparing free films. They are ( I  ) tin foil 
mercury amalganiation. (2)  stripping from 
FEP sheet substrate, and (3) stripping from 
silicone-coated paper. Somc other suitable 
substrates for use in stripping films are 
noted. Some suggested changes have been 
made to the draft. It will be submitted to 
D- l ballot. 

SUBCOMMITTEE D01.24 
ON PHYSICAL PROPERTIES 

OF LIQUID PAINTS 

C.K. Schoff, Chairman 

1)01.24.19. Viwosiry by ':jfl11lr~r Cicps. I. 
Pctcrs, Chairman, had a joint meeting with 
the liquid ink task group of Sub. DOI.5hon 
Printing Inks. Thc main items ofdi\cussion 
wcrc thc revisions of D 4212. "V~scosir). 
by I11p Cups." which hail hcen broken into 
two methods. onc fhr Zahn Cups and on 
for Shcll Cups ,  and hallotcd at Sub. 
1101.23 unil D-l Icvclr. Thcrc were four 
dil'l'ercnt ncgativcs and scvcral sets of corn 
Incnts covering about a tloLcn points re- 
garding the ~ncthods.  The main objections 
wcrc thc breaking of D 4212 into two sepa- 
ratc mcthods. followcd by the rcnioval of 
the calibration section from thc z~hn Cup 
mcthod. the I;lck of a precision statemem 
that covers inks as well ;IS paints. and tho 
long period of time spccilied I'or dipping 
cup5 in the test matcri;ll ( 5  ~ n i n ) .  

It was decided that the two itenis would 
he withilr;iwn from balloting and put back 
together into one tan(l;ird. Many of the 
suggestions rn;ldc during the latest ballot- 
ing will he incorporated. However. tho 
i~uc\ t ion of calibration of the Zahn Cup 
rc111:lins opcn. Thcrc was ;I strong feeling 
that some sort of Iiieans of checking and 
co~nparing Zahn Cups is ncctled, hut It ws 
rccognizcil th:~t a given set of ctllihration 
equations woulil lit only ;I fraction of the 
cups that exi\t. Even two sets ol'cquation~. 
onc I'or cach of the ~mi~jor cup suppl~en 
(who makc diflixcnt siLc cups). probably 
woultl cover only half or twcl-th~rdb of the 
cups now in usc. This i \  hccaurc the cup 
V O I U I I I C ~  ;lnd orifices havc varied \o widely 
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over the years. There even was talk of 
setting tight standards for cup size and ori- 
fices and trying to make standard cups. 
This showed the frustration and irritation of 
those who must use the cups. 

The revised form of D 4212 will be re- 
balloted at Sub. D01.24 level and reviewed 
by Sub. W1.56 before being submitted for 
D-I ballot. Because of the great problems 
with the lack of standardization of Zahn 
Cups and the effect that this has had on the 
test method and its precision, it was sug- 
gested that an article be written for Stun- 
hrdizotiun News explaining the situation. 
This ariicle might be referenced in the re- 
vised method. 

The new round-robin to collect precision 
data has not been carried out, but one is 
planned. Number 2 Zahn Cups will be used 
to test three paints, three inks, and two 
standard oils. Cooperators will use their 
own cups. It was pointed out that Material 
Safety Data Sheets (MSDS's) for the test 
specimens also must be sent to each coop- 
erator. 

001.24.20,  Rotutionul Vi.scomctc,r.s. 
C.K. Schoff. Chairman, briefly reviewed 
the revision of D 2196, "Viscosity by 
Bnwkfield Viscometer," which had been 
on the last D-l ballot. There were no nega- 
tives and only a few comments, mainly 
editorial. The latter will be incorporated in 
the revision that will go to Society ballot. 
D 4287, "High Shear Viscosity by ICI 
ConeiPlate Viscometer," also was dis- 
cussed briefly. The Preparation of Appara- 
tus section needs to be revised as there is 
no explanation for zeroing the instrument. 

001.24.22, Den.sitviSpc,c~fic Gruvity, 
met to discus5 the possibility of combining 
D 1475, "Density," with D 1963, "Spe- 
cific Gravity." This has been requested by 
Sub. D01.32 on Drying Oils, which is re- 
sponsible for D 1963. Unfortunately, no 
one from Sub. D01.32 attended. After re- 
viewing both methods, the group felt that i t  
certainly would be possible to combine the 
methods, but questioned whether the result 
would be worth the effort. It would take a 
considerable amount of rewriting and no 
one was interested in doing it. Unless 
someone steps forward to do the rewriting, 
the project will be dropped. 

001.24.26, El~c~tricul Pro/>c,rtics of'Liq- 
uid Paints und Puint Mureric11.s (Includirlg 
 solvent.^), reviewed the last draft of the 
proposed method "Measurement of Elcc- 
trical Resistance of Liquid Paints and Paint 
Materials by D.C. Meter." A procedure 
forthe Byk instrument has been included in 
addition to that for the Ransburg meter. 
There is still no working method because 
details of instrument and sample prepara- 
tion, temperature control, etc., have not 
ken included as yet. The next draft should 
provide a method which can be used as the 

basis for round-robin tests on a series of 
solvents. That draft will be circulated to 
members along with a protocol for the 
round-robin testing. After both have been 
revised based on comments received, the 
first round-robin will proceed, mainly as a 
test of the method. Although meeting at- 
tendance has tended to be very light, a 
number of paint and solvent people have 
volunteered to be cooperators. 

001 .24 .27 ,  Flocculation, C.K. Schoff, 
Chairman, had its meeting cancelled due to 
lack of progress on the draft for a "Guide 
for Identifying Flocculation in Paints." 
However, flocculation came up after one of 
the other group meetings and was dis- 
cussed in some detail. It was suggested 
that, since there were almost no ASTM 
methods for the guide to refer to, first con- 
sideration should be given to a guide or 
practice for use of an optical microscope to 
test for flocculation. It was thought that 
written methods may already exist at some 
paint companies and one of these would be 
a good start. It is expected that a draft of 
the microscope guide will be ready by the 
January meeting. 

D01.24.28. Evaporation, discussed D 
3539, "Evaporation Rates of Volatile Liq- 
uids by Shell Thin-Film Evaporometer." 
The method has been revised for submis- 
sion to Sub. D01.24 ballot. After review- 
ing the revision, it was suggested that the 
method be submitted to concurrent Sub. 
D01.241D-I ballot since relatively few 
changes (mainly editorial) had been made. 
It was agreed that future work should in- 
volve writing of a more general method 
to cover both the ShellIFLC instrument 
and the new Quintcl EV-I evaporometer. 
The latter is mentioned in the revision of 
D 3539, but the method was written 
around the ShelllFLC instrument. 

SUBCOMMllTEE D01.26 
OPTICAL PROPERTIES 

C.J. Sherman, Chairman 

D01.26 and its task groups did not meet 
with D-l in Louisville because of a conflict 
with the ISCC meeting in Toronto. One 
task group, W1.26.02 did meet in Toronto 
in conjunction with Committee E-12. 

001.26.02,  Color Mectsurernent. C.S. 
McCamy. Chairman, reported on the status 
of four Standards as follows: 

D 1535, "Method for Specifying Color 
by the Munsell System", is being revised 
by McCamy to include the table of Munsell 
Value vs. the absolute luminous reflec- 
tance factor instead of MgO as it is present- 
ly. Footnote 6 giving the sources of the 

computer program that converts CIE data 
to Munsell Notations will be updated and 
the method submitted for D01.26 ballot. 

D 3134, "Practice for Selecting and 
Defining Color and Gloss Tolerances of 
Opaque Materials and for Evaluating Con- 
formance", was revised by W.N. Hale to 
address the negatives of the last balloting. 
After much discussion, it was decided to 
ballot at the subcommittee level. 

D 1729, "Visual Evaluation of Color 
Difference of Opaque Materials", was re- 
viewed by McCamy for reapproval. Por- 
tions of the method were found to be obso- 
lete and a revision will be submitted for 
D01.26 ballot. 

D 4086, "Practice for Visual Evaluation 
of Metamerism", received editorial com- 
ments in the D-l ballot for reapproval. The 
editorial changes were made and the prac- 
tice submitted for Society ballot. 

Other Business-DOI.26 will meet with 
D-l in January in Tampa, but, in June 
1987, there are conflicts with CORM and 
CIE meetings. Committee E-12 has already 
decided to meet with CORM and it was 
suggested that D01.26.02 meet with E-12 
again since attendance was very good at 
Toronto. D01 .26 '~  other task groups 
would, however, meet with D-l . 

SUBCOMMllTEE D01.27 
ACCELERATED TESTS FOR 

PROTECTIVE COATINGS 

B.L. Williamson, Chairman 

001.27.02,  Wuter Tests, D.M. Gross- 
man, Chairman, reviewed the negative 
votes on the balloting for the revisions of 
D 870 (Water Immersion), D 1735 (Water 
Fog), D 2247 (100% RH), and D 4585 
(Controlled Condensation). Negatives 
were resolved. The groups will investigate 
a number of comments and suggestions 
concerning possible revisions. 

001 .27 .04 ,  Light und Water Exposure 
Apparatus, L.E. Thieben, Chairman, re- 
ported that no negatives had been received 
as of that date on the Sub. D01.27 balloting 
of a general revision of D 3361, "Standard 
Practice for Operating Light- and Water- 
Exposure Apparatus (Unfiltered Carbon- 
Arc Type)." If none are received, it will be 
submitted to D-l ballot. 

A rough draft of a proposed practice for 
Xenon-Arc accelerated exposure was pre- 
sented. A five-member group will examine 
this draft and recommendations will be 
made at the next meeting. 

A review of D 822, "Standard Practice 
for Operating Light- and Water-Exposure 
Apparatus (Carbon-Arc type)," is under- 

Vol. 59, No. 744, January 1987 



way with the goal o f  updating this practice 
to include various cycles now in use. 

001.27.09, Corrosion, F. Lutze, Chair- 
man, reviewed results obtained to date on a 
round-robin o f  cyclic "Scab" corrosion 
testing. Since much o f  the testing is still in 
progress, no firm conclusions could be 
reached at this time. I t  is expected that all 
data wi l l  be completed and compiled be- 
fore the next meeting at which time future 
action on establishing a standard method 
wi l l  be discussed. 

0 0 1 . 2 7 . 1 0 ,  Accelerated Ourdoor 
Weathering, M.P. Morse, Chairman, re- 
viewed results o f  the 18-month exposures 
of a group of automotive paints. These 
panels had been exposed at four Florida 
sites. The rank correlation coefficient for 
both gloss loss and color change is very 
good and the mean 20" gloss losses and 
mean delta E color changes are very close 
regardless o f  the site. The exposures will 
be run for an additional six months and 
then retired for review by the chairman and 
other interested parties. 

DSET has been exposing these same 
topcoats on EMMA-NTW (night time wet- 
ting) using various conditions (summer vs 
winter exposure, backed vs unbacked pan- 
els). Although agreement betwen EMMA- 
NTW (winter backed or summer unbacked) 
and 12 months Florida black box was 
good, further work on time and panel tem- 
perature is being done at DSET to improve 
the correlation and more firmly establish 
the acceleration factor of EMMA-NTW ex- 
posure. 

001.27.14. Filiform Corrosion. B. Wil- 
liamson, Chairman, discussed various 
screening tests which had been conducted 
with the objective o f  accelerating the for- 
mation of filiform corrosion over that ob- 
tained with current D 2803 conditions. An 
additional series of tests will be run using a 
weaker corrosion resistant metal treatment 
before any round-robin test is started. 

001.27.16,  Chalking, J.S. Robbins, Jr., 
Chairman will test two "new" chalk test- 
ing devices and results will be reported at 
the next meeting. 

001.27.17, Evaluation of Weathering 
Effects, A.S. Allen, Chairman, reviewed a 
negative vote received on the Sub. D01.27 
ballot for the revision of D 660, "Evaluat- 
ing the Degree of Checking of Exterior 
Paints," which dealt primarily with the dif- 
ficulty of differentiating the degree and 
type of the early stages of checking from 
the illustrations shown in the method. 
While the group acknowledged that in 
some cases i t  is indeed. hard to judge that 
type o f  checking when it first starts, the 
illustrations and rating system in the meth- 
od were felt to be useful in following the 

progression o f  checking. With the excep- 
tion o f  some editorial changes suggested by 
the voter the group felt that the negative 
vote was not persuasive. The group chair- 
man will contact the voter to explain the 
reasons for the rejection of his negative 
vote. The proposed revision will be for- 
warded to D - l  ballot. 

Task Group on D 2246, Tosring Finishes 
on Primed Metallic Surfaces, reviewed a 
revision o f  D 2246, which had been with- 
drawn from ballot pending consideration of 
comments received on the Sub. D01.04 
(85-4) ballot. Several suggestions made 
wi l l  be incorporated into the standard be- 
fore i t  is again submitted to D - l  balloting. 

SUBCOMMITTEE D01.28 
BIODETERIORATION 

D.L. Campbell, Chairman 

D01.28.01. Package Stahiliry. W. B. 
Woods, Chairman. reported that the pro- 
posed round-robin has been delayed. The 
chairman distributed a proposed procedure 
and result sheets used in evaluation. Thc 
samples will be sent to the six cooperators 
(Buckman, SCM, Nuodex. R.T. Vander- 
hilt). 

001.28.02, Rapid Det(~rmincrtion ($En- 
zyme Presence,. D.P. Leipold. Chairman, 
discussed the results of the May 1986 
round-robin. I t  was generally agreed that 
the correlation between cooperators was 
good for both the inoculated vinyl-acrylic 
and acrylic paints. A final round-robin will 
be run in September 1986 with eight coop- 
erators with objectives of: ( I )  checking the 
effect of CMC viscosity on % viscosity 
retention and (2) generating data for dcvel- 
opment of a precision statement. Concur- 
rent with the final round-robin, a first draft 
of a method wi l l  be prepared for circulation 
in December 1986. Results of the tinal 
round-robin, statistical analysis of the rc- 
sults, and first draft o f  a method will be 
presented at the January 1987 meeting. 

DOI.28.04, Resisrcmcc, cfPuint Films to 
Attack by A l ~ a e .  W.B. Woods, Chairman. 
discussed the procedure for the suggested 
round-robin. The unpreservcd emulsion 
paint will be secured by the chairman from 
Union Carbide. The procedure outlines the 
use o f  a UV  light for sterilization. The light 
and exposure conditions wcre discussed. 
The final proposed method and niaterials 
wi l l  be assembled by the chairman and sent 
to the five cooperators (Buckman. Hercu- 
les, Nuodex, SCM, R.T. Vanderbilt). 

001.28.05, R e c w r i n ~  Mild(,,vod Sur- 
,faces, D.L. Campbell, Chairman, reported 

that Draft 7 o f  the "Guide for Determining 
the Presence of and Removing Microbial 
(Fungal or Algal) Growth on Paint and 
Related Coatings" was approved on the 
Sub. DO101 (86-1) ballot with no negative 
votes. Four comments which were received 
were discussed. Two of the comments 
were resolved in a manner satisfactory to 
the voters. One comment was found to be 
"too restrictive." I t  was agreed that the 
recommendations made by R.H. Wake- 
field would be mailed to Sub. D01.28 
members for their comments. 

This new standard is now D 4610 and 
appeared on the July 1986 Society ballot. 

Sub. D01.2X.05 has been placed on in- 
active status. Any remaining business of 
this group will he discussed at the subcom- 
mittee meeting. 

IIOI.2X-D.L. Campbell reported that 
the subcommittee has 33 members, a per- 
son will be named and be responsible (ste- 
ward) for cach method under the jurisdic- 
tion of Sub. D01.28, and that work plans 
for 1987 wcre given to cach task group 
chairman. 

(303.04 (Biological Deterioration) liai- 
son reported that the soil burial method was 
under ballot and had received at least one 
negative. 

E35.15 (Antimicrobial Agents) liaison 
reported that they are planning to preparea 
publication of test methods related to mi- 
crobiology. Campbell will discuss this with 
Dr. H. Rossmoore and D- l  management. 

DIVISION 30 
PAINT MATERIALS 

SUBCOMMITTEE D01.31 
PIGMENT SPECIFICATIONS 

C.W. Fuller, Chairman 

R. Licciardello of Cypress Mincrals Co. 1 
brought in a method for measuring ashesti- i form particlcs in cosmctlc talc from the1 
Cosmetic, Toiletry & Fragrance Associ- 
ation-J-4-1. He askcd i f  a similar tesr~ 
could be cstablishcd for D 605. This would 
allow the produccr to assure purchases 
thc talc produced was frec of ashestifom 
particles. 

J.S. Reid at AECl Paints. Ltd.-Repub 
lic ol'South Afric;~, was infornied that lith- 
oponc spcc. D 477 was dropped duc to lack 
ol' N. Atllerican produccrs. Basic carbonate 
whirc lead will hc rctaincd on the hooks. 

A lcttcr from J.C. Weaver was read and 
acknowledged the appointment of W.J. 
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Hart as Sub. D01.31 Vice-Chairman and 
outlined a broad range of topics for consid- 
eration as future goals. These included rec- 
ognizing changes in technology of both the 
producers and users of pigments. In addi- 
tion, he cited recruitment techniques for 
new blood, recognition and use of NPlRl 
and NPCA literature sources for informa- 
tion and updating and recognition of for- 
eign sources relative to the world-wide 
availability of pigments. He pointed out 
reasons to review the efforts of Sub. 
D01.57 and Sub. D01.26 as they relate to 
pigments in order to keep the standards 
technically up-to-date. 

From brief discussion, it was seen as 
desirable to provide time at the next meet- 
ing to take a step back to review the func- 
tions of the subcommittee as a whole-to 
see if the functional efficiency can be im- 
proved, to identify areas of new technol- 
ogy, and to strengthen the subcommittee 
membership. This would be done at a ses- 
sion separate from the normal standards 
review. 

D 212-Editorial changes suggested by 
H.E. Ashton will be made. The title will be 
changed to Chrome Green Pigment. 

D 293, Chromium Oxide Green Pig- 
ment-The range of particle size analysis 
(325 mesh retention) reflects the range of 
those materials on the market. NPCA lists 
pmducts by specific product number and 
name. IS0 lists are slightly tighter, but in 
many caces not necessary. 

D 256, Toluidine Red Pigment, contains 
apaste in oil section. This will be dropped. 

D 769, Black Synthetic Iron Oxide Pig- 
ment-Editorial changes will be made. 

SUBCOMMlllEE D01.32 
DRYING OILS 

P.C. Stievater, Chairman 

Two negatives were received on the 
Sub. DO106 (16.1) letter ballot. The nega- 
tive by E.J. Parks pointed out that petrole- 
um ether is used in the procedure, but a 
safety statement for ether is contained in 
the "Safety Precautions" section, giving 
the misleading implication that petroleum 
ether and ether are identical, which they 
arenot. He requested that the safety state- 
rent for ether be deleted and that the see- 
lion on the specific hazards of petroleum 
ether be amplified. 

H.E. Ashton's negative at subcommittee 
kvel pointed out that none of the reagents 
ured in the method are so hazardous to a 
mined chemist to require spccial precau- 
tion statements now that the generic caveat 
hasbeen added. Other of his comments on 
apevious ballot (84-3) were also found to be 
mt and have been put into the method 

1 futhe next D-l ballot. 
I 

SUBCOMMlllEE D01.33 
VARNISH & RESINS, 

INCLUDING SHELLAC 

R.A. Orr, Chairman 

001.33.23, Epoxy Resins, R.A. Orr, 
Chairman, compared ASTM D 1726 and 
Dow Method RPM 105-D, both for the 
determination of hydrolyzable chlorides in 
epoxy resins. A new combined method will 
be submitted for D 1726 (due for review 
this year) with results from the upcoming 
round-robin comparing both methods. Two 
samples varying in hydrolyzable chlorides 
will be used so method preference can be 
stated in the scope. 

A comparison was also made of ASTM 
D 1652 and Dow Method RPM 101-A, 
hoth for the determination of epoxide con- 
tent of epoxy resins. The ASTM standard 
uses HBr and titrates to a crystal violet 
endpoint. The RPM method adds tetra- 
ethylammonium bromide to the sample and 
titration with perchloric acid to a crystal 
violet endpoint. This method also describes 
the use of an automatic titrator for percent 
epoxide. The same samples mentioned 
above for hydrolyzable chloride titration 
will be used for this round-robin. Four 
labs, with a possibility of a fifth, were 
identified for this round-robin. 

001.33.25. PVC and PVB Resins, J.J. 
Brezinski, Chairman, approved the follow- 
ing changes in D 4368, "Standard Guide 
for Testing Poly (vinyl chloride) Resins": 
( I )  reference to D 1303 was removed as 
this method is no longer on the books and 
(2) a brief description of Test Method 
E 442, an alternate procedure for determi- 
nation of chlorine in organic compounds, 
was included. 

The revised guide will be submitted to 
concurrent Sub. D01.33lD- I ballot. 

A letter requesting the transfer of 
D 3680. "Test Method for a Residual Vi- 
nyl Chloride Content of PVC Resins, Com- 
pounds, and Copolymers by Solution 
Technique," from Committee D-20 to D-l 
was drafted, approved, signed by J.C. 
Weaver, and sent to the chairman of D-20 
with copies to ASTM Headquarters. 

Liaison will be established by the task 
group chairman with Section D-20.15.08 
on vinyl chloride monomer and resins. 

001.33.26, Polvmer Emulsions. R.A. 
Orr, Chairman Pro-tem, no longer has a 
permanent chairman because R. Schiller, 
former chairman, has changed firms. How- 
ever, the need for finalization of the "Fil- 
ter-Retained Solids Content of Latex Vehi- 
cles" was expressed by several task group 
members. The method as revised and the 
results of the last round-robin were dis- 
cussed. D. Waldrep will provide an updat- 
ed method using disposable elements in a 

Spectrum filter. He may also act.as steward 
of the method until finalized. 

R.D. Athey volunteered to act as ste- 
ward of ASTM D 4143, "Guide for Test- 
ing Latex Vehicles." 

001.33.27, Phenolic Resins, H.D. Mar- 
shall, Chairman, discussed the Sub. , 

D01.33 methods of phenolic resins. All 
comments and negatives on the last ballot 
were accommodated. The methods will be 
submitted for the next stage of balloting. 

Seven other specifications or test meth- 
ods will be submitted to Sub. D01.33 bal- 
lot. 

Committee D-l I on Rubber is interested 
in these methods for use in their Guide for 
Heat-Reactive Phenolic Resins and for 
Tackifier Phenolic Resins. 

DOI.33 Business-Liaisons were estab- 
lished as follows: J.J. Brezinski with D20 
on Plastics and H.D. Marshall with D- l l  
on Rubber. 

A discussion was held on possible 
change of name and scope of Sub. D01.33. 
The name of Polymers and Resins received 
support with suggestions adding polymers 
into the scope. The chairman will poll the 
entire Sub. D01.33 membership on these 
suggestions, prior to submitting them to the 
D01.90 Executive Subcommittee for re- 
view. 

SUBCOMMllTEE D01.34 
NAVAL STORES 

C.M. Winchester, Chairman 

The late negative by H.E. Asbton, with 
four pages of comments, on the update of 
D 3008, "Test Method for Resin Acids in 
Rosin by Gas Chromatography," has es- 
sentially tabled this work. The author of 
the revision has refused to rewrite the 
method further. A GC expert experienced 
in D-l format is needed. 

The subcommittee chairman received six 
responses to a survey to determine usage of 
inkometers to evaluate apparent tack of ink 
vehicles. A varnish supplier will be con- 
tacted to obtain four samples for a round- 
robin. The objective will be to get data for 
a precision statement so that D 4361, "Test 
Method for Apparent Tack of Printing Inks 
by the Inkometer," can be expanded to 
include ink vehicles. A task group chair- 
man is needed. 

001.34.01. Resin Solutions, C.M. Win- 
chester, Chairman, reported that seven re- 
sponses were received from manufacturers 
of inks, resins, or ink vehicles on the sur- 
vey of procedures for preparing ink resin 
solutions. None of the responders use the 
cold cut solution method described in 
D 1725 as it is too time consuming, i.e., 
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requires overnight tumbling. Four labora- 
tories use a hot solution technique with a 
hot plate similar to that in D 1725, except 
that no condenser is needed as typ~cal ink 
oils are high boiling. Four responders use a 
blender with the heat of mixing providing a 
short solution time. The task group chair- 
man will draft a proposed blender method 
and circulate it for comment prior to orga- 
nizing a round-robin. Cooperators will be 
Bowers Printing Ink (PPG), Capitol Print- 
ing Ink, Hercules, BASFIlnmont. Lawter 
International, and Westvaco. 

001.34.02, Dilutahility. J.W. Daugh- 
erty, Chairman, reported that the survey on 
procedures to determine dilutability of ink 
resin solutions received 10 responses. The 
greatest discrepancy in the methods report- 
ed was the definition of the endpoint of the 
titration. The chairman will draft a pro- 
posed method clearly defining the end- 
point. A round-robin will evaluate the di- 
lutability of two resin solutions prepared by 
Hercules, one each of a soluble resin in ink 
oil and an insoluble resin in ARLO. Each 
solution will be evaluated with Magus0147 
and n.hexane, respectively, the latter sol- 
vent representing an aliphatic hydrocarbon 
less likely to have variations than ink oil. 
Cooperators will be Bowers Printing Ink, 
Capitol Printing Ink, Hercules, BASFi 
Inmont, Lawter International. Neville. Su- 
perior Varnish, Union Camp, and West- 
vaco. 

D01.34.03.Geluhility. A.N. Scarlatti, 
Chairman, reported that a survey of ink. 
resin, and ink vehicle producers will be 
made in the next month. 

SUBCOMMITTEE D01.35 
SOLVENTS, PLASTICIZERS 

AND CHEMICAL 
INTERMEDIATES 

L.R. Thurman, Chairman 

001.35.10, Solvents-Hydrocarhon.~ 
and Ketones. S.A. Yuhas. Jr.. Chairman. 
discussed a negative vote an D 235. 
"Specification for Mineral Spirits (Petro- 
leum Spirits and Hydrocarbon Drycleaning 
Solvents)," objecting to the copper corro- 
sion rating of one maximum for Mineral 
Spirits. The concern is that D 130, "Meth- 
od of Detection of Copper Corrosion from 
Petroleum Products by the Copper Strip 
Tarnish Test," is not capable of reproduc- 
ibility defining a one limit. A more realistic 
level of 2A maximum was proposed. D 
235 will be reballoted in Sub. D01.35 with 
this proposed change. 

A research report for D 1364. "Test 
Method for Water in Volatile Solvents 
(Fischer Reagent Titration Method)," has 

been submitted to ASTM Headquarters. A 
new precision and bias statement will be 
prepared for ballot. 

001.35.20, Reactive, Monomers- Vinyl 
Monomers and A1drhyde.s. T.H. Golson, 
Chairman, held a general discussion on 
improving the test method for Dimer in 
Acrylic Acid. A survey of methods will be 
made. 

D01.35.30. Chemicul It~tc~rmc~dio/e.s, 
J.R. Morrison. Chairman, finalized the gas 
chromatographic method for 2-cthylhcx- 
anol. It will be submitted to Sub. D01.35 
ballot. 

001.35.40, P1tr.stic~i:c~r.s u r~d  Estcv Sol- 
vc,nts, R.L. Smith, Chairman, reported that 
the data from the round-rohin tcstlng of 
propylenc oxide based ethers and esters by 
gas chromatography has been rcccivcd. 

001.35.50, Liuison, L.P. Field. Chair- 
man, reported that the ASTM Standard 
tracking will be used to review standards 
which are referenced by Sub. D01.35. 
When a slandard comes due for review, the 
liaison group will requcst a copy of any 
proposed revision for the appropriate sub- 
committee chairman. 

New Rusiness-The new propciscd 
Guide for Precautionary Statements in 
ASTM D-l Standards was discusscd. 

The subcommittee reviewed Draft # I  of 
the proposed new Standard Guide lor In- 
cluding Government Procurc~ncnt Requirc- 
ments into ASTM Standards and the Stan- 
dard Guideline for ASTM Standard 
Specification Quality Statements. 

DIVISION 40 
PAINT PRODUCTS 
APPLIED ON SITE 

SUBCOMMITTEE D01.41 
PURCHASE OF PAINTS 

AND RELATED COATINGS 

H.A. Ammlung, Chairman 

001.41.02, D 3927. Stori~l(rrtl Grrir10fi)r 
State a n d  In.stitutiontr1 Purchusirr,q o/' 
Paint, W.V. Moseley, Jr.. Chairman, rc- 
ported that six negatives and two corn- 
ments were received on the latest drali. In 
general, it was felt that the incorporation of 
additional sections on thc "Wcightcd Cost 
of Active Ingredients Method" made the 
document tcn) cumbersome and diffcult to 

understand. It was agreed to take three 
courses of action. The first would be to 
withdraw thc lastest draft and remove the 
sections on "Weighted Cost of Active In- 
gredients" for \eparate action. The second 
step would be to resubmit the current 
D 3927-80 with minor changes for rcappro- 
val. The third proposal was to delay any 
further action on the "We~ghted Cost of 
Activc Ingredients Method" until June 
1987. This would allow time to study the 
impact of changing technology on the doc- 
umcnt as now drafted. 

DOl.4l.M. Lnter Flcrr Wrrll Poirit Speci- 
,Jiccttion. I.V. Bloom. Chairman. reported 
that b u r  ncgativcs and three comments 
were received on the latest draft. Three of 
the negatives were resolved at the meeting 
by changes in the draft or withdrawal by 
the party suhniitting the request. The fourth 
ncgativc awaits furthcr input from the writ- 
er and should he rcsolvcd bcfore the next 
draft. A rcviscd draft incorporating these 
change% will he submitted for concurrent 
Sub. D-01.41 ID-I ballot. 

Scopc-Chairman A~nmlung reported 
that four negatives were received on the 
rcviscd draft during subcommittee ballot. 
Areas ofconccrn were di\cusscd and it was 
decided to submit a shortcr version for sub 
comniittce hallot. 

SUBCOMMITTEE D01.42 
ARCHITECTURAL PAINTS 

R.H. Rowland, Chairman 

D01.42.01. Soil rrrrd Sttrirr Rerrrorcrl- 
Mc,c.htrrrir.rrl T ~ s t .  T.  J. Sl~va.  Chairman. 
discusscd thc results of an in-house study 
of thrce stains on intcrior Ii~tex coatings. 
comparing the rcllcctance and E differ- 
ences hctwccn ~taincd washed and un- 
washed samples. li)llowing D 3450 proce- 
dure. Conclusion: A round-rohin w~ll  be 
sct up employing two dillercnt flat paints 
and thrce stains. reporting E d~ffercnces. to 
check thc rcproducib~lity of the method. 

001.42.04. WL,~ A(ll~,siotr, did not meet. 
Thc chairman tendered his resignation be- 
cause of business comniitmcnts. A new 
chairman is sought. 

D01.42.09. Colrrrtrrr~ Accr~~~to~rr~c~. D.P. 
Leipold. Chairman, reached a consensus 
that this is a test for color change upon 
shear, not a test Ibr color compatibility, 
color acccptance, or color development. A 
round-robin with six cooperators will be 
run prior to the January 1987 meeting. The 
following changes will hc made in the pro- 
cedure: ( I )  lirst coat w~ll  be a drawdown, 
not a brushout and (2)  thc bru\hout shear 
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rate will he standardized by specifying a 
spreading rate and a spreading time. Final- 
ly, a consensus was reached that this test is 
weded by the paint industry. 

001.42.13, Brushubilitv, D.P. Leipold, 
Chairman, considered the second draft of a 
proposed method for ranking brush drag of 
Rat latex paint. It was decided that this 
shall be a stand-alone method for ranking 
brush drab by brush application. 

It was also decided that, based on the 
round-rob~n data in May 1986 and Decem- 
ber 1985, a method will be written for 
brush drag of flat latex paints by ICI high 
shear viscosity. Minor editorial changes 
will be made in the second draft. The met- 
ric conversions given will be "soft" rather 
than "hard," and the sections on brush 
conditioning and brush cleaning will be 
clarified. Thn will be submitted to Sub. 
W1.42 ballot prior to the January meeting. 

D01.42.17. Rollrr Spurter. J.F. Price, 
Chairman. announced that negatives were 
not received on the recent subcommittee 
ballot of this method, but three members 
had comments-C. Tatman. L. Schaeffer, 
and H.E. Ashton (mostly editorial). The 
tuk group worked through the comments. 
either incorporating them or resolving 
them. It was agreed that the task group 
chairman should incorporate the agrccd- 
upon changes and then submit the method 
to D-l ballot. (After the meeting L.  
Schaeffer stated that he had succeeded in 
obtaining a source to machine the notchcd 
spool rollers-B. Waltz of Precision 
Gauge and Tool. ) 

Block Ri~si,stcit~ci~. U. Jackson. Chair- 
man, in the absence ofthe chairman, had a 
discussion on conditions pertinent to this 
test procedure. Questions explored includ- 
ed 120" F vs ambient test conditions; I vs 
7 days' exposure; whether to include al- 
kyd, as well as acrylic and vinyl semi-gloss 
systems; drying conditions; pressure for 
test, 2 psi, or other; Face-to-face or Pace-to- 
badi testing: use of a 2 in. sq template for 
sample sizing or not, and other factors. 
lkese ideas will be transmitted to the Sub. 
W1.42 chairman for his consideration be- 
fore the next meeting. 

W1.42.IY. Hiding Powrr ( Wet-lo-Dry). 
L. Schaeffer, Chairman, discussed the re- 
sults of the first round-robin, which in- 
volved only two cooperators, but indicated 
hat a reasonable degree of precision was 
possible. The samples, all of which were 
wmmercial paints, varied widely in the 
muntof hiding change, and with some of 
km the loss in hiding on drying seemed 
quite serious. The discussion gcnernted 
msiderable interest and there were addi- 
tional volunteers, so that for the next 
round-robin there should be at least eight 
amperators. 

DOI.42.20, Water-Repellency of Wood. 
V .  Scarborough, Chairman, is a new group 
in the process of formation. A test proce- 
dure has been developed for the testing, 
hopefully an improvement over TT-W- 
572b. Anyone interested in this task group 
topic or wishing to become a cooperator in 
the forthcoming round-robin is asked to 
correspond with Victoria Scarborough, 
Richardson-Vicks, P.O. Box 667. Olive 
Branch, MS 38654. 

SUBCOMMITTEE D01.44 
TRAFFIC COATINGS 

R.L. Davidson, Chairman 

D 0 1 . 4 4 . 0 1 ,  Thermoplu.stic, J .  M. 
O'Brien, Chairman, reviewed the results of 
the recent round-robin on thermoplastics 
testing. The test included bond strength, 
reflectance, and chemical analysis. The 
tests will now be sent out for Sub. D01.44 
ballot. It is anticipated that a precision 
statement will have been generated before 
the D-l ballot. An additional test for heat 
stability as it relates to color is under devel- 
opment. 

During the course of the discussion, a 
question was raised about the need for con- 
trol tests for pre-formed Vdpe. A review 
will be made before the next meeting lo see 
what tests are available (possibly the same 
test used for thermoplastic) and then 
whether a new task group should be estab- 
lished. 

D01.44.02. Trulfic Paint. C.M. Win- 
chester, Chairman, reported that the traffic 
paint methods under the subcommittee's 
jurisdiction are in good shape. 

In the January 1985 meeting, the sub- 
committee conducted a round-robin with 
the attendees rating slides of exposed traf- 
fic paint stripes on a scale of 0-10. The data 
has been analyzed by C. Antle of the Penn- 
sylvania Transportation Institute. The ob- 
jective of this work is to develop new pic- 
torial standards for evaluating durability of 
traffic stripes. 

J.J. Henry of the same institute reported 
on progress in NCHRP Project 4-16, Cost 
and Service Life of Traftic Marking Mate- 
rials. 

R.L. Davidson rcported on the upcom- 
ing FHWA pilot study of the feasibility of a 
test center for the evaluation of liquid traf- 
fic marking materials for use by govern- 
ment groups. 

D01.44.03. Night Visibility, J.R. Ritter, 
Chairman, reported that there is a need for 
still another round-robin to determine per- 
cent rounds (D 1155) and gradation (D 
1214) of beads. The samples for this 
round-robin should be distributed during 
the fall of 1986. 

A discussion was held on the status of 
portable retro-reflectometers. A new model 
retro-reflectometer, MIROLUX 12, was 
demonstrated. This is a low angle instru- 
ment at a very favorable price. C.L. Hill, 
marketing manager for Erichsen Instru- 
ments, discussed a new lower weight 
Erichsen instrument. 

SUBCOMMlllEE D01.45 
MARINE COATINGS 

L.S. Birnbaum, Chairman 

D01.45.06, Dynamic Testing, D. Last- 
er, Chairman. T. Dowd, Acting Chairman, 
announced that he would send copies of 
Draft 3 of the "Standard Method for Test- 
ing of AF Paints Using High Velocity Wa- 
ter" (previously distributed March 31 to 
Sub. D01.45 members) to attendees who 
listed their names for him. T.  Foster's 
comments on Draft 3 were forwarded to 
Dowd covering erosion, polishing, and sig- 
nificant decimal point. The variation of ex- 
posure temperatures depending on location 
was acknowledgcd and discussed. Dowd 
agreed to prepare a revised draft, #4, in- 
corporating appropriate meeting comments 
and any additional comments forwarded to 
him. 

L.S. Birnbaum announced that D. Laster 
had prepared a smooth copy of a revised 
draft for the "Standard Method for Marine 
AF Systems under Hydrodynamic Flow" 
which had been submitted for concurrent 
Sub. D01.45ID-I ballot. 

It was also announced that Subcommit- 
tee F-25.02 was working on an ASTM 
specification for anticorrosive and antifoul- 
ing paints which would probably incorpo- 
rate some form of dynamic testing for eval- 
uation of these paints. 

D01.45.08, Orgono-Tin Release Rate, 
L. Birnbaum, Chairman, briefly reviewed 
the contents of his letter to Sub. D01.45 
members with regard to results of the ballot 
on Draft #6 and comments received. 

He also read his May 30. 1986 letter 
responding to the EPA letter of May 28. 
1986 requesting permission to use working 
Draft #6 with minor EPA amendments in 
their Data Call-In Notice to be mailed to 
registrants of TBT antifoulant paints. This 
letter approved the use of this document 
with the following caveats: (I)  it is a work- 
ing document subject to revision, and that 
further drafts will be prepared and balloted 
in order to achieve consensus in accor- 
dance with ASTM procedures prior to the 
issuance of an official ASTM standard and 
(2) recipients of the document should be so 
advised. EPA subsequently advised that 
their version would include an "EPA sup- 
plement," which was undergoing review. 
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The chairman, at EPA's request, (EPA 
representative was unable to attend) an- 
nounced that EPA was making available to 
AF Paint registrants, a one-quart sample of 
a control paint for use in organotin release 
rate testing. A sample may be obtained by 
writing to: Wm. H. Carey, Chemist, Ana- 
lytical Chem LaMOPTS, Bldg 407, BARC 
East, Beltsville, M D  20795 (Tel: 301-344- 
2833). The chairman also advised that EPA 
was interested in information on tin release 
rates in fresh water as well as sea water and 
would appreciate receiving any available 
data. 

The group discussed responses to Draft 
#6 including the following: 

(1) The chairman contacted the three 
negative voters by phone prior to the meet- 
ing concerning their comments. After dis- 
cussion, they withdrew their negatives, 
recognizing that a Draft #7 would be sent 
out for ballot after the June meeting. 

(2) Schatzberg reported results of recent 
studies of 10 AF paints with respect to 
organotin release using the latest Annapolis 
method indicating that for many paints, 
especially "free association" types, I00 
ppb concentration would be exceeded in 
minutes. A l l  showed an initial climb in 
release rate followed by a subsequent 
drop-in one instance, maximum release 
rate was not reached for eight days. 

(3) Schatzberg prepared a table compar- 
ing results of the Annapolis method with 
ASTM results (obtained by using the An- 
napolis data and the Draft #6 calculation 
formula) showing significant differences. 
I n  all cases, higher numbers were obtained 
for ASTM calculations. 

(4) In view of the relatively high rates of 
release and in view of  the need to keep the 
concentrations in the test tank below 100 
microgramsiliter (release rate inhibition oc- 
curs at 100 ppb or greater), the simple 
procedure for emptying the tank and re- 
placing i t  with clean synthetic seawater is 
frequently not practical-that a single 
measurement for determining release rate 
is invalid-and that i f  one objective of the 
method is to characterize the release ratel 
time curve for the first 10 days, an alternate 
procedure should be developed for this 
time period. 

(5) Attendees agreed that some modifi- 
cation o f  the ASTM method, especially for 
free association type AF's, was necessary 
to characterize the release rateltime curve 
for the first 10-15 days. An alternative pro- 
cedure was proposed using an adsorption 
cartridge (octadecyl boned to silica) from 
which the TBT is quantitatively eluted. 

(6) A task force consisting of Schatz- 
berg, Longmore, and Blair agreed to con- 
vene after the meeting was adjourned to 
work out details and, i f  necessary, sched- 
ule a task force meeting in July to come up 
with a Draft #7. 

(7) I t  was also agreed that EPA would be 
contacted to determine what i t  wants for 

the initial part of the test curve in view of 
the feeling that in terms of environmental 
hazards, a total cumulative organotin re- 
lease over the first 10 days might be ade- 
quate. 

DOI.45 Meeting-Since C. Perez, Sub. 
D01.45.07 chairman was unable to attend 
(transportation problems), the draft of the 
alternative method for rating panels to be 
added to D 3623, which was to be re- 
viewed at this meeting, will be submitted 
to Sub. D01.45 ballot. D 3623 was sched- 
uled for review in 1986. 

The chairman reported that F-25.02.09 
on Conversion of Federal and Milirary 
Specifications to ASTM Specifications had 
not made any progress on AC or AF perfor- 
mance specs. He also reported that W. 
O'Sullivan of Todd Shipyard had forward- 
ed a copy of a Standard Spec. for Poly- 
amide Epoxy Paint (to supersede MIL-P- 
24441) under a Navy conversion program 
to D - l  chairman, J.C. Weaver, for com- 
ment. Weaver feels that the draft is within 
the D - l  scope and not F-25.02. Hc will 
follow up on this. 

SUBCOMMITTEE D01.46 
INDUSTRIAL 

PROTECTIVE PAINTING 

K.A. Trimber, Chairman 

D01.46.02, Surfuce Prc~purutiori. K. A. 
Trimber, Chairman, discussed comments 
received on Drafi 2 of a new proposed 
"Method for Conductimctric Analysis of 
Water Soluble Ionic Contamination on 
Blasting Abrasives." which was circulatcd 
for subcommittee review prior to the meet- 
ing. I t  was agreed that with some changes. 
Draft 3 is ready for subcommittee ballot. 

D01.46.03, Repuinririg. R. Wakefield, 
Chairman. reported that Draft 5 of "Stan- 
dard Methods for Field Identification of 
Coatings" had been included in the Fall. 
1985 D- l  ballot with negatives resolved at 
the January, 1986 meeting. The editorially 
revised document was to be submitted to 
Society ballot in the spring of 1986, but 
this was not done. I t  will now bc subniittcd 
to Society ballot in the fall of 1986 with 
publication expected in the spring of 1987. 

New work during this meeting involved 
itemizing thc variables that should be in- 
cluded in a proposed method for preparing 
and evaluating test patches of candidate 
coating materials over existing systems. 
Suggestions included thc size, number. and 
locat~on of patches, surface preparation. 
and application conditions, ti~ne o f  cure 
prior to testing, and the spccilic tests that 
should be run for the evalu;~tion. Thcsc will 
be written into ASTM li~rmat and submit- 
ted to subcommittee review prior to the 
next meeting. 

DOI.46.04, Pull-OffAdhesion, A. C& 
ningham, Chairman. S.D. Ozenich chaind 
the meeting for the chairman who was ub 
able to attend. A copy of the recently pub 
lished D 4541. "Pull-Off Strength of Cob 
ings using Portable Adhesion Testers," 
developed by this group was circulated. 11 
was noted that the photographs of the two 
test apparatuses addressed in the appendh 
of the document were rcversed. A lenu 
indicating this error has been sent to D 
Savini. It will be corrected in the nea 
printing. In addition, an updated phob 
graph of the Fisher unit will replace tk 
existing one. 

The results of the round-robin tests to 
develop a precision statement for both of 
the instruments were circulated. In addi. 
tion, test rcsults using an Instron equip@ 
with standard studs, Elcometer studs. and 
Fisher studs wcrc also presented. From thc 
data, it appears that the range in result! 
from highest values to lowcst values m: 
Fisher. Instron, and Elcometer. Based m 
the range o f  data, the precision statemen 
will be carefully worded so as not to imply 
that the Instron results can hc used to deter. 
mine accuracy. Rather, the results of eaeh 
instrument will be prescntcd side-by-sidc 
in tabular form. A precision statement w11l 
be developed by the end of July and sub 
mittcd to Sub. D01.46 hallot in the fall. 

001.46.07, Ir~sl~ec.rion. R.J. Martell. 
Chairman. held only a brief meeting sine 
the chairman was unablc to attend. Tk 
latest revision to D 3276. "Standard Gui& 
for Painting Inspectors (Metal Sub. 
stratcs)," had completed subcommitkt 
ballot with results discussed at the January 
meeting. The rcvised document was for. 
warded for the Spring 1986 Society ballot 
hut i t  was not included. It will be included 
in the Fall 1986 ballot. Re\ults will k 
discussed at the ncxt mecting. 

Future work for this group will be the 
development of a similar paint inspector'$ 
guidc for the coating of non-metal sub 
strates (c.g., concrete, wood. etc.). 

001.46.10. Condir io~i  Assc,ssrnenr, 
M.E. McKnight. Chairman, discussed 
comments on Dr;~ft 2 of the proposed con- 
dition assessment document that had been 
circulated to subcommittee review priorto: 
thc mccting. A dccision was made t o '  
change the docunicnt slightly to include 8 ,  

rcquircnlent for an ovcrall visual assess. 
mcnt of the condition of the coating6 fol- 
lowed hy spccilic analysis and destructive 
tests :1t select, representative sites. After 
thcsc changcs are made, it will be submit. 
ted to Sub. D01.46 ballot. 

It was proposetl that the guide be pub 
lished separately along with all the refer- 
cnce standard (c.g.. D 610 for rust grades, 
D 7 14 for blistering. D I I86 for thickness 
mcasuremcnt, etc.) in a pockct-size vol. 
ulnc so that users will have all of the re. 
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quired reference documents in one pack- 
age. This should greatly enhance its use so 
that an inspector need not purchase three 
ASTM volumes in order to obtain one or 
two of the required reference standards. 

D01.46.11. Zinc-Rich Coat in~s .  R.H. 
Wakefield, Chairman. K.A. Trimber 
chaired the meeting for the chairman who 
was unable to attend. The proposed revi- 
sion (Draft 2) of D 2092, "Standard Prac- 
tices for Preparation of Zinc-Coated (Gal- 
vanize) Steel Surfaces for Painting," was 
submitted for D-l ballot in the spring of 
1986. Four comments and no negatives 
were received. The comments were dis- 
cussed and will result in editorial changes. 
Since the changes arc only editorial, the 
revised copy (Draft 3) will be submitted to 
Society ballot in the fall. 

Comments received on Draft 4 of the 
proposed "Standard Test Method for Mea- 
suring the Degree of Cure of Ethyl Silicate 
(Inorganic) Zinc-Rich Primers by Solvent 
Rub" were discussed, resulting in minor 
changes to the document. The revised doc- 
ument (Draft 4) will be submitted to Sub. 
W1.46 ballot. 

DIVISION 50 
PAINTS FOR 

FACTORY APPLICATION 

SUBCOMMITTEE D01.55 
FACTORY-APPLIED COATINGS 
ON PREFORMED PRODUCTS 

J.M. Behrle, Acting Chairman 

W1.55.01, Cocrtings f i r  Wood Prod- 
ucrs. J.M. Behrle. Chairman Pro-tcm, rc- 
wed that Significance and Use state- 
ments had been submittcd to Hcadquartcrs 
for D 3170. D 2620. D 2091. D 3495. 
D 1309, and D 121 1 .  Thcsc methods will 
be submitted for concurrcnt Sub. D01.551 
D-l ballot. Methods D 2571 and D 3023, 
which are up for revicw, will bc scnt to 
Lilly and Hercules for rcvicw and com- 
ment. Action is anticipatcd on thcsc mcth- 
dsat the January 1987 mccting. 

W1.55.07. In~lu.srritr1 W ~ t r r - R ~ ~ ( l u ( ~ i l ~ l e  
Cwrings. J.M. Behrlc. Chairman Pro-tern, 
reported that all prcvious negatives had 
been incorporated in a reviscd "Guidc for 
Testing Industrial Watcr-Reducible Coat- 
mgs." The guidc was rcviewcd by the sub- 
mmmittee. It will be submittcd to concur- 
rent Sub. D01.55iD- I ballot. 

D01.55-A discussion was held again 
regarding the small turnout at Sub. D01.55 
meetings and the possibility of combining 
Sub. D01.55 functions with another sub- 
committee. It was suggested that Sub. 
W1.55 might appropriately be combined 
with Subs. D01.52 and D01.53, thus 
strengthening both of those groups. Further 
discussion is required. 

SUBCOMMITTEE D01.56 
PRINTING INKS 

J.M. Fetsko, Chairman 

D01.56.01. Fineness of Grind, J. Ci- 
chon, Chairman. reported that revision of 
D 13 16, "Test for Fineness of Grind of 
Printing lnks by the NPlRI Grindometer," 
has been completed and can be submitted 
for Sub. D01.56 ballot. 

DO1 S6.02.  Lightfastness of Prints. I. 
Daugherty, Chairman, distributed copies 
of a report by N.  Searle, which indicated 
that HPUV provided the best correlation 
with south window exposure of the 16 
prints studied. It was also reported that the 
precision statement for the revision of D 
3424, "Lightfastness of Printed Matter," 
can be patterned after that in D 4303, 
"Lightfasmess of Pigments Used in Art- 
ists' Paints." Besides the research report 
which must be prepared for ASTM Head- 
quarters, it was suggested that an article be 
prepared for the trade press. 

D01.56.04.  Viscosity of Paste Inks, 
J.M. Fetsko. Chairman, discussed pro- 
posed changes in conjunction with the 
scheduled five-year review of D 4040, 
"Viscosity of Printing Inks by the Falling 
Rod Viscometer." Parameters of non- 
Newtonianism have been calculated from 
existing round-robin data and will be sent 
to J. Cichon for computing repeatability 
and reproducibility. 

D01.56.06. Ink Tuck, J.M. Fetsko, 
Chairman Pro-tem, reviewed proposed re- 
visions to "Apparent Tack of Printing lnks 
by the Inkometer." Task group members 
agreed to let novice and experienced tech- 
nicians in their laboratories gage the rela- 
tive merits of the original and revised 
instructions. The group will review the 
comments prior to the next meeting. 

0 0 1 . 5 6 . 0 9 .  Tinting Strength. W. 
Rhodes. Chairman, discussed the proposed 
new test method. "Relative Color and 
Strength of Printing lnks by Visual and 
Instrumental Evaluation." The subcom- 
mittee suggested that additions include a 
description of an ultramarine blue base for 
visual cxaminetion of white printing inks 
and a note pertaining to effects of consis- 

tency on the relative film thickness of tight 
drawdowns. The problem of conducting an 
unbiased round-robin by visual evaluation 
must be addressed. 

D01.56.10, Water Pickup of Litho Inks, 
G. Bien, Chairman, reported that, accord- 
ing to H.E. Ashton, the existing round- 
robin data are satisfactory for computing 
only the reproducibility part of the preci- 
sion statement. Repeatability must be 
based on data taken on two different days. 

DO1 S 6 . 1  I ,  Nonvolatile Content of 
Printing Inks, B. Blom, Chairman, report- 
ed that a new precision statement has been 
prepared and the test revised to reflect 
comments received from the first D-l bal- 
lot. The proposed new method will be re- 
submitted for the next D-I ballot. 

D01.56.12, Viscosity of Liquid Inks, J .  
Cichon, Chairman, reported that a joint 
meeting was held with Sub. D01.24.19, 
"Viscosity by Efflux Cups." C.S. Schoff, 
Chairman, suggested that, because of neg- 
atives, the proposed revision of D 4212 
retain both the Zahn and Shell cups. A new 
round-robin will be conducted which will 
include calibration with two standard oils, 
as well as measurement of sample tempera- 
ture. 

D01.56.14 Setting of Heatset Inks, A. 
Urdea, Chairman, distributed copies of a 
proposed procedure for evaluating relative 
setting of inks in the Silvaco Tester. The 
method will be rewritten in accordance 
with the latest edition of ASTM's "Blue 
Book" and will be reviewed by the task 
group prior to the next meeting. 

DO1 S6 .17 ,  Practice for Printing Inks, 
A. Scadatti, Chairman, requested a re- 
sponse from task group members who have 
made an independent search of ASTM 
methods that are applicable to printing 
inks. 

SUBCOMMITTEE D01.57 
ARTISTS' PAINTS 

J.T. Luke, Chairman 

Sub. D01.57 met at Ryerson Polytechni- 
cal Institute, Toronto, Canada on June 15, 
1986 so that members could also attend a 
meeting of the lSCC in that city. 

E.T. Vonderbrink was presented with an 
ASTM D-l Certificate of Appreciation for 
his outstanding work as Secretary to Sub. 
D01.57, as Chairman of Sub. D01.57.09 
on Watercolors, and his invaluable techni- 
cal contribution to all other Sub. D01.57 
task groups. The officers of Committee 
D-l sent their regrets at not being able to be 
present since D-l was meeting concurrent- 
ly in Louisville, KY. 
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Chairman Luke reported on the imple- 
mentation of the four state laws that regu- 
late labeling for chronic health hazards, 
i.e., California, Oregon, Illinois, and Ten- 
nessee. Al l  these laws state that confor- 
mance to ASTM D 4236 satisfies the state 
labeling requirements. California has ap- 
propriated funds to enable the State Depart- 
ment of Health Services to establish a list 
of materials that cannot be purchased by 
the schools and to establish regulations to 
be followed by companies not choosing to 
conform to D 4236. The deadline for publi- 
cation of the school list has been delayed 
until January 1987. 

I n  preparing the list that cannot be pur- 
chased by schools, California bas request- 
ed 12 types of information from manufac- 
turers, including: name (generic or 
chemical), quantity (W composition and 
total amount present), and Chemical Ab- 
stracts Service (CAS) registry number of 
each ingredient, additive, and impurity. 
Since this information is already being pro- 
vided to the Art & Craft Materials Institute 
(ACMI) and to Poisondex by manufactur- 
e n  that conform to D 4236, it is hoped that 
arrangements can be made for the neces- 
sary information to be transferred to the 
state without the individual companies hav- 
ing to supply formulation information three 
places, and perhaps later to other states. 

Chairman Luke commented that it would 
be less costly to the states to assure them- 
selves of the integrity o f  the review process 
in the certification organizations and not 
try to maintain a CUrredt list of all art and 
craft supplies themselves. 

The Oregon Health Division did not get 
funds for which they applied and have used 
the list of products that have received the 
AP or CP Seal from ACMI as an interim 
list of products that can be purchased for 
grades K-6 until their own list can be pre- 
pared. Companies that are not a member of 
ACMI have protested. The department has 
also furnished schools with a general 
guideline on categories of art materials that 
children under 12 should not use, with sub- 
stitutes. 

The Illinois Department of Health also 
must develop a list of materials not to be 
used in K-6 by July 1987 and have also had 
difficulty in obtaining funds. The Illinois 
law specifies that in compiling this list, the 
findings of certifying organizations shall be 
considered i f  the organization uses an inde- 
pendent toxicologist and discloses its stan- 
dards and procedures. 

The chairman was not able to reach the 
Tennessee Deputy Director, Mary Logan. 
prior to the meeting and, therefore, did not 
have a report on the situation there. 

Luke also reported that five bills on la- 
beling of art supplies for chronic health 
hazards are pending in Florida and that 
there has been movement of various bills in 
New York and Massachusetts. Some of 
these bills include D 4236 and some do 
not. 

On the federal level, a bil l mandating 
chronic hazard labeling has been drafted by 
Marge Oge who works for the EPA, but 
was on loan to Republican Senator John 
Chafee's office. The manufacturers and 
consumers groups that are faniiliar with the 
provisions of this bill, believe it is unsatis- 
factory. I t  would require companies to send 
product formulations to EPA for approval 
of labels and would not pre-empt state leg- 
islation. The Coalition for Labeling Art 
Supplies will meet to decide what course to 
take relative to national legislation on this 
issue. 

The chairman went over highlights from 
the Art & Craft Materials Institute joint 
technicallcertification meeting in coopera- 
tion with the Pencil Makers Association 
held on May 30, 1986. Dr. Stopford, toxi- 
cologist representing ACMI, has been run- 
ning solubility tests on cadmium pigments 
and has found a range of soluhilitics among 
pigments from various manufactorers. Cer- 
tification of cadmium solubility might bc 
necessary. Stopford is also doing testing of 
cobalt aluminate pigments to determine 
soluble cobalt levels. With regard to the 
controversy about methylene chloride. Dr. 
Stopford will still rcquirc labeling and he 
strongly recommends refortnulation to ex- 
clude methylene chloride. 

Regarding D 4302, some reports of mis- 
labeling and confusion between ASTM and 
ANSl quality standards have bccn report- 
ed. The ANSI standards apply to school art 
materials and are not appropriate for mate- 
rials to be used in professional works of 
art. The ACMI CP seal presently says. 
"Meets Performance Standards." but to 
prevent continuing confusion i t  will be 
changed to include the number of the rel- 
evant standard. 

A few other examples of misuse of infor- 
mation about D 4302 have been reported: 
howcvcr, they seem to be due to misunder- 
standings. Chairman Luke requested that 
anyone seeing what sccms to be mislabel- 
ing to call her attention to it. Hilton Brown 
suggested that manufacturers hc contacted 
with information about appropriate use of 
the standard. 

Chairman Luke has hccn approached by 
Berol and Turner Colour Works, Ltd. with 
rcqucsts that Sub. D01.57 write qual~ty 
standards for colored pencils and gouache. 
respectively. She askcd i f  any company 
represented at the meeting manufacturcd 
either colored pencils or gouache and 
would participate in developing a standard. 
S. Lynton of Winsor & Ncwton said his 
company markets gouachc paints and 
would be interested in participating. Othcr 
companies will be contacted and crcation 
of appropriate task groups will bc on thc 
agenda for the Planning Meeting in Tampa, 
FL  on Sunday, January 25. 1987. 

DOI.57.01. Prrpnnrlion of S~mp1i.s j i~r  
Colorimetric. Detc,rmincrtion, T. Pamcr. 

Chairman, is continuing the work of H. 
Levison on a method for making hand 
drawdowns of artists' oil and acrylic paste 
paints. The problem is to obtain complete 
hiding in drawdowns of acrylic masstone 
paints. Satisfactory opacity has been 
achieved with all acrylics except Hansa 
Yellow Light by making 10 mil draw- 
downs using K & S #25 brass hobby metal 
sheets (0.010 X 4 X 10 inches). Two of 
these metal sheets were taped down as sup 
ports for the drawdown blade runners with 
a space bctwecn them for the paint. 

Using this technique. surface irregulari- 
ties developed with some colors. To pre- 
vent the surface problcms, it was suggested 
that a 5 mil drawdown be made and let dry. 
then make a second 5 mil drawdown over 
the dry paint by using the 10 mil metal 
sheets; or by making a second narrower 
5 mil drawdown over the lirst 5 mil draw- 
down so the drawdown bar runners ride on 
thc dry surface of the lirst drawdown, re- 
sulting in a total thickness of approximate- 
ly 10 mils. For paints such as Hansa Yel. 
low Light where the 10 mils is not opaque. 
it was suggested that several separate draw- 
downs be made and the instrument read- 
ings of them be avcragcd. 

It was suggcstcd that this method could 
be devclopcd as a "Standard Practice." 
which would be a useful guide, but would 
not requirc a precision statement. 

001.57.02. Li~htfit,srn~~.ss of Pigmn~fs, 
E.T. Vondcrhrink. Chairman. reported that 
revisions of [I 4303.85 have just completed 
Sub. D01.57 and D - l  balloting with no 
ncgativcs. 

Work is procccding to dcterminc if a 
period of timc in the light is necessaly 
before measurcnicnt of lightfastness test 
specimens when the specimens were stored 
in thc dark for a period of timc following 
exposure, in ordcr to allow rccovcry from 
ycllowing. To answcr this question, oil 
panels that had been stored in a box four 
months have hccn placed in indirect lieht 
and measured evcry two days. After 14 
days in the light, consecutive measure- 
mcnts show a delta E of about 2 units, 
indicating that the samples arc closc to be- 
ing stabilizcd. 

In the next step. oil specimcns that have 
been exposed and mcasured at the Binney 
& Smith Laboratory will be stored in the 
dark. Following staragc. specimcns will be 
measured again and cxposcd in controlling 
day light Iluorcscent illumination at 300 ft 
candles until repeated measurcmcnts show 
no further color change. Use of Blue 
Wools as controls for thc amount of Ilght 
exposure is also under consideration. 

K.  Kinmonth cautioned that thcrc can be 
color changes, other than ycllowing, dur- 
ing storage in thc dark, or during the recov. 
cry period in the light. Thcsc are due to 
secondary chemical cffects that tikc place 
aftcr sun exposure. The safest procedure i s  
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lo measure specimens immediately after 
exposure, whenever possible, with no dark 
storage time. Kinmonth and P. Staples 
have volunteered to participate with Von- 
derbrink in this next stage of the study. 

D01.57.03. Tinring Srrength. T. Pamcr. 
Chairman, reviewed a draft of "Test Meth- 
dfor Relative Tlnting Strength" for com- 
ment. Suggested changes will be made and 
then it will be sent to F. Billmcycr, R. 
Bums, and R. Johnston-Feller for com- 
ment. 

Data was distributed on the use of powcr 
factors in the calculations for rclativc tint- 
ingstrength of Azo Yellow Medium. Aftcr 
discussion of the data and since the rcpeat- 
ability of the test method is approximately 
95%. it was decided the results were good 
cnough without use of the powcr funct~ons. 

D01.57.04, Spec.ijic.otion f i r  Artisrs' 
Paints. A. Spizzo. Chairman. has two revi- 
sions to D 4302-85 that have been ballotcd 
with no negatives. The revisions add the 
word "Alkyd" to the titlc and add Pigment 
Red 209 to thc approved list. It had bccn 
proposed to add "Cobalt Turquoise" as an 
alternate approvcd namc for Pigmcnt Bluc 
36, which must bc called "Cerulean Bluc. 
Chromium" now. It was decidcd not to 
dd this name to the list sincc manufactur- 
ers are not prohibited from using any 
name, as long as the approvcd namc ap- 
pears undcr i t  on the front of the lahcl. 

A motion was approvcd to makc the fol- 
lowing revisions to D 4302.85: 5.1.1 - 
mil the phrase. "found suflicicntly light- 
h to be used in quality artists' paints." 
and 5.2-change "type of cmulsion" to 
"polymer idmrifictrtio~~. " 

H. Mueller reported on the results of his 
study on the solubil~ty of oil and rcsin-oil 
61ms after about four months' drying time. 
Both types of film provcd to be soluble. 
This presents a problem slnce i t  had bccn 
boped that an o ~ l  film laid down in thc 
same manner, and on thc sanic substr:rtc. 
wuld serve as a control for thc amount of 
solubility allowable in a resin-oil paint. Hc 
suggested using instru~ncnt analysis to dc- 
tennine the amount of oil or resin-oil paint 
removed with a spccilicd amount of rub- 
bing. This would bc cxpcnsivc and not 
available to many people. 

It is not practical to let thc paint lilrns 
dry long enough for the oil lilm to bcconic 
insoluble and K.  Fcllcr warned that i t  i \  
impossible to get a rcprcscntativc lilm 
duough acceleratcd aging. 

The point was madc that it is not fair to 
exclude resin-nil paints from D 4302 on thc 
basis of resolubility bccausc this tcht ih  not 
required for oil and ~~c ry l i c  emulsion 
paints. Sornc mcmbcrs saicl that, sincc 
swner or later. all paintings, in whatcvcr 
media. would need to have a \urfacc cont- 
h~ of varnish rcmovcd without dcatroying 
he painting, there 5hould bc suitable solu- 

bility tests devised for each type of vehicle. 
The acrylic paints remain soluble in most 
solvents. 

It was decided to bypass the solubility 
test temporarily and include resin-oil paints 
in the standard by limiting the amount of 
resin (the ingredient suspected of adding to 
the solubility of the paint) allowable in the 
resin-oil paints and continue work on a 
suitable solubility test and plan to require 
the same test for oils with a special one for 
acrylics. 

R. Johnston-Feller requested some sam- 
ples of the resin-oil paints and offered to do 
some simple solubility tests. H. Mueller 
and M. Johnson will also work on the prob- 
lem. 

The group reviewed again the revisions 
to D 4302 that would be necessary to in- 
clude the resin-oil paints. These were sub- 
mitted by Mueller for consideration at the 
January 1986 meeting. Three changes will 
be madc to the draft. 

The chairman will write the changes 
necessary for inclusion of resin-oil paints 
in D 4302 for the January 1987 meeting. 
Mueller also will present the results of 
lightfastness tests on pigmcnts in the rcsin- 
oil paints at that meeting. 

D01.57.08. Lnbrling for Toxic,it)j. J.T. 
Luke. Chairman, reported two possible 
changes suggested to D 4236. Both are 
important and will require careful consider- 
ation; therefore, no action will be taken 
until the January meeting. The chairman 
wants input on these questions before that 
meeting: 

( I )  1s the language in the standard clcar 
about how the manufacturer must label 
when there arc several small itcms markct- 
ed in a largc container'? Docs the conform- 
ance statement go on all items or only on 
the container'? If one or more, but not all, 
of the small items requires a warning state- 
ment, does the warning go on the item(s), 
or on the package, or both'? 

(2) Dr. Stopford uses the samc strict 
health criteria and the same warnings on 
adult as on children's materials bccausc 
somc adults arc ill, old, or mcntally handi- 
capped, and therefore arc as much at risk as 
children. Should the statement in 1.3 that 
limits coverage of the standard to adult 
materials be dropped'? 

001.57.09, Wtrtt,rc~olors, E.T. Vondcr- 
brink. Chairman, rcported that samples 
havc bccn received from four of the fivc 
manufacturcrs who voluntccrcd to partici- 
pate in lightfastness testing. Thc samc 
three pigmcnts arc rcquircd from each 
manufacturcr to scrvc as controls. then 
watercolors. Thcrc will bc 95 paints in all. 
H. Schminckc & Co, volunteered to join 
the companies participating. 

Preliminary data concerning thc testing 
was rcportcd showing that the sun cxpo- 
surcs madc undcr glass werc spoilcd by 

water condensation. A specimen of 
Phthalocyanine Blue watercolor faded bad- 
ly in Florida exposure. There were large 
differences in appearance and some differ- 
ence in lightfastness when the same water- 
color was drawn down on Whatman filter 
paper or airbrushed on Whatman water- 
color paper. The group agreed to the fol- 
lowing: 

( I )  Drawdowns will be made on What- 
man filter paper. 

(2) Sun exposure under glass is too ex- 
treme for watercolors and will not be used 
in the upcoming tests. Only indoor daylight 
fluorescent and Xenon Arc exposure will 
be used. 

(3) Spectrophotometric readings will be 
taken at completion of approximately every 
200 M J / ~ '  of exposure. 

D01.57-Chairman Luke asked mem- 
bers to consider whether work toward qual- 
ity standards for colored pencils, pastels, 
inks, or gouache paints should be undertak- 
en. In addition to the interest expressed by 
Berol and Turner Colour Works in stan- 
dards for colored pencils and gouache, 
Daniel Smith Inc. and Graphic Chemical 
and Ink Co, have shown interest in a stan- 
dard covering artists' inks. 

Members agreed to contact companies to 
see what interest there is in these projects. 
It was suggested that watercolor and 
gouache could come under a section in 
D 4302, or a separate standard, called 
"Artists' Soluble Aqueous Paints" to 
distinguish them from the acrylic emulsion 
paints. 

DIVISION 60 
PAINT APPLICATION 

SUBCOMMllTEE D01.61 
PAINT APPLICATION TOOLS 

F.B. Burns, Chairman 

It was reported that the following pro- 
posed subcommittce scopc was approved 
by Sub. D01.61 ballot in September, 1985: 
"To dcvclop test methods, nomenclature, 
definitions, and recommended practices 
(including use) for paint application tools 
used for on-site application of coatings by 
contact transfer to a surface." 

D01.61.01, Poinr Brushes, T.J. Sliva, 
Chairman, reviewed the current status of 
the group and presented revised procedures 
for manual determination of paint brush 
discharge characteristics. The latter was re- 
viewed and the chairman will incorporate 
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suggestions in a further revision which will 
be used for a round-robin test. Six coopera- 
tors agreed to participate. The objective is 
to complete the round-robin so results can 
be reviewed at the next meeting. 

001.61.02, Paint Rollers, J.F. Price, 
Chairman, reviewed the revised methods 
proposed for the next round-robin tests on 
paint roller discharge capacities and rates. 
Further revisions will be made by the chair- 

man prior to sending out the next test 
series. Four cooperators agreed to partici- 
pate. The chairman also encouraged 
members to propose new test methods for 
consideration at the next meeting. 

001.61.03, Pressure-Fed Rollers. E. 
Martin, Chairman. The chairman was un- 
able to attend. The subcommittee chairman 
presided. The group reviewed the status, 
and the consensus was that because of lack 

of interest, the task group will become in. 
active. 

001.61.04, Nomenclurure and Defini- 
tions. R .  Dean, Chairman, submitted 
copies of Thomas Industries' glossary on 
both brushes and rollers to the members. 
Each member was asked to review and edit 
these documents, and propose other defini- 
tions as well. and return them to the task 
group chairman for consolidation and re- 
view at the next meeting. 
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Society Meetings 

CDlC.. ................... OCT. 
Yssociative Thickeners" 

Environmental Committee Chairman 
Kenneth Pendleton, of K.A. Pendleton 
Co.. requested the names o f  two contacts 
fmm each company in the Society so that 
mailings on environmental and regulatory 
issues could be sent to them. 

An appeal was made for a Technical 
Committee Chairman and for people to 
serve on both the Technical and Environ- 
mental Committees. 

Educational speaker April Evans. Vicc- 
President of Durrell Paint & Varnish Co.. 
talked on "Co~.on A N I )   PAIN.^ AS A S(.IINCI< 
AND AN AKT." 

The technical speaker was Paul Makar. 
of Nuodex. Inc.. Piscaraway, NJ. Mr. 
Makar, a member ofthe New York Society, 
discussed " F ~ K M I I I . I \ . I I N ( ~  W I U H  A S S O ~ I -  
ATIVE TI I I~KI .NI .KS."  

He began his discussion with the early 
development of latcx paints and somc of 
the thickencrs oscd, such as casein. hy- 
dmxy ethyl cellulose (HEC), hydrc~xy pro- 
pylethyl cellulose. xanthum gum, and guar 
P"" 

Mr. Makar \tated that thcrc arc two gen- 
eral types of thickencrs available today- 
natural and synthetic. The primary nat~~ral  
thickeners arc the HEC types or powdered 
solid materials. The synthetic class is con- 
prised of alkali soluhles also sold on a solid 
basis. and thc polycthcr-polyurethane poly- 
mers class, sold with solids ranging li-om 
17.5 to 50g. 

He said that synthetic. or associative. 
thickeners differ from natural thickencrs in 
the thickening mechanism. Associative 
thickeners thicken through association or 
bridging of the latex and the pigment, as 
contrasted to the hydrogen bond li)rniation 
ad gel structure l'ormat~on through cntan- 
glement typical (11' HEC. 

Continuing. Mr. Makw said the advan- 
tages of associative thickeners ;ire im- 
proved flow and levcling, reduction in roll- 
erspatter, high film build, i~iiprovcd gloss. 
no loss of gloss, scrub resistance. and im- 
pmved film integrity. Negativc attributes 
include poor color acceptance and dcvelop- 
mnt. color float, and sag. 

Lastly. Mr. Makar pre\entcd data on var- 
ious thickener types in three commercial 
formulas. He finished with a discussion o l  
ik studies in progrcs\ on co-thickening 

techniques and on natural thickeners used 
in conjunction with synthetics. 

CAROI.YN L. TUL.I.Y, Secretary 

CHICAGO.. ............... OCT. 
'lccelerated Weathering" 

Education Committee Chairman Theo- 
dore J. Fuhs, of General Paint &Chemical 
Co.. announced that the 16-week coating 
short course will be held at the DePaul 
University Lincoln Park Campus, begin- 
ning in January. 

The evening's speaker was Douglas M. 
Grossman, oF the Q-Panel Co., Cleveland, 
OH. Mr. Grossman, a member of the 
Cleveland Society, discussed "THE TKUTH 
AHOUT A(.(.I~L.I~HA.~ED WEA.~HERING: IT'S 
S l ~ n . 1 : ~  .I.IIAN You THINK."  

EVANS ANGII.OS. Secretary 

........... CLEVELAND.. SEPT. 

"Adhesion Science" 

Douglas B. Rahrig, of S.C. Johnson & 
Sons, Inc.. Racine, WI, presented the tech- 
nical talk. Dr. Rahrig, a member of the 
Chicago Society, spoke on "TOOLS AND 

RULES OF ADHESION SCIENC.E." 

Dr. Rahrig began his presentation defin- 
ing four terms commonly used in adhesion 
scienc-adhesion, adhesive, adherend(s), 
and interface. The ability to define the 
terms is basic in obtaining an understand- 
ing of the complexities of adhesion sci- 
ence, he said. 

He then used slides showing the rules of 
adhesion science, explaining that rules are 
necessary to begin to enlarge the under- 
lying mysteries of adhesion and to help 
pave the way to solving problems associat- 
ed with it. 

Dr. Rahrig continued with slides demon- 
strating the seven theories of adhesion, uti- 
lizing actual data, graphs, and examples of 
the theories. He followed with more slides, 
which showed adhesion analysis tools, and 
explained briefly the uses of each. 

In conclusion, the speaker emphasized 
that what is measured, or what is theorized, 
may not be applicable to all types of practi- 
cal adhesion problems. 

R. EDWARD BISH, Secretary 

DALLAS.. ................ OCT. 
"High Quality Complying Coatings" 

William McCormick, of Nuodex, pre- 
sented the honorary President's Gavel to 

1986-87 OFFICERS OF THE BALTIMORE SOCIETY. Seated (left to  right): Society 
R e p r e s e n t a t i v d o s e p h  Giusto; Secretary-Helen Keegan; and President-Elect- 
Ed Countryman. Standing (left to right): President-C. Theodore Grumbine and 

Treasurer-Donald Hilliard 
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1986-87 EXECUTIVE COMMITTEE MEMBERS OF THE TORONTO SOCIETY. Standing 
(left t o  right): Publicity-Vik Rana; Entertainment-Roy Donnelly; Educational-Gerry 
Colquhoun; Membership--Joe Chernis; Program-Peter Skelton; Entertainment- 
Scott Harvey; and Long-range Planning-Andy Jones.  Seated (left t o  right): By- 
Laws-Frank Reckless; Secretary-Larry Ham; President-Elect-Phil Read; Presi- 
dent-Gordon Major; Past-President-Ted Stevenson; and Society Representative-- 

Kurt Weitz 

President Ashwin V. Parikh, of Coulter 
Electronics Inc. 

Society Representative William A .  
Wentworth, of Jones-Blair Co. ,  petitioned 
for any new business to be brought up at 
the FSCT Board of Directors meeting. 

Technical Committee Chairman Richard 
G. Gohman, of Jones-Blair Co., reported 
on the technical paper currently bcing 
worked on by several members of the 
Society. 

The technical presentation was given by 
Jacqueline M. Reynolds, of Exxon Chcmi- 
cal Co., Houston, TX. Ms. Reynolds, a 
member of the Houston Society, prcscntcd 
"SOLVENTS POINT THE WAY TO H I G I I  
QUALITY COMPLYING COATINGS." 

Explaining that a solvent's basic rolc in a 
coating is viscosity reduction, Ms. Rey- 
nolds went on to say that, when chosen 
correctly, its contributions toward compli- 
ance include improved application, de- 
creased molecular weight, safer use, and 
lower emissions. 

She explained that a solvent can not only 
give improved film application, but also 
better gloss, durability, blush resistance. 
and less color distortion. 

In conclusion, Ms. Reynolds rcitcrated 
that solvent selection plays a key rolc in the 
search for complying high solids coatings 
with improved properties. 

BRUCE W. AI.VIN, Secrettrrv 

GOLDEN GATE . . . . . . . . . . . OCT. 

"Preservation of Paint and Latex" 

A moment of silence was held in mem- 
ory of Society Honorary Membcr Frank A. 
Leibold who died on September 16. Mr. 

Leibold, a Past-Preaidcnt of the Socicty in 
1947, also served as Council Kcprcscnta- 
tive to the Federation. 

A .  Gordon Rook, of Nuodcx. Inc.. 
Technical Committee Chairman for the 
Western Coatings Societys\ 18th Bicnnial 
Symposium and Show. February 23-25. 
1987, in Montercy. CA. reported that the 
committee has selected 22 papers and thrcc 
back-up papers to bc prcscntcd at the Sym- 
posium. 

Teny Young, of ICI Americas. spokc on 
"THE MICROBIOI.(X;Y ANI)  PKI.SI~RVATION 
or; PAINT ANI)  LAT~~x ."  

Mr. Young began by reviewing the tcr- 
minology and microbiological considcr- 
ations of aqueous paints and latices. Hc 
said the ability of any formulation to sup- 
port growth of microorganisms will dcpcnd 
upon microbiological susceptibility of its 
c o m p o n e n t ~ p o l y m e r s .  thickcncrs, sur- 
factants, water, colloids, plgmcnt, and mi- 
crobiological agents. Thc most ovcrlookcd 
source of contamination which should hc 
investigated is the watcr source. including 
reused water, tap watcr, watcr from :In ion 
exchange unit, TiOz slurry, and laticcs. 

The speaker then prcscntcd the advan- 
tages and disadvantagcs of the classcs of 
biocides available, including mercurials. 
phenolics, thiadiazine, for~naldchydc rc- 
Icase, acetaldehyde releasc. and isothia- 
zolin. 

Finally, Mr. Young emphasized that no 
biocide can take the place of good housc- 
keeping in controlling microbiological 
contamination. 

Q. Whot closs of hiocidr is srritohlt~ (1,s 

both an in-con preservotivc cf wtrter-horn(, 
paints and fungicide in wcrtrr-hosed point.v 
far exterior usel 

A. Mercurials. 

Q. WoulO gc,ogrc~phictrl loctrtio~r ploy o 
port in hio(.i(/e rc~~~ornrno~~(ltrtio~r,\ ? 

A. For in-can prcscrvativc. thcrc would 
bc no difference, hut as an cxtcrior lilm 
prcscrvativc, geographical location would 
have to bc considered. 

EKNI.SI  SOI . I IAVINI .  Sccrclan 

KANSAS CITY . . . . . . . . . . . . OC1 
"Federal Hazardous Communicatior 

Standard" 

Society Prcsidcnt Stcvcn D. John\on. a 
Cook Paint & Varnish Co.. rccognizcd al 
Past-Presidents, and Honoraly andlor Re 
tired Mcmhcrs of the Kansa\ Society i 
attendance at the mccting. Called to th 
p ~ d i u n i  and prcscntcd with official Fcder 
ation tics were: Past-Presidents Stcvc Buss 
jacgcr, Davis Paint Co. ,  (1984): Terry1 1 
Johnson. Cook Paint & Varnish Co. 
(1967). Past-Prcsidcnt of thc Fcdcratio~ 
(19x3); Jerry P. Hclling. Loctitc Corp. 
(1985); Norman A. Hon. Cook Paint 6 
Varnish Co. ,  (1973); John E.  Ormshy. So 
cicty Honorary Mcmbcr. (1972): Dame: 
Pallia. Socicty Honc~rary Member. ( 19681 
William J .  Fitzpatrick. Cook Paint & Var 
nish Co.. (1979): Mclvan L. Boycr. Patc~ 
Products Div., (1982); Warren 0. Manle) 
Cook Paint & Varnish Co. ,  (1962); Ray D 
Lawson. Southwest Pctro-Chcm. (19771 
John Barr. Rctircd; ant1 Morcy Ky\ei 
Rctircd. 

Soc~cty Rcprcscntativc Nornian A. Hon 
read the Fcdcration announcement\. In- 

cluding a call for Koon Award papers for 
thc Federation's Annual Mccting in 1987. 

Mark Frocsc. of Farmland Industries. 
Inc.. prcscntcd a bricf account of the Fed- 
eration's Technical Committee Chairmen's 
meeting in Louisvillc. KY. 

Guest spcakcr was Stcvc Carmichael.~ 
the Dcpartnicnt of Labor-OSH A. MI 
Carmichacl gilvc an audio-visual pre\cnla 
tlon describing the Fcdcral Hazardou' 
C o m m u n i c a t i o n  S t a n d a r d  CFK 29 
1910.1200. 

Thc spcakcr spokc at lcngth on the later 
OSHA directives pertilining to the accept 
ability of HMlS lahcling far in-plant ha2 
ard communication undcr the standard. 

Ro(ilin E. HAINI:S. Stv.retan 

LOS ANGELES. . . . . . . . . . . . OCT I 
Membership Night I 

A moment of silcncc was ob\crved fn 
mcmbcrs Williani Crcvcrshca and M12ueI 
Calcttc who died rcccntly. 

Michcal Gildon. of Guardsman Chemi. 
cals, Inc.. was prcscntcd with a Past-Presi. 
dcnt's Pin and a plaquc. I 
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Seminar 
on 

Statistical Process Control 
for the 

Coatings Industry 

Regional Presentations 
March 1987 

Chicago Philadelphia 
March 2-3 March 16-17 

Atlanta Los Angeles 
March 9-10 March 30-31 

Morning Session 
(9:W am to Noon) 

PROGRAM 

First Day 
Cont~nental Breakfast 

(7:30 to 8:45 am) 

Second Day 
Cont~nental Breakfast 

(7:30 to 8:45 am) 

Morning Session 
(9:OO am to Noon) 

@ Measur~ng the Cost of Quality Compar~son of Production Process w~th Customer Specifications 
@ What Is Stat~stical Process Control? Process Capability Analyses 
@ Benefits to Be Obtained from SPC Introduction to Attribute Charts 
a Construction of Control Charts 

Luncheon 
Luncheon (Noon to 1 :30 pm) 

(Noon to 1 :30 pm) 
Afternoon Session 

Afternoon Session (1 :30 to 4:w pm) 
(1 :30 to 430 pm) 

Automotive Industry's SPC Mandate to Its Suppliers 
@ Interpreting Control Charts Establishing Your SPC Program (Identifying Critical Variables, 
@ Standard Devlation and Other Measures of Variability Designing Your Data Gathering Forms, Assigning Responsibilities for 
@ Examinat~on of Product~on Processes, Both In and Out of Control Implementing Your SPC System) 

Sponsored by 

Federation of Societies for Coatings Technology 
1315 Walnut St. Philadelphia, PA 19107 2151545-1506 



SPC SEMINAR 
REGISTRATION FORM 

Registration fees: $1 50 (FSCT members) Name Federation Society 
$225 (Non-Members) of Which You Are a Member 

Check must accompany registration form. Make checks payable to Federation of Societies 
for Coatings Technology. (Payment must be made in U.S. funds payable in U.S. banks.) 

NICKNAME (For Registration Badge) 

FULL NAME 

JOB TITLE 

COMPANY PHONE 

ADDRESS 

CITY STATE ZIP 

Check Appropriate Box 
for Seminar You Will Attend: Chicago Atlanta Philadelphia Los Angeles 

No refund for cancelled registrations received less than 5 days prior to seminar 

Return form and check to: Federation of Societies for Coatings Technology 
1315 Walnut Street, Suite 832, Philadelphia, PA 19107 

HOUSING FORM 
(Check Appropriate Box) 

Rates Shown Are for SingleIDouble Occupancy. Per Night 

Chicago-March 2-3 Philadelphia-March 16-17 
O'Hare Marriott ($94/$106) Airport Marriott ($921$98) 

Atlanta-March 9-10 Los Angeles-March 30-31 
Downtown Marriott ($84/$94) Torrance Marriott ($801$90) 

ADDRESS 

CITY STATE ZIP 

Arrival Date Before pm Departure Date 
Late* 

Please reserve: Single DoublelTwin 

*ReSe~ationS will be held until 6:00 pm. If arrival is after 6:00 pm, hotels require deposit for 
one night's lodging to guarantee availability. Make check payable to hotel. 

Note: ReSe~ations must be made at least 30 days in advance of seminar to guarantee 
room availability and rate. 

Return this form to: Federation of Societies for Coatings Technology 
1315 Walnut Street, Suite 832, Philadelphia, PA 19107 



Sandra L .  Bowden, o f  McCloskey 
Corp., and her committee were congratu- 
lated for their diligent work on the Society 
yearbook and its carly rclcasc. 

L. Lloyd Haanstra, o f  Guardsman 
Chemicals. lnc.. gave the Environmental 
Report and noted thc recent Federation En- 
v~ronrnental Control Conimittce Meeting in 
Louisville. KY. James D. Hall, of Sinclair 
Paint Co.. attended the meeting. 

EL RAP, the legislative coni~nittcc of the 
SCPCA, was referred to for its work on 
recent pending Icgislation including Rules 
#1107. 1113. 1145, and 443.1. Mr. Haan- 
stra also hrought thc z~ttcntion of thc Soci- 
ety to a pamphlet conccrnlng Proposition 
#65. 

President Henry J. Kirsch, of Trans 
Westem Chemicals. Inc.. announccd thcrc 
will be a Federation-sponsorcd scminur on 
"Coatings for Wood Substr;itcs" hcld in 
Seattle. May 1-2. The seminar will cover 
various wood types, coating types, and 
problems encountercd in thc wood coiitings 
industry. 

Guest \peaker for thc cvcning was l'crry 
Young, of ICI Amcricas. who prescntcd 
'THE MICROHIOI.O(~Y AND PKI;SI:HVA'~ION 
OF PAINT AND L A . ~ I X . "  

Q. Which groups ~!/'hio(~i(Ic~.s (IT(, (.ot~si(l- 
ered environmmtctlly sife:) 

A. A bioclde, by its nature, is not biode- 
pdable per se, unlcss it's rcducetl or 
changed in conccntration. It's thcrc to kil l 
bugs and will do so. I f  you gct a hiocidc 
into a sewage-treatmcnt plant with too high 
aconcentration it will kil l the bugs that ;Ire 
designed to treat the scwagc. However. i f  
he effluent from your plant has a rcduccd 
mcentration of biocidc then most bioc~dcs 
wil l  be biodegradable. Things likc mercury 
. . . p  henol arc not. 

reported that the committee is in the early 
stages of a project to compare a computer 
model for determining CPVC with physical 
methods. Mr. Harshfield said the commit- 
tee was conducting a literature search and 
is enthusiastic about presenting a paper at 
the Federation's Annual Meeting in 1987. 

Paul Brooks, Corporate Managcr. Occu- 
pational Health and Product Safety Affairs, 
Reliance Universal, Inc., prcscnted a lec- 
ture on the current affairs in the OSHA 
Hazard Communication Rule. 

Louis F. HOI.%KNI:CHT. Secretuv 

NEW ENGLAND.. . . . . . . . . . OCT. 
"Rheological Additives" 

Environmental Committee Chairman 
Bruce Ocko, of The Truesdale Co., gave 
an update on legislation in the areas of air 
pollution, hazard communication, and sol- 
id waste. Mr. Ocko also discussed the new 
OSHA intcrpretation o f  the Hazard Com- 
munication Standard involving "target 
organ" warnings on labels. 

Thc cvcning's presentation was given by 
Robert H. Dey, of N L  Chemicals, Inc.. 
Hightstown. NJ. Mr. Dcy spoke on 
"RHI~~I.O(;ICAI. AI)I)ITIVI~S I:OR NON-AOUE- 
ous COATIN(;S." 

The spcaker observcd that viscosity is 
the ratio of shear stress to shear rate, and 
describcd the relationship of shear rate to 
coatings properties. Hc noted that low 
shcar rates are concerned with package sta- 
bility (settling), sag, and leveling, while 
high shcar rates inllucncc application char- 
acteristics. 

Mr. Dcy pointed out the techniques for 
optimizing the effectiveness of various 
rhcology niodiliers by using proper shear, 
tcmocrature control. and dwell time. He 

L.A. SOCIETY PRESIDENT for 1986-87 Is 
Henry Kirsch, of Trans Western Chemi- 
cals. Mr. Kirsch, who serves as Vice- 
President of the firm, has been employed 

by Trans Western since 1981. 

NEW YORK . . . . . . . . . . . . . . SEPT. 
"Dispersants in Colorants and 

Coatings" 

Officers installed for 1986-87 include: 
President-Kenneth J. De Paul, Whittaker, 
Clark, & Daniels, Inc.; President-Eleet- 
John W. Burlage, Pacific Anchor Chemi- 
cal; Secretary-David Penichter, D.H. 
Litter Co., Inc.; and Treasurer-Arthur 
A. Tracton, Consultant. 

Outgoing President Raymond P. Gangi, 
of International Paint Co., Inc., was pre- 
sented a Past-President's Pin along with an 
honorarium. 

Michael C. Frantz, of Daniel Products 
Co., was the evening's speaker. Mr. 
Frantz's presentation dealt with "COMPOS- 
ITE VERSUS SINGLE DISPERSANTS IN 

COLORANTS AND COATINGS." 
The speaker said that the work of Daniel 

Products goes back 30 years, and was trial 
and error in nature in twine to find the right , - ., 

continucd by emphasizing the importance combinations to achieve a 95% level of 
Q. How c.rtn pow (/erect w,h~rher o surlirc- of the order of addition when certain addi- color development in various pigments and 

mnt has been .suhjei,/ to nricrobio10,qicrrl arc vehicles. 
mk? ROGI:R W~X)I>IIUI.I., Secreti~ry JOHN W. BURLAGE, Secretary 

A. Usuallv that will cause chanrres in 
dace tension, in the case o f  latices i t  may 
cause coagulation of the latex. Changes in 
viscosity may also occur. 

PAKKI~R PACI:. Si,c~i,ri~ry 

LOUISVILLE . . . . . . . . . . . . . SEPT. 
"Hazard Communicat ion Rule" 

Education Committee Chairnian Paul 
Baukema, of Reliancc Univcraal. Inc., re- 
prted that 20 students enrolled in Surhcc 
Coatings Technology I1 sponsored by thc 
Society in conjunction with the University 
of louisvillc. 

1986-87 OFFICERS of the Rocky Mountain Society (left to right): Treasurer4.R. Paul 
Technical Committee Chairman Stan Silva, Kwal Paints, Inc.; Secretary--Jeffrey B. Johnson, Sashco, Inc.; President--Craig 

hhfield, of Devoe 6t Raynolds Co. Inc.. B. Hansen, George C. Brandt, Inc.; and Vice-President-Marcy S. Baugh, Consultant 
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DALLAS SOCIETY OFFICERS FOR 1986-87 include (left to right): Society Representa- 
tive--William A. Wentworth; Vice-President-Noel L. Harrison; President-Ashwin V. 

Parikh; Treasurer-Steve Stephens; and Secretary-Bruce Alvin 

NORTHWESTERN.. . . . . . . SEPT. NORTHWESTERN.. . . . . . . . OCT. 
"Anti-Microbials" "Urethane Coatings" 

Outgoing Society President, Al Yokubonis, Technical Committee Chairman Edward 
of Celanese Specialty Resins, welcomed the C. Ferlauto, of Valspar Corp., reported on 
incoming President, Lany Brandenburger, of the Technical Committee Chairmen's mect- 
Valspar Corp. ing in Louisville, KY. 

Technical Committee Chairman Ed Fer- 
lauto, of Valspar Corp., reported on the 
status of the committee's two projects. Re- 
sults on the first project "To Determine 
Why Measured VOC Differs from Theo- 
retical Values" look good so far, he told the 
membership. He felt it may be possible to 
have a paper written in 1987. 

Society Representative Richard Fricker, 
of Valspar Corp., reported on the Spring 
Meeting conducted in Pittsburgh in May 
and reminded members of the upcoming 
FSCT Annual Meeting and Paint Indus- 
tries' Show to be conducted in Atlanta, 
GA, from November 5-7, 1986. 

The technical speaker for the evening 
was William Woods, of Nuodex, Inc., who 
discussed "ANTI-MICROBIALS USED I N  

COATINGS AND PLASTICS." 
The use of anti-microbials in coatings 

and plastics was reviewed by Mr. Woods. 
He also identified and characterized target 
microorganisms. In addition, the speaker 
described nutritional requirements, sources 
of contamination, and methods of control. 

Lastly, Mr. Woods classified commer- 
cial anti-microbials according to activity 
spectrum, chemical type, mechanism of 
action, and physical form. Methods of 
evaluating efficacy were also discussed. 

Reynolds B. Thomas, Jr., of The Busi- 
ness Lawyers, gave the second presenta- 
tion. He provided helpful tips on "WILI.~. 
TAX AUDITS, and DUI's." 

RICHARD KARLSTAD, Secretary 

The evening's first speaker was Paul 
Hoffman, of Mobay Chemical Co.. who 
spoke on "URETHANE COATIN(;S, PROPBK- 
TIES AND MARKETS." 

Mr. Hoffman discussed why urethanes 
should be used for maintenance coatings, 
explaining that they can do things thdt oth- 
er coatings cannot, and they have good 
length of service. 

He then talked about aromatic and ali- 
phatic urethanes and their properties. Mr. 
Hoffman noted that these urethanes share 
many of the same properties including: 
chemical resistance (both acid and base). 
corrosion resistance, solvent rcsistancc. 
hardness, and low-temperature cure. The 
aromatic urethanes will "chalk" outdoors, 
but will still retain their film properties. 

The speaker said that thc advantages of 
urethanes over epoxies are their low-tem- 
perature cure and superior gloss retention. 
Urethanes also have better gloss retention 
than silicone-alkyds, against which thcy 
sometimes compete. 

According to Mr. Hoffman, polyester 
urethanes are better than acrylic urethanes 
for solvent resistance because they are 
more tightly crosslinked. 

Urethanes also produce the lowest cost 
per square foot per year when used as 
bridge coatings. The preparation cost is 
less because commercial blast will suffice 
rather than white-metal blast. Urethanes 
are also good for refineries and chemical 
plants. 

The second speaker was Art Fry, of 3-M 
Company, who told "THE STORY OF POST- 
IT-NOTES." 

According to Mr. Fry, this is a story of] 
teamwork and innovation. It began whena 
colleague of his made a super-weak adhe- 
sive which would hardly stick to anything. 
Mr. Fry lirst thought of using it on book. 
marks. The sticky bookmarks were used 
for inter-oflice messages. To get the notice 
of upper management, samples were given 
to their secretaries. The lirst test market 
failed, but then sampling began and Post. 
It-Notes became a success. 

RICIIARI) W. KARI.STAI). Secrerary 

PHILADELPHIA.. . . . . . . . . . OCT. 1 
"Two-Component Acrylic coatings" 

The Technical Committee report was 
given by William J. Fabiny, of Sermatech 
International. Inc. He noted that 29 peopk 
representing M.A. Bruder & Sons Inc.. 
Lawrence-McFaddcn Co., Hercules Incor- 
porated, U.S. Oxide. Sermatcch. NL 
Chemicals, Inc., Loos and Dilworth. Inc., 
Lilly Industrial Coatings. Inc.. and Omega 
Chemical Co. toured the C.J. Osborn 
Chemical plant on October 2. 

J. Richard Kiefer, Jr.. of McClotkey 
Corp., requcstcd mcmbcrs to write rhei 
local PA Statc Representative to urge de- 
feat of the following pending legislative 
bills: HE-2204. HE-2205. and HE-2206. 

Mr. Kiefer advised the Society that Sec. 
tions 3 and 4 of the Philadelphia Handbook 
will be redonc. 

The technical presentation was glven b) 
S.W. Chow, of thc Union Carbidc Corp., 
Bound Brook. NJ. Dr. Chow discussec 
" ~ S ~ C Y A N A T ~ - F R ~ ~ ~ ,  AMHIINTCURI.  TWO 
COMPONI!N.I. A(.KYI.IC CC)ATIN(IS." 

The speaker described the current typ 
of ambient cure coatings including: alkyd! 
and modified alkyds, urethanes-both 
moisture cured and two component, ad 
epoxy-amine cured. She said that the iso 
cyanates used in urethanes are highly toxic 
and many times cause allergic reactions. 

She described, with the use of slides. 8 

new systcm for crosslinking acrylic based 
resins with a sorbitol glycidyl ether. Dr 
Chow then compared this system to con. 
ventional polyol cured urethane acrylics. 
Dr. Chow concluded her talk by statingthc 
this system is still a developmental prod. 
uct, but that samples are available. 

LAWKI:NCI: J. KF.I.I.Y, Sri.reran 

PIEDMONT . . . . . . . . . . . . . . SEPT. 
"Aluminum Pigment" I 

The following ofliccrs were installed fn 
the 1986-87 year: President-Steve La 
sine, McCullough & Benton, Inc.; Vice. 
President4harles T. Howard. DeSoto. 
Inc.; Secretary-Barry F. York. Reliana 
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Universal, Inc.; and Treasurer-Forrest L. 
Reming. Reliance Universal. Inc. 

Society Representative James N. Al- 
bright, Jr.. of Lilly Co., reported a notice 
hom the Federation on "An Application of 
Statistical Process Controls" seminar, 
March 9-10, 1987. in Atlanta, GA. 

Robert Matejka, of Reliance Universal, 
Inc., will not be able to serve as Education 
Committee Chairman, due to acceptance of 
anew post at Reliance. A rcplacement has 
not been decided upon. 

Anyone interested in forming an envi- 
ronmental sub-committee on material ideas 
and concerns about waste management and 
waste disposal should contact James M. 
Bohannon, Valspar. 

Student member Lee Guiney reported 
hat the Technical Committee has approxi- 
mately 200 words to add to the "PainV 
Coatings Dictionary" that are related to thc 
furniture industry. 

President Steve Lasine announced that 
Federation Executive Vice-president Frank 
I. Borrelle will visit the Society at its 
March 18 meeting. 

The guest speaker was Stephen M. Dc- 
lich, of Silberline Mfg. Co. Mr. Delich. a 
member of the Philadelphia Socicty, spoke 
about "AI.UMINIJM PIGMENT-PAST, PRI:S- 
EM. FUTURE." 

Initially, Mr. Dclich spoke about thc dif- 
ferent forms of aluminum pigment pro- 
duced from bauxite ore. With the aid of a 
slide presentation, he then explained the 
properties of leafing and non-leafing alu- 
minum pigments. 

The speaker covered solvent selection 
when using lealing aluminum and providcd 
an explanation of why a leafing pigment 
&leafed in various systems. 

He then detailed the safety aspcct for 
Sorage, explaining the reaction with watcr. 
dusting, and sparks causing cxtrcme com- 
bustion. 

According to Mr. Delich, aluminum pig- 
olentsare generally supplied in paste rather 
man dry, reducing the hazard of using in 
he dry state. Generally shelf lifc of pastes 
are9 to 12 months in closcd containers. 

BARRY F. YORK. Se(.ret(try 

PITTSBURGH.. . . . . . . . . . . SEPT. 
"Polyurethane Coatings" 

Society Past-President Joseph L. Mas- 
cia, Campbell Chemical Co., introduced 
(he 1986-87 President Anthony J. lsacco 
1, Puritan Paint & Oil Co. Mr. lsacco 
leponed on the Education Committee's ac- 
tivities. The Federation was given a grant 
to be used by the Pittsburgh Society for 

student research projects. The grant will 
match funds up to $1,000 for a research 
project in the coatings or polymer area. 
Eligible students will be from one of the 
area's smaller colleges. Mr. lsacco asked 
the membership for help on project propos- 
als and for volunteers to meet with the 
students working on the projects. 

Alkylamines, Mo, Cu, Mn, Zr, Trialkyl 
phosphates. 

Dr. Abate continued by saying that a 
coating can provide aesthetics, durability, 
and various special functions. Urethane 
coatings can be applied by almost any 
method including: spraying, brush, dip, 
electrodeposition, and coil coating. 

President lsacco announced that the 
Manufacturing and Environmental Con- 
trols Committees need chairmen. 

President-Elect Mark Troutman, Bradley 
Paint Co., introduced the evening's speak- 
er. Dr. Kenneth Abate, H.H.  Robertson 
Co., who presented "POLYURETHANE 
COATINGS: CHEMISTRY A N D  APPLICATION." 

Dr. Abate began his presentation with a 
brief history on polyurethanes stating that 
polyurethane chemistry was documented 
by the middle of the 19th century but did 
not reach commercial significance until the 
work of Otto Bayer and co-workers in the 
1930's. Bayer's original work focused on 
using polyurethanes as fiber substitutes. 

According to Dr. Abate, during World 
War 11, urethane development in Germany 
was directed at using urethanes for synthet- 
ic rubbers, adhesives, coatings, and foams. 
Polyurethane chemistry wasn't developed 
in the United States until after WW 11. 
After the war Bayer directed his efforts 
toward polyurethane foam systems and by 
1955, flexible foams were being used in 
most countries. 

Next, Dr. Abate touched on basic poly- 
urethane chemistry. An idealized poly- 
urethane reaction is the reaction of an iso- 
cyanate with some hydroxyl functional ma- 
terial. lsocyanates are reactive with them- 
selves and almost any hydrogen containing 
material. Primary hydroxyls react rapidly 
with isocyanates and the secondary and ter- 
tiary hydroxyls react at a less rapid rate. 
Steric factors are extremely important in 
determining the reaction rate. lsocyanates 
also react with water, amines, and urea. 

The two main classes of isocyanates in 
coatings work are aromatic and aliphatic, 
said Dr. Abate. In general, the aromatic are 
more reactive but the aliphatic provide 
more light stable coatings. A wide variety 
of isocyanates can be prepared with a few 
raw materials because its functionality, vis- 
cosity, and final propcrtics can be varied 
widely. A polyol can be any type of hy- 
droxy functional material. Properties can 
be built into the polyol side and by varying 
the isocyanate a wide variety of properties 
can be built into a polyurethane. 

Dr. Abate went on to state that by vary- 
ing catalysts, urethanes can he made to 
cure under specific time and temperature 
requirements. Urethanes are catalyzed by 
alcohols and are essentially autocatalytic. 
Tertiary amines are commonly used as 
urethane catalysts. The general order of 
activity forcatalysts is Bi, Pb, Sn, Triethyl- 
enediamine, strong bases, Fe, Al, Hg. Zn, 

Q .  How do urethane coatings compare 
to fluorocarbon type coatings? 

A. The best weathering properties are 
usually obtained with a fluoropolymer but 
are usually deficient in other areas. 

Q .  How do  urethane coatings compare 
to silicone alkyds for bridge coatings? 

A. Urethane coatings should give better 
performance if formulated properly. 

RICHARD G .  MARCI, Secretary 

PITTSBURGH. . . . . . . . . . . . . OCT. 
"Rust and Corrosion" 

Allan C. Zoller, of Allan C. Zoller Co., 
presented the Nuodex Gavel to new Presi- 
dent Anthony J. Isacco, Jr., of Puritan 
Paint & Oil Co. Mr. lsacco presented a 
departing gift to Past-President Joseph L. 
Mascia, of Campbell Chemical Co. 

Education Committee Chairman Donald 
Boyd, of PPG Industries, Inc., stated that 
the committee is looking for people to help 
with their activities including soliciting 
small local colleges and universities to 
award grant money for undergraduate re- 
search in the polymer and coatings fields. 
Volunteers are also needed for career nights 
at local high schools. 

Technical Committee Chairman Richard 
Trudel, of Valspar Corp., made it known 
that his committee is also in need of volun- 
teers and ideas for undergraduate technical 
projects. 

Mr. lsacco introduced special guest 
G.G. Thenora, from the University of 
Genoa. Mr. Thenora is a materials protec- 
tion consultant for the Italian branch of 
PPG Industries, Inc. 

Presenting the technical talk was Clive 
H. Hare, of Clive H. Hare, Inc. Mr. Hare, 
a member of the New England Society, 
talked on "RUST AND CORROSION CONTROL 
COATINGS." 

The speaker's presentation dealt specifi- 
cally with Massachusetts' experiences with 
non-toxic type bridge coatings and related 
problems. He stated that over the last ten 
years thinking has been consolidated on the 
toxic properties of lead and chromate based 
paints. Organizations have been trying to 
eliminate lead and chromium from the 
coatings they are using. 
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This general attitude, according to Mr. 
Hare, has caused a major industry swing 
away from the use of lead and chromium in 
primers. They are being replaced with zinc 
rich and barium inhibitive primers. I n  new 
construction, this change is virtually com- 
plete. 

There is not enough money available to 
maintain the nation's bridges. The increas- 
ing use o f  deicing salts and more stringent 
surface preparation procedures for new 

coatings are further worsening the situa- 
tion, he stated. 

M r  Clive then went on to explain the 
advantages and disadvantages of various 
bridge coating systems. 

I n  conclusion, Mr. Clive said as far as 
maintenance painting is concerned, we 
must wait until problems with containment 
and disposal of lead contaminated blast 
media are solved before any further testing 
of newer paint systems can resume. 

RICHAKI) G .  MAKCI. S~c.r(~t(tr\' 

THE RIGHT 
MIXER 

FOR YOUR LAB! 
Choose One! 

3 Models 3 Mixing Actions 
All with sure speed control 

One of  Prem~er Mlll's Laboratory Dlsper- 
sators IS the r ~ g h t  mlxer for your lab mlx- 
Ing requlrement, large or small Choose 
any one o f  three models, each ava~lable 
wl'th three heads. Al l  Premier lab mixers 
have full speed control and true shaft 
speed indicators for accurate scale-up and 
repeatability. 

Series 2000-% HP-0 t o  16,000 rpm 
Series 2001-1 HP-0 t o  16,000 rpm 
Series 2500 HV-2 HP-explosion 
proof-1,100 t o  8,000 rprn 

Three easy-to-change mixing heads handle 
every product! 
Duplex-For up-and-down mixing action and for pulling In "floaters': 
Hi-Vis-For shearlng high viscosity pastes and intenswe dispersing. - 
=-For emuls~fying and liquifying. 

Premier Laboratory Dispersators can be tailored t o  your specific needs, 
and efficiently mix: 
Coatings: mills bases, tinting pastes, Cab-0-Sila , 
magnetic iron oxides, water or solvent based inks 
and aluminum oxide dispersions. 

PREMIER LAB DISPERSATORS 
W E  TIME.. .AND MONEY! 
Premier Mill Corp 
220 East 23 Street I New York, N Y  10010 p 
(212) 686-8190 1 TELEX: 423628 ANSWERBACK PREMIL 

"Rheological Additives" 

Secretary Mark Markoff introdu~ed the 
1986-87 elected officers: Presides.'-Mi- 
chael L. DePietro, Pratt & Lamberr, Inc.; 
Vice-President-Jean L. Luck, Pratt & 
Lambert. Inc.; Secretary-Marko K. Mar. 
koff; Treasurer--Gerald F. Ivancie, Pratt & 1 
Lambert, Inc.; and Society Represenla-1 
live-Thomas E. Hill, Pratt & Lamben,l 
Inc. 

I 

President Michael L. DePietro an. 
nounced that $1,100 worth of scholarships 
had been awarded during the 1984-85 and/ 
1985-86 Society years. To maintain the 
scholarship fund, a special education ac- 
count will be set-up based on donations 
from member companies and an amount 
from the Society's treasury. Presently, three' 
member conipanies have donated $150. 
Other Educational Committee projects will 
depend on the funds available. 

1 
Several memhcrs immediately volun-1 

teercd thcir services after Technical-Scien-! 
titic Chairman Alvin Waite of Pratt & I  

Lambert. Inc., asked for people for his 
committees. 

Vice-President and Program Chairperson 
Jean Luck introduced Robert H. Dey of NL 
Chemicals who presented a technical talk 
on "RIII~~I.o~;I~-AI. AI>I)I.~IVI:S !:OK NON- 
AQUF.OUS SYS'THMS." 

Commenting on the fact that organoclay 
and organic type additives are the mosl 
widely used. and perhaps abused, rheologi- 
cal additives in the coatings industry, Mr. 
Dey attributed the results to improper se-, 
lection and incorporation techniques. In a 
typical solvent based coating, rheological 
additives protect the dispersed pigments, 
providing thixotropic viscosity build, sag, 
conm)l. excellent leveling, and control of( 
pigment settling. I 

Mr. Dey uscd charts showing proper ik' 
corporation techniques for each additive, to: 
optimize their effect and reduce problems.! 
Sclccting thc proper type of additive foran' 
aromatic, aliphatic, or oxygenated solvent 
formula is pertinent for mainpaining maxi- 
mum rheological properties and staying1 
clear of problems. 

A comparison of rheological properties 
and a description of the advantages and 
disadvantages concluded Mr. Dey's techni- 
cal prcscntation. 

~ ~~p - 

Q. Whot is optimrtm point of ctddition oj 
ctn orjirmoclup in rr mill hose irsinji 109% 
uromcttic solvc~nt? 

A. Introduce thc organoclay in as early 
as pssiblc in the grind media. In straight 
aromatic system. necd best shear condi- 
tions available since aromatics wet fast and 
gel starts rapidly. 

MAKKO K.  MAKKOPI:, Secretary 
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GOLDEN GATE 

Acth,e 

DELKE. FRANA A.-Tresa) Paint Co.. San Jose. 
CA. 

HARWELI.. JIMMY R.-DeSoto, lnc., Berkeley, 
CA. 

HOLCOMB. ROBI:H.I. G.-Frank W. Dunne Co., 
Emeryville, CA. 

HUFFMAN. CONS~~ANCL W.-Naval Reworks 
Facility Alameda. Walnut Creek. CA. 

M o ~ l r n ~ .  GARY W.-Ryan Paint Manulacturing 
Co.. Oakland, CA. 

OIKEER. JAMLS C.-Pride Palnt Mfg. Co.. San 
Mateo. CA. 

Ouv~s, KII-DeSoto. Inc.. Berkeley 
PASCHAL. ALVIN W.-Sherwin-Williams Co., 

Benicia. CA. 
SHAFFFR. MI(.IIAII A.-D.J. Simpson Co.. S. 

San Francism. CA. 
WILTSHIRL. VIR(;INIA F.-DeSoto. Inc.. 

Berkeley. 
WOLE. VICTOR L.-D.J. Simps(~n Co.. S. San 

Francisco. 

F~INI. BRI:I-I A.-Davis Colors. Pleasanton, 
CA. 

JEURIS. CIIKISTIAN P.-I.C.I. Americas. 
Concord, CA. 

P ~ L .  THOMAS J.-Pfizer Pigments. Inc.. El 
Cerrito. CA. 

W a c n ~ ~ o .  ROHI:K.~ C.-Dow Chemical Co., 
! Industly. CA. 

HOUSTON 

~ ~ H M O R ~ .  PAIII. M.-Benjamin Moore & Co.. 
/ Houston, TX. 
/Busc~. W~I.I.Y C.P.-International Paint Co.. 
i Houston. 
  CAST EL LA NOS. RIT~IAKI> M.-Monarch Paint 
I Co.. Houston. 
;Cmnu. KLNNI-.~II L.-Underwater Tech Corp., 

Houston. 
' ~ A I .  G~uls~-Monarch Paint Co.. Houston. 
/MAR. JOHN A.-TPI Industries. Buda. TX. 
~IKNGIUM. THOMAS L . 4 e i l c o t r  Co.. Houston. 
,JAMES. FKANK-M~s '~~O~ OITshare Coatings. 
j Houston. 
: M * ~ ~ E Y ,  WII.I.IAM D.-Monarch Paint Co.. 

Houston 
MCGUIGAN. JOIIN P.-Valley Solvent\ & 

Chemicals. Houston. 
WNAR, DAN-Devoe and Reynolds Co.. Inc.. 

; Houston. 
th, A ~ ~ ~ 4 e i l r n t e  CO.. Houwn. 
~ ~ E I O E R .  ROBI:KT G.-Prebervo Paint Mfg.. 

Sm. DAVIII M.-Superior Sealants. Houston. I 
CONROY. PAMII A KAI-R B Pdtter\on, 

Houston. TX. 

GRANEI.LO. GARY A,-Byk Chemie USA, 
Lancaster, TX. 

KOHUT. MARC A,-Southwest Solvents, 
Houston. 

MCCORMITK, WILLIAM K.-Nuodex Inc.. Katy. 
TX. 

MF.ISTEK, JOIIN S.-Union Carbide Corp., 
Houston. 

SANSUM, ANI~EW-IT1 Ant i  Corrosion, 
Houston. 

SILLER, DAVIO-Kenrich Petrochem Inc., 
Sugarland, TX. 

WILSON, GORI~N D.-NL Chemicals. Inc., El 
Reno. OK. 

KANSAS CITY 

Active 

EvL..R~T~, DF.BBIF. H.-Davis Paint Co., Kansas 
City. MO. 

Lowa, GUY R . 4 o o k  Paint & Varnish Co., 
Kansas City. 

SANTAMARIA, VITO W.-Pratt & Lambert, 
Wichita. KS. 

SHLPARII. SANIXA S.-Centri Coatings and 
Systems Corp., N. Kansas City. MO. 

STIILTT~I.BF:RG, MARK J . 4 o o k  Paint & Varnish 
Co., N. Kansas City. 

Associate 

CA.~CHFVLL. DAVID D.-Solvent Supply Co.. 
Riverside, MO. 

MOSER, At. M.-Walsh & Associates, Inc., 
Kansas City, MO. 

POWELL, KEN B.-Solvent Supply Co., 
Riverside, MO. 

LOS ANGELES 

AYE. YIN Y.--Old Quaker Paint Co., Carson, 
CA. 

BANAYAN, DANIEL-CEM, Woodland Hills, 
CA. 

BEARDALL. CARWIN B.-Pioneer Paint & 
Varnish Co., Tucson, AZ. 

BELANGER, ROLAN+TraiI Chemical Corp., El  
Monte, CA. 

BESWICK, JAY-Community Youth Gang 
Services, Los Angeles, CA. 

BORNU), JOSE C O R O N A ~ M ~ ~ C O ~  Associates, 
Inc., Los Alamitos, CA. 

CASH, DAVID E.-Day-Glo Color Corp., 
Cudahy, CA. 

CHAVEY, ROBERT G.-Consultant, R.G.C. Co.. 
San Dimas, CA. 

DOTAN, PATRICK K.-Arlon Products. Lake 
Elsinore, CA. 

DOWNIE, THOMAS J.-BASF-lnmont, Anaheim. 
CA. 

ENK~JI, SUSUMU--Guardsman Chemicals. Inc., 
Southgate, CA. 

FALCIONI, AL-McCloskey Cop., Los Angeles. 
GONZALEZ, MIGUEL C.-Pinturas y Barnices 

Calette. San Ysidm, CA. 
HANKINS, KEITH A.-Engravers Ink Co., Brea, 

CA . 
HATCH, KENT M.-Whittaker Corp., Colton, 

CA. 
HIGA, RAYMOND S.-A C Products. Inc., 

Placentia, CA. 
IVANEC, NETOR 0.-Zolatone Process, Inc., 

Los Angeles. 
LANDER, ART-Hill Bros. Chemical Co., 

Mission Viejo, CA. 
LACEY, ROBERT-Borden Chemical Co., 

Compton, CA. 
LAZARTIC, JIM P.-Whittaker Corp., Colton. 
MARTIN, EDWARD 1.-Chemical Technology 

Labs, Inc., Lynwood, CA. 
MARTIN, GEMMA M.-Chemical Technology 

Labs, Inc., Lynwood. 
Mc Dow, KENNETH R.-Valspar Corp., Azusa, 

CA. 
OAKE, KIRK-Koppers Co., Inc., Vernon, CA. 
PARATHARA, THOMAS 1.-Dunn-Edwards 

Corp., Los Angeles. 
RASUL, MOHAMMAO M.-W.C. Richards Co. of 

California, Anaheim. 
RODRIGU~, MARTE L.-Pinturas y Barnices 

Calette, San Ysidro. 
SCARLATA, DANA L.-Elixir Industries, 

Gardena, CA. 
SELCUK, EMIN V.-Deft, Inc., Irvine, CA. 
SHAH, BHUPENORA M.-Trail Chemical Corp., 

El  Monte, CA. 
SHIER, D. SCOTT-Whittaker Corp., Colton. 
STONER, ROBERT E.--Cargill, Inc., Lynwood. 
SUAREZ, ANGEL M.-American Paint Co., Van 

Nuys, CA. 
TOMBRELLO, JOSEPH A.-Frazee industries, San 

Diego, CA. 
UWNAUICH, s~~vE-Deft, Inc., Irvine. 
VUELVAS, TEODORO G.-Pinfuras y Barnices 

Calette, San Ysidm. 
ZLXBEL, ROBERT L.-Smiland Paint Corp., Los 

Angeles. 

Associate 

ADAMS, CHARLES P.-United States Can Co., 
Anaheim, CA. 

AUSMAN, CHRISTY A.-Pacific Micro, Bell, 
CA. 

BARTON, CHRIS A.-Chalon Chemical Cop., 
Commerce. CA. 

BREDE, WALLACE E.-McCloskey Corp., Los 
Angeles, CA. 

BRWKS, GARY L.--Oil Solvent Process, Azusa, 
CA . 

BURCHETT, ANou4a l i f .  Chemical Disposal, 
Wilmington, CA. 

CHWIRUT, JAMES A,-W.R. Grace & CD., 
Concord, CA. 

EMIGH, JOHN H., JR.-H.M. Royal, Inc., 
Downey, CA. 

ENGSTROM, E. PAUL-Trans Western Chems., 
Inc., Commerce. 

FINK, MICHAEL A.-Schoofs, Inc., Los 
Angeles. 
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GORMAN, RICHARD H.-C.P. Hall C o . ,  
Torrance, CA. 

HARRISON, VICKI L.-Unocal, La Mirada, CA. 
HOWARD, FRED G.-Angeles Chemical Co., 

Inc., Sante Fe Springs, CA. 
HOWELL, STEVE P.-Amer. Envir. Mgmt. Corp., 

Stanton, CA. 
KATZ, BRET A.-D-D Chemical Co., Inc., 

Northridge, CA. 
LEVINE, JEFFREY L.-U.S. Container Corp., 

Vernon, CA. 
MUELLER, JAMES-SCM Pigments Corp., 

Commerce. 
MUGGEE, DAVE-E.T. Horn Co., La Mirgda. 
PABICH, DAN--Columbian Chemicals Co.. 

Santa Ana, Cb.  
ROYAL, JOSEPH E.-H.M. Royal, Inc., Downey. 
R o z c r c ~ ~ ,  ED 1.-Manville Sales Corp., 

Oceanside, CA. 
SHUMAN, TODD C.--Cargill, Inc., Lynwood, 

CA. 
SMITH, DON-TCR Industries, Inc., Carson, 

CA. 

CHAN, GLADYS CHUN-LIN-North Dakota State 
University, Fargo, ND. 

LOUISVILLE 

Active 

FERRY. DONALU-Valspar Corp.. Louisville, 
KY. 

HANKS, ROBERT D., JR.-Blatz Paint Co., 
Louisville. 

HILLARD, RlcHAR~Valspar Corp., Louisville. 
WALTRIP, DONALD W.-Reliance Universal, 

Inc., Louisville. 

Associate 

HARDIN, JoYc~-Superior Solvents, Louisville, 
KY. 

KRATZER, SAM-C.L. Zimmermann Co.. 
Louisville. 

PHILLIPS, WILLIAM G.-BASF Chemicals, 
Appleton, W1. 

NEW ENGLAND 

Associate 

HYDE, TIMOTHY S.-AZS Corp.. Haddonfield, 
NJ. 

SOLOMON, JANICE D.-Sannor Industries, 
Leominster. MA. 

NEW YORK 

Active 

ANDINO, RALPH, JK.-Reliance Universal, Inc., 
Somerset, NJ. 

BOUBOULIS, CONSTANTIN J.-Pan Tech 
Management Corp., Union, NJ. 

GOLDBLATT, PHILIP H.-Benjamin Moore & 
Co., Newark, NJ. 

LUTTS, JEFFREY W.-Diamond Shamrock 
Chemicals, Morristown, NJ. 

NAYARRO, MARl-Pleko East, Inc., Astoria, 
NY. 

REESE, TARY--Chemray Corp., Kenilworth, 
NJ. 

YUHAS, STEPHEN A,, JR.-Solventures. Inc., 
Fords, NJ. 

Associate 

MILLER, MARG~EK~TE I.-Unimin Corp., New 
Canaan, CT. 

MISKEL, JOHN. JR.-Diamond Shamrock 
Chemicals, Morristown. NJ. 

POLLOCK, ROBERT E.-D.B. Becker Inc.. Glen 
Head, NY. 

VINCENT, NANCY I.-Diamond Shamrock 
Chemicals, Morristown. 

Retired 

NORTHWESTERN 

Active 

GOMEZ, GUSTAVO J.-3M Commercial 
Graphics, St. Paul, MN. 

Associate 

BATTLE, WILMA B.--George C. Brandt, Inc., 
St. Paul, MN. 

Du ,  JOHN W.-Wagner Spray Tech. 
Minneapolis, MN. 

KLEIN, GARY E.-Barrel Reconditioner, Eagan, 
MN. 

WULF, TERRY P.-Barrel Reconditioner. Eagan. 

SOUTHERN 

BARNES, MAXWELL.-The O'Brien Corp., 
Banswick, GA. 

BOAZ, DONALD P.-Dyco Chemicals & Ctgs., 
Cleanvater, FL. 

Bas. MAKIEN-Akzo Coatings America, 
Norcross. GA. 

BRATCHER, MICHAEL D.--Crown Metro Inc., 
Greenville, SC. 

BURDETTE, ARTHUR M.-Akzo Coatings 
America, Norcross. 

CROCKETT, DAVID T.-Glidden Coatings, 
Atlanta, GA. 

DERR, DAVID R.--Coronado Paints. Inc., 
Edgewater, FL. 

DIETRICH, Buc-Perma-Chink Systems, Inc., 
Knoxville, TN. 

FLANAGAN, KEN-W.M. Barr & Co.. Inc., 
Memphis, TN. 

FUGE, PETER K.-Burk-Hall Paint Co. .  
Memphis. 

GARVER, CLYDE M.-Horizon Chemicals. 
Clearwater. 

HILL, E o w ~ n d o r o n a d o  Paints, Inc., New 
Smyrna Beach. FL. 

KEENE, JOHNNY R.-D.P.I. Quality Paints, 
Clearwater. 

KYTASAARI, JOHN F,-Tnemec Company Inc., 
Norcross. 

LAMB, MICHAEL D.-Akzo Coatings America. 
Norcross. 

MARSCHALL, GEORGE-D.P.I. Quality Paints. 
Clearwater. 

MERTINS, KAREN S.-Akzo Coatings America. 
Norcross. 

OVERMAN, G R ~ O  R . 4 h a p m a n  Chemical Co., 
Memphis. 

PENNISI, ROBERT W.-Xymax Inc., DeerfieM 
Beach, FL. 

RADZ. J.T.-Polymetries Inc.. Longwood, FL.. 
REECE, RODNEY R.-Evans Cooperage Co., 

Harvey, LA. 
ROOT, RICHARD A.-Kores Nordlc (USA' 

Corn.. Summervllle. SC. . . 
S H A H ,  JITBNDRA J.-United Paint Co. 

Memphis. 
VALMORFS. PONS P.--Coronado Paints Inc. 

Edgewater. 
SHOOK. STANLEY E.-Industrial Coatings 

Birmingham. AL. 
S.TREET. EDWARD D.-Akzo Coatings America 

Norcross. 
VASSALLO, MIGUEL A.-Vassallo Inc., Lak 

Wales, FL. 
W l a u ~ n ,  LAKRY M.-Akzo Coatings Ameria 

Roswell, GA. 
WYNUHAM.  RI )NALI ) - -EV~~S  Cooperage 

Harvey, LA. 

Associate 

ARNSON, JON R.-Unocal Chemicals Div. 
Miami. FL. 

A S H B R I ~ E .  RlrHARD D.-Velsicol Chemiu 
Corp., Matthews, NC. 

BETROS. EDWARD E.-Mammoth Containen 
Orlando, FL. 

COOK, GK~G-SCM Specialty Chemicals 
Marietta, GA. 

FOLLETT. CHARL~S V.-Pacific Smelting Co. 
Memphis. TN. 

GEHRING, JAMES C . 4 h e m i t e c  Inc., Oldsmm 
FL. 

HARMON. DAVII) P.-Davies Can Co.. Tamp 
FL. 

HINSON, KAREN B.-Lomas Minerals 1 
Chems., Macon, GA. 

Hoxle, JACK G.-Velsicol Chemical Corp 
Atlanta, GA. 

IRBY, GEUKGE S.-Rohm and Haas Co 
Atlanta. 

KOLMETZ, MARK R.-LeticaCorp., Lanett, Al 
MARSCHALL, JOHN-Gulf Coast Chemica 

Corp., Tampa. 
MCMAHON, JOHN P.-Majemac Enterprise! 

Inc., Clearwater. 
POMP. PAUL R . 4 u l f  Coast Chemical Corp 

Tampa. 
RIGBY. CHARLIE S.-Velsicol Chemical Corp 

Atlanta. 
SWIERENGA. KENNWH W.-Tampa Printing Co 

Tampa. 
TWEN, TIMOTHY N.-Unocal Chemicals Div 

Charlotte, NC. 
WALTER. RANDALL F . 4 u l f  Coast Chemic 

Corp.. Tampa. 
ZAVODNY, RONALD L.-Unocal Chemica 

Div., Charlotte. 
ZEGELBONE, J ~ c ~ - T r o p i c a l  Asphal 

Hallandale. FL. 

DANTIKI. S U D H A K A R - U ~ ~ V ~ ~ S ~ ~ ~  of South. 
Mississippi. Hattiesburg, MS. 

GEORGE, S c a n  E.-University of South 
Mississippi. Hattiesburg. 

GOFF. LESLIE J.-University of Southet 
Mississippi, Hattiesburg. 

Retired 
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Future Societ~ Meetings 

Baltimore 

(Jan. I ~ ) - F l i l > l i ~ ~ ' r l O ~  Nl(;lrr. "T001.s 
AND RULI:S 01: AI)III:SION SCII~NCI~"- 
Douglas B. Rahrig. S.C. Johnson & Son. 
lnc. 

Birmingham 

(Feb. S)-"EI~~XY-CURIN(; A(;I:N.~s"- 
W. Burrell. Anchor Chemicals Ltd. 

(Mar. ~ ) - "D~~~~KMINA '~~ ION 01. SllOKT 
AND LONG TERM PKOTIC.T~ON ~ 1 ~ 1 : l : ~ l ~ D  I IY  

CHROMATI:-FRI:C AN.I.I-C~RR~SION PAINTS" 
.-Mr. Nitsche, BASF Sluttgart. 

(Apr. ~)--MI~M~KIAI. LI:("~uKI~ I:OK E.A. 
BEVAN "AMINO RESIN DI:VI..I.OI,MI:NT"- 
R. Barrctt. B.I.P. Chemicals Ltd. 

Chicago 

(Feb. ~&"WIII:NTIII:OSHA INSPI!C.TOK 
CALLS. BE PRI:I>ARI:II HY ESTAHI.ISIIIN(; 
P~oc~ou~ts"-Hobart G .  Millcr. Label. 
"ON SITE RECOVI~KY ANr) EPA co~1.1.1- 
ANCE"-Fred Slock. Progressive Recov- 
ery, Inc. 

(Mar. 2)-"How C~.osli Is C ~ . o s ~ i  
ENOVGH"--Terry Downes. Applicd Color 
Systems. Inc. "EI:I:I:CTIVI~ FI~:~HA~~ION 0 1 :  

INDUSTRIAI. Co~.r~~r;s"-Carncy Likens, 
Commercial Filters. 

(Apr. 6)-"NI:~ INSI(;IITS Iwro .rllli 
CHEMISTRY 01. SII.IC.ONI:S I:OR TIII: 

COATINGS IND~~s~RY"-spcakcr from Byk 
Cnemie USA. "HIC~II SOI.II)S UKI~.~IIANI 
COATINGS" -BC~~~~~  Taub, Spencer Kcl- 
loge Products. NL ChcmicalsINL Indus- 
Iries, Inc. 

Golden Gate 

(Ian. ~~)-"EI:I.~(-I.Iv~-.. FII,TKATION OF 

 USTR TRIAL Co~\.r~~(;s"-Carney Likens, 
,Commercial Filters. 
1 (Mar. 16)-"NI..w D~..VEI.OPMENTS IN 

I ~ G H  SOLIDS CoA'r~~~s''-Richard John- 
lm, Cargill, Inc. 

(Apr I~)-~'VINYI. RHF:OIIK~Y MODI- 
m S~s~f..~s"-Rick Caudwell, Reich- 
bold Chemicals, Inc. 

(May ~ 8 ) - L L A l > ~ ~ ~ ~ ~ ~ k ~  OF PREDIS- 
IERSED POLYE.~HYLF.NES ANI) WAXES IN 

IHlCH ~ E R F O R M A N C ~  COATINGS"-E~~O 
[Men, Daniel Products Co. 

Los Angeles 

(Mar. l l & " N ~ w  DI!VHI.OPMENTS IN 

i h  SOLIDS COATINCS" -R~C~~~~  John- 

(Apr.  VINYL R H ~ L O G Y  MODIFIED 
Svs.r~~s"-Rick Caudwell, Reichhold 

New England 

Chemicals, IIIC. (Jan. 15)-"ENVIRONMENTAL UP- 
(Mav I  ADVANTAGES OF PREDIS- DATE"-RO~~T~ Nelson, NPC.4. . ,  . 

PERSED POLYETHYLENES AND WAXES IN (Feb. 19)-"WATERBORNE RHEO- 
HIGH PERFORMANCE COAT~NGS"-E~~O LOGICAL ADDIT~~s"-speaker from Rohm 
Cohen. Daniel Products Co. and Haas Co. 

E 
l 
I 

t 
STRODEX PK-90 STRODEX MOK-70 

I STRODEX PK-95G STRODEX PSK-28 
STRODEX PK-80A STRODEX MRK-98 
STRODEX SEK-50 STRODEX P-100 

DEXTROL OC-50 

Dexter surfactants are being successfully and widely used for 
the many and exceptional benefits they provide, among them 

improved gloss enhanced color acceptance increased 
package stability rust inhibition reduced blocking and 
other valuable advantages offered by their strong wetting and 
dispersing properties. 

Write or call for complete details and samples: 

d ex.)e r C h e m i c a l  C o r p o r a t i o n  
845 Edgewater Rd., Bronx, N.Y. 10474, (212) 542-7700 -Telex 127061 

;ron,Cargill, Inc. I 
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Constituent Society Meetings and Secretaries 
BALTIMORE (Third Thursday-Martin's Market Square, Towson, MD). 

HELEN KEEGAN, Vdspar Corp., 1401 Severn St., Baltimore, MD 21230. Virginia 
Section-Fourth Wednesday, Ramada Inn-East, Williamsburg, VA. 

BIRMINGHAM (First Thursday-Strathallan Hotel, Birmingham, England). 
D.M. HEATH, Holden Surface Ctgs. Ltd., Bordesley Green Rd., Birmingham B9 4TQ 
England. 

CHICAGO ( F i t  Monday-meetings alternate between Como Inn in Chicago 
and Sharko's West in Villa Park). EVANS ANOELOS, Kraft Chemical Co., 1975 N. 
Hawthorne Ave., Melmse Park, IL 60160. 

CDlC (Second Monday-Sept., Jan., Apr., June in Columbus; Oct., Dec., 
Mar., May in Cincinnati; and Nov., Feb, in Dayton). CAROLYNTULLY, Sun Chemical 
Corp., 4526 Chickering Ave., Cincinnati, OH 45232. 

CLEVELAND (Third Tuesday-meeting sites vary). R. EDWARD BISH. James- 
town Paint & Varnish Co., 108 Main St.. Jamestown, PA 16134. 

DALLAS (Thursday following second Wednesday-Executive Inn. Near Love- 
field Airport). BRUCE ALVIN, DeSoto, Inc., P.O. BOX 461268, Garland, TX 75046. 

DETROIT (Fourth Tuesday-meeting sites vary). JOANNE CEDERNA, BASF 
lnmont Corp., 26701 Telegraph Rd., Southfield, MI 48086. 

GOLDEN GATE (Monday before third Wednesday-Alternate between 
Francesco's in Oakland, CA and Leaning Tower Restaurant in S. San Francisco). 
ERNEST SOLDAVINI, Nuodex Huls, 5555 Sunol Blvd., Pleasanton, CA 94566. 

HOUSTON (Second Wednesday-Look's Sir-Loin Inn, Houston, TX). JAMES 
TUSINC, PPG Industries, Inc., P.O. Box 1329, Houston, TX 77251. 

KANSAS CITY (Second Thursday--€ascone's Restaurant, Kansas City, MO). 
ROGER HALVES, Tnemec Co., Inc., P.O. 1749, Kansas City, MO 64141. 

LOS ANGELES (Second Wednesday4teven9s Steak House, Commerce, CA). 
PARKER PACE, Behr Process Corp., P.O. Box 1287, Santa Ana, CA 92702. 

LOUISVILLE (Third Wednesday-Executive West Motor Hotel, Louisville, 
KY). Lours HOLZKNECHT, Devoe Marine Coatings, 1437 Portland Ave.. Louisville, 
KY 40203. 

MEXICO (Fourth Thursday-meeting sites vary). 
MONTREAL (First Wednesday-Bill Wong's Restaurant). R. FERRIS. Canbm 

Ltd., 29 E. Park St., Valleyfield, Que., Canada J6S 1P8. 
NEW ENGLAND (Third Thursday-LeChateau Restaurant, Waltham, MA). 

ROGER WOODHULL, California Products Corp., P.O. Box 569, Cambridge, MA 
02139. 

NEW YORK (Second Tuesday-Landmark 11, East Rutherford, NJ). DAVID 
~ N I C H T E R ,  D.H. Litter Co., Inc., 116 E. 16th St., New York, NY 10003. 

NORTHWESTERN (Tuesday after first Monday-Jax Cafe, Minneapolis, MN). 
RICHARD KARLSTAD, Ceramic Industrial Coatings, 325 Hwy. #52-South. Osseo. MN 
55396. WINNIPEG SECTION (Third Tuesday, Marigold Restaurant)-NEIL WEBB, 
Phillips Paint Products Ltd., 95 Paquin Rd., Winnipeg, MB, Canada R2J 3V9. 

PACIFIC NORTHWEST (Portland Section-Tuesday following second 
Wednesday; Seattle Section-the day after Portland; British Columbia Section-the 
day after Seattle). JOHN DALLER, McCloskey Corp., 4155 N.W. Yeon, Portland, OR 
97210. 

PHILADELPHIA (Second Thursday-Williamson's, GSB Bldg., Philadelphia. 
PA). LAWRENCE J. KELLY, Peltz-Rowley Chemicals, 5700 Tacony St., Philadelph~a, 
PA 19135. 

PIEDMONT (Thud Wednesday-Howard Johnson's, Brentwood Exit of 1-85, 
High Point, NC). BARRY YORK, Reliance Universal, Inc., P.O. Box 2124, High 
Point, NC 27261. 

PITTSBURGH (First Monday-Montemurro's. Sharpsburg, PA). RICHARD G. 
MARCI, Royston Laboratories, 128 First St., Pittsburgh, PA 15238. 

ROCKY MOUNTAIN (Monday following first Wednesday-Bernard's Ar- 
vada, CO). JEFFREY B. JOHNSON, Sashco, Inc., 1395 S. Acoma, Denver, CO 80223. 

ST. LOUIS (Third Tuesday-Salad Bowl). ROBERT L. WAGNON. Mozel Chemi- 
cal Products Co., 4003 Park Ave., St. Louis, MO 631 10. 

SOUTHERN (Gulf Coast Section-Third Thursday; Central Florida Section- 
Third Thursday after first Monday; Atlanta Section-Third Thursday; Memphis 
Section bi-monthly on Second Tuesday; Miami Section-Tuesday prior to Central 
Florida Section-R. SCOTT MCKENZIE, Southern Coatings & Chemicals, P.O. Box 
2688, Sumter, SC 29150. 

TORONTO (Second Monday--Cambridge Motor Hotel). LARRY HAM, Stochem 
Inc., 5200 Dixie Rd., Suite 201, Mississauga, Ont., Canada LAW IE4. 

WESTERN NEW YORK (Third Tuesday-meeting sites vary). MARKO K. 
MARKOFF, 182 Fmingdale Rd., Cheektowaga, NY 14225. 

(Mar. ~ ~ ~ ~ N V ~ . : S T ~ G A T I V E T E C H N ~ Q U E  
USING  PAIN.^"--Speaker from Federal BI 
reau of Investigation. 

(Apr .  I 6)-"HRAI.TH A s ~ t r r ~  o 
l s o ~ ~ ~ ~ ~ . r ~ s " - P a u l  Ziegler, Moba 
Chemical Corp. 

New York 

( F e b .  2 6 ) - J o 1 ~ . r  M E ~ I I N C  W I T  

NYPCA. "LII;ISI.I\.I.IVE U P I M T ~ . "  
(Mar. IO) -"HAKI)~N~KS POK EPOX 

Co~. s~~c ; s" - john  Sinclair, Pacific Ancht 
Chemical. 

( A p r .  7)-"Ul ' l )~Tl~ O N  POWLIE 
C ~ ~ . t ' ~ ~ c i s ' ' - S i d  Harris. Consultant. 

(May ~?) -PAs~-PuI : s~~)~ :N I.S' NIGH. 
PAVAC AWAKI)S P K I ; S ~ ~ N - ~ A ~ I O N .  

Northwestern 

(Feh. 3 ~ " F O ~ ~ L l l . i \ . l . l ~ ( ;  WI'III ASS(X: 
A ~ ~ I V I T I I I ( ~ K ~ N ~ . K S " - P P U I  Makar. Nuodf 
Huls. 

(Mar. 3 b A n n u a l  Sylnposium. 

Pacific Northwest 
Portland, Seattle, and 
Vancouver Sections 

(Jan. ?~-?~)-"EI.I:I:c..IIvI. FII:I.U.\IIO 
01: INI)LISI .KIAI .  COKI-IN~;s"-Camcy L 
kens, Commercial Filter$. 

(Mar, I ~ - I ~ ) - " N I : w  DI.VI I . ( J I ~ M I . V Y S I  

H I ~ ~ I I  SOI.II)S Co iv~~~( i s " -R~chnrd  Joh~ 
son. Cargill. Inc. 

(Apr .  14- l 0 ) - "VINYI .  KIII:OI.OC; 
Mol)lk~l;l) S Y S ~ I I : M S " - K ~ C ~  Caudwel 
Rcichhold Chemicals. Inc. 

( M a y  19-21  )-"AI)VAN.I  A( ; I :S  o 
PKI:IIISIBI:KSI:I) P ~ I . Y I : . I . I I Y I . I : N I .  A N I I  WAYE 
I N  HI(;II PI:UI.OI<MAN(.I.. ~ o I \ . I I x ( ~ \ " - E ~ ~  
Cohcn. Daniel Products Co.  

Philadelphia 

(Jan. ?I)-JOINT M I . I : ~ I N ( ~  W I . I I I  PPCP 
"NIW T A X  R I : I ~ K M  L~ws"-Spcilkt 
from Internal Kcvcnuc Scrvicc. 

(Fch. ~?)-FI;~)~:KA'~~ON NI(;IYI.  "Nc 
~NSI(;II.I. IN.10 C I I I . M I S I U Y  0 1  ~ 1 1 . 1 ~ ~ 0 ~ 1 .  F 0  

.I.III: COA.I.IN(;S I~~~l i s - r~<~"-Spe ; l lCr  fro1 
Byk-Chcmie U.S.A. 

(Mar, ~?)-~l)l~c'A'roKs' NI(;II.I:. "Eb 

I ' ~x~YM~;N.~ :O~ ' I~~K~: I IN~ I~~ .S  IN  I I I I .~OI\I  ISC 

I~~~us-~-uv"-Spcakcr\  to be ;~nnounccd. 

Piedmont 

(Jan.  21 ) - " A I ~ I ~ I . I ~  A . I ION (11 J1.w 
A M I N I ?  COA'I-IN(;S I N  .TITI. I N I ) I I S I - U Y " -  
W.C. Crawford, Tcxaco Chcmicnl Co 

(Mar, I8  ~ F I : I ) I : R I \ . ~ I O N  NI~;II.I:. 
(Apr. I5)-"ChKl:1:1< ENIIAN(.I.MI.NI."- 

Richard Fayssoux. Jr.. Ea\trnan Chcmic; 
Producrs, Inc. 

(M~~~~~) -"CUKKI:N.~~ISI ' I .KSION M11.1 
IN(; Ml i~~~o~)" -Arn i i~ i  S % ; I I ~ I I I I ~ .  Prcma 
Mill Corp. 

(Junc 17)-"AN ~ N ~ ~ K O ~ ) ~ I ~ " Y ~ O N  T O  A1 
PI ;AKANCI~ ANAI.YSIS"-Richard W. Ha 
old. Hunter Associates Lahorntory, Inc. 
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Howard Jerome, a Past-President of the 
Federation, has been named President of 
he newly-formed Mozel Equipment Co., 
St. Louis, MO. 

Mr. Jerome retired from Spatz Paint, 
h., St. Louis, on June 30, 1986, follow- 
ing a coatings industry career which began 
m 1947. Prior to Spatz, he had been associ- 
ated with E. & F. King Co., Celanese 
Corp., Tennessee Products & Chemicals, 
Waterlac Co., and Morris Paint Co. 

He was President of the Federation in 
1981-82. Mr. Jerome is currently Treasurer 
of the St. Louis Society and an Honorary 
Member of the New England Society. 

The White House announced that 
Howard A. Schneiderman, Senior Vice- 
President, Research and Development, and 
Chief Scientist, Monsanto Co., St. Louis. 
MO, has been nominated by the President 
to be a member of the National Science 
Board. 

The Board is the policy-making body of 
he National Science Foundation. The 
Foundation sponsors govcrnment research 
inall areas of science and advises the Prcsi- 
dent. 

Dr. Schneiderman's nomination is sub- ' ,id to Senate confirmation. 

George J. Dippold has been elected Ex- 
sutive Vice-President and Chief Operat- 
mg Officer for Industrial Minerals and 
Chemicals, Whittaker, Clark & Daniels. 
Inc.. S. Plainfield, NJ. 

Mr. Dippold joined WCD Inc., in 1949 
ma laboratory capacity. He attended the 
New Jersey College of Engineering and is a 
wteran of the U.S. Navy Medical Corps in 
World War 11. He is active in various asso- 
ciations and is a Past-President of the New 
York Society. 

In other moves at Whittaker, Clark & 
Daniels, William S. Hopson was appoint- 
cd Vice-President-Sales and Roger P. 
Blacker was named Eastern Regional 
Sales Manager. Mr. Hopson is a member 
of the Chicago Society and Mr. Blacker is 
amember of the New York Society. 

William C. Spangenburg, a Past-Presi- 
dent of the Pittsburgh Socicty for Coatings 
Technology, has been elected Chairman of 
ASTM Committee C-21 on Ceramic 
Whitewares and Related Products. He is 
Division Vice-President of Halox Pig- 
nents. Hammond Lead Products, Pitts- 
furph. PA. 

H. Jerome H.A. Schneiderman 

Frank J. Borrelle, Executive Vice- 
President of the Federation; Lloyd V. 
Lomas, L.V. Lomas Chemical Co. Ltd., 
Mississauga, Ont. ,  Canada; Jack G. 
Wade, BASF Inmont Canada Inc.; and 
Robert C. Tibbetts, Tibbetts Paints Ltd., 
Trenton, N.S., Canada, were honored as 
1986 Industry Statesmen at the Canadian 
Paint and Coatings Association's 74th 
Annual Convention awards luncheon in 
Quebec City. 

Mr. Lomas is a member of the Toronto 
Society and Mr. Tibbetts is a member of 
the Montreal Society. Mr. Borrelle is an 
Honorary Member of the Houston Society. 

Northern Coatings & Chemical Co., 
Menominee, MI, has promoted Lawrence 
Melgary to Vice-President, Sales and Op- 
erations, and Mark La Valley to Vice- 
President, Manufacturing. 

In addition, Nick Osting has joined 
Northern Coatings & Chemical Co. as 
Technical Director with responsibilities for 
the general and specialty industrial coat- 
ings research and development. 

Mr. Melgary is a member of the Detroit 
Society and Mr. Osting is a member of the 
Chicago Society. 

Robert A. Miller has been named Presi- 
dent of Day Mixing Co., Cincinnati, OH. 
Mr. Miller had been Vice-President of 
Marketing for the firm. 

The A.E. Staley Mfg. Co., Decatur, IL, 
has named David W. Martyn Manager of 
Process Development in the Research and 
Development Dept. of its Horizon Chemi- 
cal division. Mr. Martyn is responsible for 
process scale-up as well as mini-plant, 
pilot, and market development plant 
operations. 

F. Borrelle P.D. Berger 

Paul D. Berger has been appointed Sur- 
factants Research Director for the Organics 
Div. of Witco Corp., New York, NY. Mr. 
Berger is based at Witco's Houston, TX, 
laboratories and assumes responsibilities 
for research related to all surfactants of the 
division. He is a member of the Houston 
Society. 

Robert L. Crespo has been appointed 
Assistant Treasurer of Witco Corp. Mr. 
Crespo joined Witco in 1962 and has held a 
series of financial positions with the com- 
pany. He is based at Witco's administrative 
center in Woodcliff. NJ. 

Randi Levine has been appointed Sales 
Representative for the West Coast region 
by the Pigments Div. of Degussa Corp., 
Teterboro, NJ. 

Taki Anagnostou has been appointed 
Professor and Program Coordinator of 
Polymers and Coatings at Eastern Michi- 
gan University, Ypsilanti, MI. He re- 
places Dr. John Graham who will direct 
the new EMU Coatings Research Institute. 

Dr. Anagnostou received his Ph.D. De- 
gree from North Dakota State University 
under the guidance of the late Dr. A.E. 
Rbeineck. He has more than 25 years ex- 
perience in the coatings industry, most re- 
cently as Vice-President of Quality Assur- 
ance with Akzo Coatings of America. 

In 1969, he was appointed Adjunct Pro- 
fessor at the University of Detroit, at which 
time he established the coatings program. 
He continued to teach these courses as part 
of the evening curriculum until recently, 
when he resigned to join the Eastern Michi- 
gan program. 

A member of the Detroit Society, Dr. 
Anagnostou currently serves on the Edito- 
rial Review Board of the JOURNAL OF 

COATINGS TECHNOLOGY. 

' Vd. 59, No. 744, January 1987 i 



Milton A. Glaser Receives 'Pregel Award' 
From New York Academy of Sciences 

The New York Academy of Sciences 
has honored Milton A. Glaser, Vice- 
President, Research and Development 
Emeritus, Midland Div., Dexter Corp., 
Waukegan, IL, with the Boris Pregel 
Award for Applied Science and Tech- 
nology at the Academy's 169th annual 
meeting in New York City. 

Mr. Glaser, a Past-President of the 
Federation and the Paint Research Insti- 
tute, was cited by the Academy for "his 
major contributions in developing inno- 
vative coatings for metals and other 
substrates with newlv-available chemi- 
cals and polymers." 

The developments for 
which Mr. Glaser was hon- 
ored include: the first high- 
temperature-resistant coat- 
ings based on silicone 
polymers, the first highly 
weatherable silicone copo- 
lymer enamels applied to 
exterior building surfaces, 
highly durable spar varnish- 
es for exterior use; a variety 

Active in both academic research in- 
stitutions and commercial manufactur- 
ing facilities, Mr. Glaser is well-known 
for the "Glaser Innovation Index" 
which evaluates the chances for success 
of industrial projects both before they 
are researched and developed and dur- 
ing subsequent stages of the project 
through to manufacture and marketing. 

He has been honored with the Out- 
standing Service Award from the Chica- 
go Society, the Federation's George 
Baugh Heckel Award, and the Distin- 
guished Service Award from the Chica- 

of alkyd, phenolic, and poly- 
urethane polymers and copolymers; and 
flexible, taste-free, chemical-resistant 
coatings for metal cans and closures 
which meet the stringent Food and Drug 
Administration's standards for use with 
food and beverages. 

Mr. Glaser joined Dexter-Midland as 
Technical Director and served as Vice- 
President of Research and Development 
for 29 years until his retirement in 
1978. The company honored Mr. Glaser 
in 1981 by dedicating its new research 
facilities as the Milton A. Glaser Re- 

\ search Laboratories. 

go Technical Society's 
Council. He also presented 
the Mattiello Lecture on 
"Innovation in Organic 
Coatings" at the 1974 
FSCT Annual Meeting. 

A member of fifteen sci- 
entific organizations, in- 
cluding the Federation, 
ACS, and ASTM, Mr. 
Glaser is the author of more 
than 40 publications and 

several U.S. and foreign patents and 
serves as a consultant specializing in 
research management for many com- 
panies in the coatings industry. He cur- 
rently is a member of the Federation's 
Planning Committee. 

Mr. Glaser holds a BS Degree in 
Chemical Engineering from Tufts Uni- 
versity, and has done graduate work at 
both the University of Chicago and 
Northwestern University. He also is a 
registered professional engineer in the 
state of Illinois. 

The O'Brien Corp., S. San Francisco, Ball Chemical, Glenshaw, PA, has an- 
CA, named Russel D. Robison, Jr., Vice- nounced that Gary Renfro, of Fairway 
President, Operations, in South Bend, IN, Corp., Houston, TX, has been named 
and John Morley, National Professional Sales Agent for the Southwest, which in- 
Finishes Manager. cludes the states of Texas, Louisiana, and 

Mr. Robison has been with the O'Brien Oklahoma. 
Corn. for 15 vears and also will occuov the . , 
post of Senior Administrative Manager. He 
has experience in technical, quality, and Georgia Kaolin Co., Combustion Engi- 
operations positions. neering Inc., Un~on ,  NJ, has named 

iqr. Morley joined the company in 1976 William L. Hartley Executive Vice-Presi- 
and is former Manager of a Fuller-O'Brien dent. Previously, Mr. Hartley was Vice- 

oaint store. In his new oosition. he is re- President-Operations, Lands, and 
sponsible for overseeing product develop- 

,, ment and marketing of the professional fin- 
ishes line. 

David J. Phillips has been appointed 
President of Alcolac, Inc., Baltimore, MD. 
Prior to joining Alcolac, Mr. Phillips was 
General Manager of the Houdry Div. of Air 
Products. 

Exploration. 

The CEM Corp., Indian Trail, NC, has 
appointed Lee B. Gilman Marketing Man- 
ager. Dr. Gilman is responsible for devel- 
oping and implementing marketing strate- 
gy, coordinating advertising and promotion, 
and managing technical support for CEM 
instrumentation. 

Mary Lu Hickey has been named Mid- 
western Regional Sales Manager, Coatings 
and Additives, by Hercules Incorporated. 
Wilmington, DE. Ms. Hickey has held 
several sales positions since joining Hercu- 
les in 1976. She will be headquartered in 
Napewille, IL. 

Hercules Incorporated has appointed 
David A. Needham Vice-President of 
Marketing Services and Director of Mar- 
keting Resins. In this capacity, he will k 
responsible for sales and marketing of 
organic resins, for optimizing the profita- 
bility of U.S. resins sales, and assisting in 
the development of worldwide marketing 
plans. 

The Clay Division of J.M. Huber Co.. 
Macon, GA, has appointed Jacob "Jaken 
Ferro to the position of General Oper- 
ations Manager. He will oversee all oper- 
ations, including quality control, produc- 
tion, computer systems, purchasing, and 
safety at the division's five plants. 

In addition, the firm has promoted John 
S. Whatley to Senior Section Leader (Pilot 
Plant). Mr. Whatley joined the J.M. Huber 
Corp. in 1968, and has served as a Project 
Engineer, Maintenance Engineer, Assistant 
General Superintendent, and Pilot Plant 
Manager. 

Alan Schoeder has been appointed 
Aerospace Account Manager by DeSoto. 
Inc., Des Plaines. IL. Mr. Schoeder willbe 
responsible for all new aerospace coatings 
sales in Arizona and the San Dicgo. CA. 
area. 

CLASSIFIED 
ADVERTISING ~ i 

CHIEF CHEMIST 
Long established artist color manufacturer 
needs experienced paint chemist to take 
charge of all phases of production, formu- 
lation, Q.C., and product development. 
Must prefer working in small company 
Excellent opportunity for long tcrm. RICH 
ART COLOR CO., Box 200, Lodi. NI 
07644. Phone: (201) 777-8844. 

Aggressive, well established Pacific North. 
west regional manufacturer seeking bench 
chemist with experience in latex and sol- 
vent type trade sales systems. Three to ten 
years experience desired in laboratory for. 
mulating, manufacturing, and testing new 
and existing products. Your ability to woh 
with computers for color work as well a! 
MSDS, costing, formulating, etc., will bc 
particularly desirable. Send resume and 
salary requirements to P.O. Box 4931. 
Vancouver, WA 98662. 
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1987 Water-Borne and Higher-Solids Symposium 
Slated for Feb. 25-27, in New Orleans, LA 

The Water-Borne and Higher-Solids 
Ccatings Symposium, cosponsored by the 
Southem Society for Coatings Technology 
ad the Department of Polymer Science at 
University of Southern Mississippi, will be 
held in New Orleans, LA, from February 
25-27, 1987. The symposium will focus on 
Ux chemistry, formulations, and new de- 
.wlopments in water-borne and higher- 
mlids coatings. 
. The symposium program includes the 
 following: 

WEDNESDAY, FEB. 25 
"Overview of Particle Size Distribution 

Characterization Methodsv-T. Provder, 
The Glidden Company 

"Thermal Cure of (Meth)acrylate Func- 
tional Coatingsw-B.K. Christmas, R.R. 
Kemmerer and F.K. Willard, Interez, Inc. 

"Characterization of Solutions and 
Aqueous Dispersions of EpoxylAmido- 
mine Resins"4.B.A. Qaderi, M.C. Pa- 
plta Peck, and D.R. Bauer, Ford Motor 
Co. 

1 "Organic Compatible Silicone Pressure 
Sensitive Emulsion Adhesives"-D.F. 
Mmill, General Electric Co. 

"Effect of Oligomer Structural Varia- 
Wa on the Physical Properties of UV- 
Cured CoatingsM-J.M. Zimmerman, 
G.K. Noren, and J.J. Krajewski, DeSoto, 
lac. 

"New Electron Beam Process Takes 
Advantage of 100% Solids Chemistryw- 
I. Weisman and T. Tripp, Energy Sciences 

"Rust Conversion Coatingsw-P.J. 
iDalauriers, Pennzoil Products Co. 

"Evaluation of Coalescents for Industri- 
dLatexes"-D.H. Guthrie, Dow Chemi- 
al USA 

"Predicting Cosolvent Efficiency for 
!Coalescing Latex Filmsu-L.S. Smith, 
1 Rahm and Haas 
I "Waterborne Epoxy Based Resins for 
Coating Application Over Marginally 
T d  SurfacesM-J. Fanslow, A. Heit- 

: hmp, and R. Schmidt, Cargill Research 
/ Mtor i e s  

"Morphology of Films Dried from La- 
Wes Containing Water-Soluble Polymers: 
Dynamic Mechanical Properties"-K.M. 
O'Connor and E.B. Orler, S.C. Johnson & 
h, lnc. 

"Water-Borne Coating Systems for 
Mdal Beverage Container Ends"-P.J. 
Rlackdhany, Dexter Corp. 

THURSDAY, FEB. 26 
"Crosslink Density of High Solids Ther- 

moset CoatingsM-L.W. Hill and K. Koz- 
lowski, Monsanto Polymer Products Co. 

"Film Properties of Higher-Solids Poly- 
esterlMelamine Enamels Made from 
Monodisperse 0ligoesters"-F.N. Jones 
and D.D-L Lu, North Dakota State Univer- 
sity 

"New Solvents for High Solids Coat- 
ings"-C.W. Glancy, Union Carbide 
Corp. 

"Supercritical Fluid Processing of Poly- 
mers Used in High Solids Paint and Coat- 
ings"-K.M. Scholsky, S.C. Johnson and 
Son, Inc. 

"High Solids Polyesters and Reactive 
Diluents for Lower VOC Industrial Coat- 
ings"-J.D. Downs, A.E. Staley Manu- 
facturing Company 

"Flow Behavior in High Solids Coat- 
ings"-<. Schoff, PPG Industries 

"Development and Characterization of 
High Solids Magnetic Dispersions and 
Coatings"-J.W. Gooch, Georgia Tech 
Research Institute 

"Determination of Cure Conditions for 
High Solids Alkyd and Polyester Coatings 
by Dynamic Mechanical Analysis 
(DMA)"-K.K. Beckman, C.D. Green, 
J.G. Lamberton, B.K. Winters, and L.D. 
White, Reichhold Chemicals, Inc. 

"Application of Zirconium Compounds 
in Surface Coatingsn-P.J. Moles, Mag- 
nesium Elektron Ltd. 

"Stabilization of Maintenance Coat- 
ings"-A. Mar and P. Schirmann, CIBA- 
GEIGY Corp. 

"Isoparaffins Impart Beneficial Proper- 
ties to Coatings Through Low Surface Ten- 
sion"-R.E. Moran and J.T. DiPiazza, 
Exxon 

"Rheological Measurements as a Guide 
to Additive PerformanceM-M.J. Schnall, 
Troy Chemical Corp. 

"Organoclay Rheological Additives for 
Latex Paint"-S.C. Tso and G. Beall, 
United Catalysts Inc. 

FRIDAY, FEB. 27 
"Recent Developments in Urethane 

Chemistry and Technology "-K.C. 
Frisch, University of Detroit 

"Solution Kinetics of the Water-To- 
luene Diisocyanate Reactionu-D. Ihms 

and J. Stoffer, University of Missouri- 
Rolla, and D.F. Schneider and C. 
McClain, Carboline Co. 

"Innovative Room Temperature Ther- 
mosetting Water-Borne Urethane Polymer 
Systems"-A. Tyskwicz and J. Tsirova- 
siles, Sanncor Industries, Inc. 

"Low Temperature Blocked Isocyan- 
a tes"4.F.  Thames, University of South- 
ern Mississippi 

"Catalysis in Aliphatic Isocyanate-Al- 
cohol Reactions7'-E.P. Squiller and J.W. 
Rosthauser, Mobay Corp. 

"Effect of Resin Formulation on the 
Performance Properties of High Solids 
Polyurethane Business Machine Coat- 
ings"-M. Brauer and C.N. Blomquist 

"Acrylic-Urethane Coatings"-G.G. 
Parekh, American Cyanamid Co. 

For further information, contact Dr. 
Gordon L. Nelson, Box 10076, South'ern 
Station, Department of Polymer Science, 
University of Southern Mississippi, 
Hattiesburg, MS 39406 

Daniel Products Offers 
Pigment Dispersions Primer 

Daniel Products Co., founded by Freder- 
ick K. Daniel, has assembled a collection 
of papers including theoretical and practi- 
cal applications of Mr. Daniel's Flow Point 
method, as well as his pioneering work on 
rheological, colloidal, physical, engineer- 
ing, and economical aspects of the manu- 
facture of liquid coatings and inks. 

The collection of papers has been bound 
into a single volume entitled Pigment Dis- 
persion, A Primer for Paint and Ink Manu- 
facture and is available to institutions of 
higher education offering courses in coat- 
ings technology. 

Mr. Daniels, a member of the New York 
Society, has made important contributions 
to the theories and practices of pigment 
dispersion. His earliest and best-known de- 
velopment is the Flow Point method for 
determining the optimum mill base compo- 
sition for ball and pebble mills. 

Universities desiring a copy of this refer- 
ence work should contact Daniel Products 
Co., 400 Claremont Ave., Jersey City, NJ 
07304. 
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"Risky Business-Technology of Our Times" 
Is Theme of Symco '87 Coatings Symposium 

The Chicago Society for Coatings Tech- 
nology and the Chicago Paint and Coatings 
Association will co-sponsor the 16th 
Symco Coatings Symposium, April 7-8, at 
Knickers Restaurant, Des Plaines, IL. 

The symposium, designed primarily for 
&search, technical sewice, and quality 
control personnel, will be broadly divided 
into two areas, Trade Sales on April 7, and 
Industrial Coatings on April 8. Each pro- 
gram will focus on technical subjects, but 
will include presentations touching on the 
impact of economic and environmental 
concerns on the coatings industry. 

On April 7, Glen Sechen of the Illinois 
State's Attorney office will be the keynote 
speaker. Mr. Sechen heads the Environ- 
mental Litigation Group and will address 
the subiect of product liability. 

Other topics include: extender pigments 
for high-solids coatings, polyethylenes and 
waxes in high performance coatings, aque- 
ous polyurethane dispersions, and pmper- 
ties of coupling agents. 

Symco '87 will continue the traditional 
"Meet the Speakers" program, with atten- 
dees having a chance to talk to the present- 
ers informally after the days' program- 
ming. 

Bill Gleason, sportswriter for the Chica- 
go Sun-Times, will give an informal pres- 
entation on April 8. 

For further details, contact Bill Fotis, 
The Enterprise Cos., 1191 S. Wheeling 
Rd., Wheeling, IL 60090. 

Kent State Univ. Schedules 
'87 Coatings Short Courses 

Kent State University will present three 
short courses next spring designed for 
polymer and coatings specialists on cure, 
adhesion, and dispersion of coatings and 
polymers. The programs are sponsored by 
the Rheology and Coatings Division of the 
Chemistry Dept. 

The courses are scheduled as follows: 
"ThermallMechanical Properties and Cure 
Characterization of Coatings and Poly- 
mers"-April 27-May 1; "Adhesion Prin- 
ciples and Practice for Coatings-and Poly- 
mer Scientists"-May 11-15; and 
"Dispersion of Pigments and Resins in 
Fluid Mediaw-June 1-5. 

For more information on these courses, 
contact C XI J. Knauss, Kent State Univer- 
sity, Chemistry Dept., Kent, OH 44242. 

~ r a d e  sales topics to be hiscussed in- 
clude: color sampling, organic pigment ISCC "Appearance" Conference, Feb. 8-1 1 
technology, surfactants and surface phe- to Honor Richard S. Hunter 
nomena,-kncapsulated fungicide, and en- 
hanced performance of low cost latex 
paints. 

Ada Nielson, an independent Marketing 
Consultant who has a long-time association 
with the Chicago coatings community, will 
open April 8's schedule with a presentation 
on future trends in sales and marketing of 
industrial coatings. 

The Inter-Society Color Council will 
sponsor a conference on "Appearance," 
February 8-11, 1987, at Colonial Wil- 
liamsburg, VA. The program will feature 
two and one-half days of invited and con- 
tributed papers presenting a balanced cov- 
erage of appearance evaluation principles 
and specific applications. 

Powder 81 Bulk Solids Conference Slated for May 11-14 

The 1987 Powder & Bulk Solids Confer- 
ence1Exhibition will take place at the 
O'Hare Exposition Center, Rosemont, IL, 
May 11-14. Exhibitors from France, 
Japan, the United Kingdom, and West Ger- 
many are among the more than 250 com- 
panies that have resewed exhibit space. 

The conference/exhibition is the only 
major event in North America devoted ex- 

Adhesion Society 
Announces Final Program 

The Adhesion Society has announced 
the final program for its loth Annual Meet- 
ing to be held in Williamsburg, VA, Feb- 
ruary 22-27, 1987. The International 
Meeting of the Adhesion Society will 
feature papers and posters from many of 
the world's leading adhesion scientists and 
technologists. 

In addition to the technical session, the 
Society's popular short course, "Adhe- 
sion-Fundamentals and Practices" will 
be presented on February 21-22. 

For more information, contact Prof. 
Lawrence T. Drzal, Composite Materials 
& Structures Center, Michigan State Univ., 
East Lansing, MI 48824- 1226. 

elusively to the handling and processing of 
materials in powder and bulk solid form. 

The conference will cover solids han- 
dling, powder properties, behavior and 
characterization, processing, processing 
control and automation, as well as several 
new topics on the management aspects of 
the technology. 

For information about the conference 
and exhibition, write to Show Manager, 
Powder & Bulk Solids ConferencelExhibi- 
tion, Cahners Exposition Group, 1350 E. 
Touhy Ave., P.O. Box 5060, Des Plaines, 
IL 60017-5060. 

The conference will honor Richard S. 
Hunter for his extensive contributions to 
appearance science and focus on the geo- 
metric aspects of appearance, relating hu- 
man response to the directional and spatial 
distributions of light intensity. Subjects to 
be covered include: gloss, appearance mea- 
surement techniques, metallics, pearles- 
cence, and translucency. 

The meeting program consists of four 
invited papers intended to review major 
principles or to highlight important re- 
search areas and 11 contributed papers pri- 
marily concerned with current research 
programs and applications. Invited speak- 
ers and their topics are: 

"Geometric Attributes of Appear- 
ance"-C.S. McCamy, Kollmorgen. 

"Gloss Psychophysics"-W. Cze- 
pluch, Bundesanstalt fiir Materialprufung. 

"Take a Moment to Specify Appearance 
Measurements3'-V.H. Venable, Hunter 
Lab. 

"Gonio-reflectometry "-W. Erb, Phy- 
sikalish Technische Bundesanstalt. 

For more information, write to the Gen- 
eral Chairman, Dr. D.H. Alman, DuPont 
Co., P.O. Box 2802, Troy, MI 48007. 

Emulsion Course at Lehigh Univ., June 1-5 

The course "Advances in Emulsion 
Polymerization and Latex Technology" 
will be offered at Lehigh University, June 
1-5, 1987. The 18th annual one-week short 
course is designed for engineers, chemists, 
scientists, and managers who are actively 
involved in emulsion work and those who 
wish to develop expertise in the area. 

The course is an in-depth study of the 
synthesis and properties of high polymer 
latexes. The subjects will include a balance 

of theory and applications as well as a 
balance between chemical and physical 
problems. Lectures will be given by lead- 
ing academic and industrial workers. 

The course fee is $650 for the entire 
week or $170 per day for any part. 

For further information, contact Dr. Mo- 
hamed S. El-Aasser, Dept. of Chemical 
Engineering, Sinclair Lab #7, Lehigh 
Univ., Bethlehem, PA 18015. 
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literature 

Vacuum Dissolver 
A new laboratory dual shaft vacuum dis- 

solver is the subject of recently released 
literature. The new model is designed for 
processing two to five gallons of viscous 
material and reportedly provides 2 hp on 
the high speed shaft and 1 hp on the low 
speed shaft. For more information on Mod- 
el 21-14, write Morehouse Industries, Inc., 
P.O. Box 3620, 1600 W. Commonwealth 
Ave., Fullerton, CA 92632. 

Cavity Pumps 
Cavity pumps with an open throat suc- 

t~on housing for flow of viscous materials 
into the pumping element are described in 
literature. The pumps are designed with an 
auger feed that moves material from the 
open throat to the pumping elements. Also, 
they reportedly have an output capacity 
from 0-1400 gpm and pressure capabilities 
up to 1W0 psi. For more information on 
the Nernoa NES and NESP pumps, contact 
Netzsch Inc., 119 Pickering Way, Exton, 
PA 19341-1393. 

Tank Manhole Gaskets 
Dura-seal tank manhole gaskets are the 

subject of a recently released product bulle- 
un. The gaskets are designed to stop tank 
leaking when used to seal cover manholes 
on tote tanks, liqua-bins, and other types of 
bulk liquid portable shipping tanks. For 
more information, write Wellco Industries, 
Tank Parts Div., P.O. Box 381, Summit, 
IL60501. 

Safety Program 
A brochure describes a revised safety 

training program designed to teach basic 
safety skills. The new program includes 
eight how-to videotapes, rewritten self-study 
workbooks, administrator's and leader's 
guides, and promotional materials to build 
and maintain awareness. For a copy of the 
Safety Training Observation Program bro- 
chure, contact DuPont Co., Safety Services, 
Barley Mill. P19-1210, Wilmington, DE 
19898. 

kr Finish Corrosion 
For information on newly developed 

utomotive paint formulations designed to 
end off corrosion, contact Akzo Coatings 
\merica Inc.. 650 Stephenson Highway, 
[my. MI 48083. 
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Colorants 
Three new colorants have been intro- 

duced in recently released literature. TWO 
of the dispersions are designed for tinting 
solvent or water-thinned air dry coatings 
that do not require good exterior lightfast- 
ness. The other dispersant reportedly is 
compatible with most solvent-thinned coat- 
ings. Additional technical information is 
available from Daniel Products Co., 400 
Claremont Ave., Jersey City, NJ 07304. 

Lithographic Chemical Systems 
A new brochure highlights a company's 

capabilities for the development and manu- 
facture of advanced lithographic chemical 
systems for IC fabrication-from research 
and development through testing and pro- 
duction. Also described are state-of-the-art 
capabilities for production, quality control, 
and special packaging for all products. For 
a copy of the brochure, contact the Micro- 
electronics Group, Dynamit Nobel Chemi- 
cals, 2570 Pearl Buck Rd., Bristol, PA 
19007. 

Spectrocolorimeter 
A spectrocolorimeter available with either 

an IBM personal computer or the Epson 
Equity I has been introduced in literature. 
The menu-driven software is designed to 
meet requirements in a variety of indus- 
tries. The spectrocolorimeter reportedly 
provides color measurement data at a lower 
cost and is designed for routine quality 
control procedures. More information on 
the Colofluest spectrocolorimeter is avail- 
able from HunterLab, 11495 Sunset Hills 
Rd., Reston, VA 22090. 

Raw Material Use 
Use of a raw material for the synthesis of 

light-stable and weather-resistant polyure- 
thanes in both new and traditional applica- 
tions is the focus of newly published infor- 
mation. The chemical has a variety of 
applications ranging from coating systems 
for automobiles to solid rocket fuel binders. 
For more information on isophorone diiso- 
cyanate, contact Nuodex Inc., A Hiils Com- 
pany, Box 365, Piscataway, NJ 08854. 

Solution to December "CrossLinks" 
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Powder Coatings Video 
A 10-minute video, designed to provide 

an introduction to powder coatings, is now 
available. The video covers: types and 
properties of powder coatings; application 
equipment; and the powder coating pro- 
cess. The video presentation is available in 
one-half inch VHS or BETA and three- 
fourths U-matic formats. To obtain a copy 
of "Powder Coatings: High Quality Coat- 
ings," send $90 for the first tape and $45 
for all subsequent tapes along with a letter 
indicating tape format and number of tapes 
to Greg Bocchi, Executive Director, Pow- 
der Coating Institute, 1800 Diagonal Rd., 
Suite 600, Alexandria, VA 22314. 

Filter Cartridge 
A six-page brochure describes the con- 

struction of fiber glass filter cartridges, 
lists the nine grades available, and com- 
pares them to micron-rated cartridges. The 
products are designed to improve filtration 
rate and throughput. For a free copy of 
"Manville High Performance Fiber Glass 
Filter Cartridges" (UT-19), write to 
Manville Service Center, 1601 23rd St., 
Denver, CO 8021 6. 

Zinc Oxide 
A 116-page illustrated manual covering 

how zinc oxide's properties can be exploit- 
ed in a spectrum of industrial applications 
has been published. The manual is written 
for specifiers, chemists, design engineers, 
researchers, and others interested in the 
performance of chemical compounds. Sin- 
gle copies of "Zinc Oxide: Properties and 
Applications" can be obtained free of 
charge by writing: ZnO Manual, Zinc Insti- 
tute Inc., 292 Madison Ave., New York, 
NY 10017. 

Solvent 
Newly published information focuses on 

a solvent that, according to recent test re- 
sults, provides VOC compliance for air-dry 
epoxy resin coatings. A VOC content of 
less than four pounds per gallon reportedly 
was achieved in epoxy resin systems which 
use either amine or polyamide curing 
agents and the solvent. The solvent is used 
in automotive, appliance, electronic, and 
household products plastics. More infor- 
mation on Chlorothene" SM solvent is 
available from the Dow Chemical Co., 
Chemicals & Metals Dept., 2020 Bldg., 
Midland, MI 48674. 

Polyurethane Laminating 
Adhesives 

R o  new polyurethane resins designed 
for use as laminating adhesives are de- 
scribed in recently released literature. 
These dispersions reportedly contain no 
surfactants, have small particle size, and 
are anionic so they can be blended with non 
ionic or anionic polymer systems to alter 
properties. For additional information or to 
request a sample of Helastic WC 6997 or 
WC 6998, contact Jim Goldsmith, Wil- 
mington Chemical Corp., P.O. Box 66, 
Pyles Lane, Wilmington, DE 19899. 

Eliminating Tube Piercing 
Problems 

Information is now available on a self- 
contained unit used for depositing pre- 
formed gradients. The unit is designed to 
allow the user to deposit or remove sam- 
ples within 0.004 inches of the gradient 
surface. For more information on the Auto 
Densi-Flow IIC, contact Loretta Scheel or 
Mary Greenway, HBI, Haake Buchler In- 
struments, Inc., 244 Saddle River Rd., 
Saddle Brook, NJ 07662. 

Vbenvou need a 
pigmeit extender, 
you need GENSTAR. 

CAMEL-WITE"&CAMEL-WITE SLURRXP" The industry CAMEL-CARBW quality extender that's economically 
standard. Exceptionally white, fine particle size, wet-ground priced. Produced from white Calcite. Provides uniform 
product produced from high-grade calcite limestone, low vehicle demand, good color, high brightness. 
CAMEL-TEXYineground general purpose grade of cal- CAMEL-CAL"&CAMEL-CAL SLURRY" New from Genstar. 
cium carbonate produced from extremely white Calcite. Ultra-fineground calcite limestone with extender efficiency 
Low vehicle demand, rapid dispersibility. and hiding power of precipitated calcium carbonate. 

GENSTAR 
Geostar Stone Products 
Hunt Valley: Md 21037 
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Pmpylene Carbonate 
Information is now available on the 

commercialized production of propylene 
catonate and the development and patent 
of a system for applying Arconate" Propy- 
lene Carbonate to isocyanate-based binders 
used in the manufacture of reconstituted 
wood products. For complete product data 
and a Material Safety Data Sheet, write to 
Marketing Communications Department, 
ARC0 Chemical Co., 1500 Market St., 
Philadelphia, PA 19102. 

Masonry Coatings 
A six-page report discussing indepen- 

dent performance tests of commercial ma- 
s o y  coating biocides is available. The 
 port documents the characteristics of 
Amical" industrial biocide and overviews a 
mnt survey and testing of 147 European, 
Japanese, and American paint biocides. 
For a free copy of the masonry coatings test 
repod, or information, contact Dr. Mitchell 
Friedman. Abbott Laboratories, North 
Chicago, IL 60064. 

Dispersion Mill 
A brochure illustrating and describing a 

patented, advanced closed system, con- 
(inuous process dispersion mill is avail- 
able. The brochure describes and diagrams 
he basic operation of the mill. Additional 
infomation and a copy of the brochure on 
tk Emco X-Entri Mill are available from 
fie Epworth Manufacturing Co., Inc., 
1400 Kalamazoo St., South Haven, MI 
49090. 

Fraction Collector 
L~terature has been sent out on a portable 

fraction collector that requires less than one 
square foot of space and weighs less than 
15 pounds. The unit has a battery powered 
back-up system which preserves the time 
&or drop count stored in memory during 
amove, or in the event of a power intermp- 
tion. For more information on the LC100, 
mnract Loretta Scheel or Mary Greenway 
at HBI ,  Haake Buchler Instruments, Inc., 
244 Saddle River Rd.. NJ 07662. 

Light Stabilizer for Lacquer 
A new UV absorber for the 2-hydroxy- 

knmphenone type is described in a new 
poduct bulletin. The product is designed 
for clear lacquers and glazes for interior 
and exterior applications on wood, metal, 
md plastic coatings. Technical data and 
samples are obtainable from Sandoz 
Huningue S.A., Avenue de Bale, BP 20, 
Fa330 HUNINGUE. 

Revolving Stator 
A revolving stator designed to reduce 

consumption by up to 60% is the subject of 
recently issued literature. The stator report- 
edly circulates the batch many times 
through the mixing head, reducing the pro- 
cess time. For more information on the 
Rotostat design, write to EM1 Inc., P.O. 
Box 912, Clinton, CT 06413. 

Handheld Measuring Units 
Literature introducing two new handheld 

measuring units is available. Designed uses 
include quality assurance, maintenance, 
and inspection of paint, platings, plastic, 
rubber, and enamel. Additional informa- 
tion on the Deltascopes MP and the Iso- 
scope" MP can be obtained from Fischer 
Technology, Inc., 750 Marshall Phelps 
Rd., Windsor, CT 06095. 

Colorant Dispenser 
Literature announcing a new industrial 

heavy duty colorant dispenser has been re- 
leased. This dispenser is available with 12 
or 16 canisters and can be used with other 
systems and industrial colorants on the 
market. Further details on the 1000 Series 
Rotary Manual Colorant Dispensers are 
available from Red Devil, Inc., 2400 
Vauxhall Rd., P.O. Box 194, Union, NJ 
07083- 1933. 

Primer Filling Void 
A zinc oxide-iron oxide primer designed 

to fill a steel structure maintenance void is 
the topic of a recently released news bureau 
report. The primer has been officially 
adopted by the Commonwealth of Virginia 
as its standard maintenance primer. For 
further information on the zinc oxide-iron 
oxide primers, contact Hugh Morrow, Zinc 
Institute, Inc., 292 Madison Ave., New 
York, NY 10017. 

Bulk Container Agitator 
An agitator designed specifically for 

bulk container applications is detailed in 
recently released literature. The units are 
self contained and premounted on a rigid 
bridge that spans the tank. Six models are 
offered for containers from 50 to 275 
gallons. For more information, write for 
Catalog 8300, EMI, Inc., PO Box 912, 
Clinton, CT 06413. 

Bulk Liquid Shipping Tanks 
Recently released literature describes 

bulk liquid portable shipping and inplant 
storage tanks. For complete literature, 
specifications, drawings, and price infor- 
mation, write to Itasco Industries, Inc., 
7738 W. 61st Place, Summit, IL 60501. 

TWEWE - ElmsEs 
m R W O T ~  

Blmo. 

hb 1. I think I have 
lumbago. 

2.1'm type Z 
negative. 

3.I'm on the 
grapefruit diet. 

4.1 gave six 
months ago. 

5. I just got back 
from Monaco. 

6.The lines are 
thirteen blocks 
long. 

7.My mother won't 
let me. 

8.1 didn't sign up. 
9.1'm going out 

of town. 
10.Asthma runs in 

my family. 
1 1. I forgot to eat 

this morning. 

v 

Each one's a doozy, 
but we're hoping you 
won't use any of them. 
Give blood through the 

American Red Cross. 
Please, don't chicken out. 

UGCWPS Don? SmE uva 
BUKlD DOP. 

American + 
Red Cross 
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letters to the Editor 

Quality and Cost-Effectiveness 
of Titanium Dioxide Elaborated 

To T H ~  EDITOR: 
I compliment Mr. Fred B. Stieg on his 

excellent article, "Hiding Power and the 
Cost-Effectiveness of Titanium Dioxide" 
published in the August JCT (58, No. 739, 
61, 1986). 
Jn his comparison of two alkyd enamels 

(Table 1 in his article), Mr. Stieg shows that, 
although an enamel may contain more titan- 
ium dioxide pigment, it can be cheaper per 
gallon and still offer the same hiding power. 
The cost reduction is due to the use of more 
solvent; the resin content in the vehicle is 
reduced fmm45.8% to 36.3%. This not only 
results in a considerably increased VOC but 
also in a 17% reduction of the thickness of 
the dry coat of paint. In many instances, this 
reduction of the film thickness may be con- 
sidered too much of a sacrifice, resulting in 
loss of build and loss of service-life. 

For a given grade of treated titanium diox- 
ide pigment (density = 4.0, relative cost of 
23/L), the determination of its scattering 
power at various levels of pigment volume 
concentration (PVC) offers the data needed 
for the conshuction of the graphs in Figures 
1 and 2.' 

Using this pigment in enamels, based on a 
long oil alkyd resin (density = 1.05, relative 
cost 71L) dissolvedin mineral spirits (density 
= 0.76, relative cost = IIL), the following 
calculation can be made: 

Fourteen PVC enamel gives a 40 pm dry 
coat. On 100 m2 of surface, 2.44 kg of 
pigment are needed (Figure 2) or 2440: 4 = 
610 cm3 of pigment and 4000 cm3 of dly 
coat to achieve the 40 pm of coating thick- 
ness. Consequently, 4000-610 = 3390 cm3 
of resin have to be added to the 610 cm3 of 
pigment. In that dry coat, however, the actu- 
al PVC will be (610:4000) X 100 = 
15.25%. For levels of PVC of departure, 
ranging from 6-30%, and for dry coating 
thicknesses, ranging from 30-59 pm, such 
calculations were made and their results are 
presented in Figure 3. 

Figure 3 indicates which coating thickness 
can be achieved with each PVC level to give 
opacity and which coating thickness will be 
excessive. For example, the 9% PVC enam- 
el will give opacity in the coat with 59 pm 
thickness. The 11.3% PVC enamel gives 
opacity with 50 pm thickness; 13.2% PVC 
enamel gives opacity with 45 pm thickness. 
The 16.4% PVC enamel gives opacity with 
40 pm thickness; 21.6% PVC enamel gives 
opacity with 35 pm thickness; and 30.0% 

PVC enamel gives opacity with 31 pm 
thickness. 

At each of these PVC levels, coats thinner 
than indicated will not provide hiding; coats 
thicker than indicated will waste titanium 
dioxide pigment. Of course, it is the task of 
the formulator to install in the enamel the 
rheological properties which will enable the 
applicator to apply the coating thickness ap- 
propriate to the PVC of the enamel. 

Figure 4 illustrates this relationship for the 
range of practical PVC levels; a PVC lower 
than 11.3% necessitates a coat thicker than 
50 pm which could lead to various paint film 
defects such as wrinkling, while PVC levels 
higher than 22% could lead to quicker loss of 
gloss on exterior exposure. When producing 
the enamels at increasing levels of PVC, 
(Figure 5), the titanium dioxide pigment 
content increases and the resin content de- 
creases. To also maintain appropriate rheolo- 
gical properties, the solvent content has to 
increase slightly. Figure 6 illustrates the con- 
sequences of the changing composition on 
the cost. Since the titanium dioxide pigment 
is the most expensive product by volume in 
the enamels, an increase in its content would 
result in a cost increase per volume of paint. 
The cost per unit of painted surface, how- 
ever, will decrease with increasing PVC. 

the decreasing cost of a coated surface unit. 
It also shows the "snake in the grass" on 
that surface; the film thickness again falls 
off and the cost per unit of thickness again 
increases. These considerations point out 
that there are many sides to cost-effective- 
ness. Selling a can of paint, buying a can of 
paint, or buying a coated surface may meet 
cost-effectiveness from many different an- 
gles and quality consciousness should be 
taken into account - especially on the 
buying side of the paint. 

Manufacturers of titanium dioxide pig- 
ments, like everyone else in the trade, real- 
ize that their products are relatively expen- 
sive on the relevant volume basis. They 
should, and actually do, try to maximize 
the hiding power of their pigments, al- 
though modem titanium dioxide pigments 
in this respect do not lag behind in their 
theoretical potential very much and a few 
percent may be gained. The cost of the 
paints discussed here consists of about 
7.5% of solvent costs. The solvent is only a 
means of transport; in the end it is lost and 
does not contribute to the final cost of 
paint. Its elimination would reduce paint 
costs, either on the basis of coated surface 
or amount of paint necessary to do a job, to 
an extent beyond reach of either further 
im~rovements of titanium dioxide pig- 

Table 1 relists the data for the PVC lev- ments or of changes in formu~at io~ -1t 
els which proved to be important in this would be a delight to have disposal of a 
context (Figure 3). It shows with increas- resin which does not require any solvent to 
ing PVC of the titanium dioxide pigment, make the paint and which dries to suit mod- 
the increasing cost of a volume of paint and em man's pace. 

Table 1-Finishing of 100m2 of Surface with Hldlng Coats of Enamel at 
Various Levels of PVC in Various Film Thicknesses 

PVC 11.3 13.2 16.4 21.6 
Kg of pigment required (from Figure 2) 2.27 2.39 2.61 3.03 
Cm' of pigment required 566.25 597.50 652.50 757.50 
Cm3 of resin to give PVC 4444.81 3929.00 3326.20 2749.40 
Cml of solvent needed (from Figure 5) 351 1.25 3328.10 3093.00 2890.10 

Cm' of enamel 8522.3 1 7854.60 7071.70 6397.00 

Cml of non-volatiles 501 1.06 4526.50 3978.70 3506.90 
Resulting thickness in micrometers 50.1 45.3 39.8 35.1 
Rel. cost of painV100m2 47.64 44.57 41.38 39.56 
Rel. cost of painVltr. 5.59 5.67 5.85 6.18 
Rel. cosV I OOm2/ 10 micrometers 9.51 9.84 10.40 11.27 
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actual pw. in thr pun1 Figure 1-Efficiency of the titanium dioxide pigment for the 
contrast ratio 0.98 Figure 4--Actual PVC of titanium dioxide in the dry coat of 

paint and the required thickness of the coat of paint 

Figure 2-Quantity of titanium dioxide pigment required to 
achieve the contrast ratio 0.98 on 100m2 surface 

Figure 5-Volumetric composition of the enamels 

I I .  
6 lo le 1~ l b  %a 

-pv r of pat \ r r r  

Figure 3-PVC and layer thickness relations Figure 6-Relative costs of paint and painted surface in rela- 
tion to the PVC 

Vol. 59, No. 744, January 1987 



Quality and cost-effectiveness o f  titan- 
ium dioxide are closely linked. Unlinking 
them has different consequences for the 
paint manufacturer, the buyer o f  a can of 
paint, and the buyer of a coated surface. 

DR. JOHN HOOGERBEETS 
TDF Tiofine BV 
The Netherlands 

(I) Mitton, P.B. and Jacobsen, A.E., "New 
Graph for Computing Scattering Coefficient and 
Hiding Power," Official Digest, 35, No. 464, 
871# (1963). 

Dr.  Hoogerbeets' scholarly explanation 
as to just why Alkyd Enamel #2 was less 
costly than Alkyd Enamel #I (see Table 1 
in my article) should appear somewhat un- 
necessary to anyone who read the accom- 
panying explanation to the effect that they 
had been presented for the sole purpose of 
illustrating two basic principles of cost- 
effectiveness, and that neither was inferred 
to be an acceptable commercial product. 

However, having elected to expose the 
error of my ways, as evident to him from 
his own pre-conceived notions as to ac- 
ceptable PVC and film-thickness levels, he 
then proceeds to instruct his readers in the 
proper method to ensure adequate hiding 
power when formulating enamels, suggest- 
ing that rheology be manipulated to 
"force" the application of an ideal dry- 

film thickness. 
The reference ("New Graph for Com- 

puting Scattering Coeficient and Hiding 
Power") to which D r .  Hoogerbeets attrib- 
utes the basis of his approach is quite 
familiar to me, inasmuch as it was auth- 
ored by two of my co-workers in the Titan- 
ium Pigment Corp. over 20 years ago. The 
graphs could, in fact, be used in the same 
manner as my hiding power equation, if the 
experimental determination of scattering 
efficient was reasonably accurate - which 
Dr .  Hoogerbeets' does not appear to be. 

Since Dr.  Hoogerbeets' data is given in 
metric units, this would not be immediately 

apparent to the average American reader, 
but reference to the Kronos Guide, in 
which the relationship between PVC and 
hiding power is illustrated in the same 
units as those employed by Dr .  Hooger- 
beets' Figure I ,  discloses that the figure of 
41 m2/kg, upon which the idealfilm thick- 
ness for a 14 PVC enamel was based, 
should in fact be about 32 m2/kg. I t  is also 
apparent that the curve of Figure I does 
not agree in respect to the rate at which 
hiding power per unit weight of pigment 
decreases with increasing PVC. 

Dr .  Hoogerbeets' basic assumption, that 
coatings should be applied at a dry-jilm 
thickness capable of producing a contrast 
ratio of 0.98 (based upon the graphs of 
Mitton and Jacobsen) overlooks the fact 
that this contrast ratio refers to perfor- 
mance over a black-and-white test sub- 
strate. Paintable surfaces in the real world 
do not (fortunately) commonly present such 
extremes of contrast to be obscured. I t  has 
been argued on several occasions that 0.93 
contrast ratio would be more representa- 
tive of practical architectural substrates, 
which suggests that Dr.  Hoogerbeets' cal- 
culations would exceed the actual required 
fi lm thickness by about 10070, were it not 
for the fact that his hiding power figures 
are excessively high, the first error tending 
to minimize the second. 

I n  view of D r .  Hoogerbeets' concern 
about my alkyd enamels, it seems just bare- 
ly possible that other readers may have 
been led by my use of simple paint formula 
examples, illustrating the interrelation- 
ships involved in determining cost-effec- 
tiveness, to assume that I was advocating 
specific levels of hiding power, or even of 
pigmentation. Nothing could be further 
from the truth, and if such an impression 
should exist anywhere else, I hasten to cor- 
rect it. 

Long practical experience with the 
American trade sales paint industry has led 
me to recognize that there is essentially no 
such thing as an ideal paint formulation. 
The product mix of any given paint com- 
pany is made up of many individual prod- 
ucts, each of which has been carefully de- 

Table 2 

PVC 

11.3 13.2 16.4 21.6 

Lbs of titanium dioxide . . . . . . . . . . . . . . . . . . . . .  221.30 221.30 221.30 221.30 
Lbs of spacing extender.. . . . . . . . . . . . . . . . . . . .  0.00 26.10 67.70 136.60 
Gal of resin solids . . . . . . . . . . . . . . . . . . . . . . . . .  52.16 51 .HI 49.12 46.07 
Gal of mineral spirits. ...................... 4 1.20 41.20 41.20 41.20 - - - -  
Galtotalvolume . . . . . . . . . . . . . . . . . . . . . . . . . .  100.00 100.00 100.00 100.00 

HPIgal (sq ft @ 0.98 CR) . . . . . . . . . . . . . . . . . . .  380 380 380 380 
CosUgal .................... .. ..... . . . . .  $6.32 $6.26 $6.15 $5.99 
96 solidslvolume. . . . . . . . . . . . . . . . . . . . . . . . . . .  58.8 58.8 58.8 58.8 

veloped, by a laborious trial-and-enor 
process, to best satisfy the needs and pref- 
erences of that specific company's custorn- 
ers, and to sell at a price acceptable to 
those same customers. I f  competitive pres- 
sures have made it necessary to compro- 
mise when balancing cost and quality, or 
to emphasize one particular property at the 
expense of some other, the nature of those 
compromises will reflect the considered 
judgements of that particular paint com- 
pany's management - aided by the experi- 
ence of its formulators. In addition, the 
raw materials selected will have been in& 
enced to some degree by both relative 
availability in the geographic area in 
which the company operates, and by loyal- 
ties to specific suppliers. For these many 
reasons, the similarly labeled products of 
different paint manufacturers will differ in 
composition, performance, and price. 

The article under discussion did not con- 
cern itself, therefore, with any theoretical 
conceptions (or misconceptions) as to ideal 
formula composition, or of ideal hiding 
power levels, but rather with the basic 
problem of minimizing the cost of hiding 
power. 

The procedure that I have advocated, 
and that is embodied in my computer pro- 
gram, allows any existing manufactured 
product to be established as a standard of 
performance (which is justified by its cus- 
tomer acceptance), and then identifies the 
minimum cost at which these performance 
characteristics may be duplicated, using 
the original raw materials. The adjwt- 
ments in composition required to achieve 
this minimum cost are programmed to take 
place in a manner that retains hiding pow- 
er, tinctorial strength, gloss, angular 
sheen, and dry-film porosity (as evidenced 
by stain-removal and high dry-hiding) at 
the levels previously established by prefer- 
ence-only thecost issignificantly affected. 

I t  is true that changes in total so1id.y 
content are necessarily involved (although 
not of the magnitude suggested by my 
Table I when practical paint products are 
re-formulated), but Dr.  Hoogerbeets ap- 
pears to have conveniently overlooked the 
fact that re-formulation for greater cost- 
effectiveness may just as frequently require 
an increase in total  solid.^, at the expense 
of titanium dioxide content, as illustrated 
by the Acrylic Latex Semi-Gloss in my arti- 
cle. This, understandably, is not a verj 
attractive idea from the point of view of a 
titanium dioxide sr4ppIier. 

On the other hand, the market supplied 
by Dr .  Hoogerbeets' employer is very d$ 
ferent from the American market. Chalk- 
resistant pigments sell at a premium price 
in Europe, but they are employed in Dutch 
architectural enamels in an effort to retain 
gloss for a longer period of time than the 
average American retains the same house. 
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Alkyd enamels are applied to surfaces that 
an American do-it-yourself-er would paint 
with a latex semi-gloss (with considerably 
less effort, and no VOC problem), and 
those painted surfaces are washed more 
frequently, und re-painted 1e.s.s frequently. 
than in this country. Paint re-sales in the 
Netherlands therefore may well be reluted 
more to long-term service life than to ease 
of application, initial appearance, and 
cost. My article, however, was addressed 
to the American paint formulator, who 
might question - as I do - the relative 
importance to the American consumer of a 
film-thickness difference that can not be 
detected at the time of application. 

I t  is drfficult, however, to follow Dr. 
Hoogerbeets' demonstration of his own 
theories in the examples provided in his 
Table I ,  since each formulation possesses 
a different total volume, and each must be 
applied at a different spreading rate to 
achieve the ideal dry-film thickness that he 
advocates. Ifthe same ratios of volumetric 
cast (23:7:1) are employed to estimate 
raw-material costs (based upon a price of 
78t per pound for titanium dioxide), quite 
different, and much more consistent. re- 
sults may be produced by the step-wise 
replacement of increments of resin solids 
with equal volumes of a low oil-absorption, 
enamel-grade spacing extender costing 
2.2 on D r .  Hoogerbeets' scale of values 
(Table 2). 

The initial 11.3 PVC formulation of this 
series is identical with D r .  Hoogerbeets' 
11.3 PVC formulation in his Table I ,  but 
the remainder of the series will all produce 
rhe same hiding power, and the same dry- 
film thickness, at the same .spreading rate, 
and total raw-material cost decreases as 
the PVC is raised. By way of contrast. Dr.  
Hoogerbeets' 21.6 PVC formulation would 
cost $6.99lgal (a full $1 more), and have to 
be applied at a 7% higher spreading rate to 
achieve the same dry-film thickness. I t  
would, however, contain 78% more titan- 
ium dioxide. 

To the several different points of view in 
respect to cost-effectivene.ss that were al- 
luded to by Dr .  Hoogerbeets, one should 
obviously add those of the academic com- 
munity (in general) and of titanium dioxide 
pigment suppliers. The former tend.s lo be 
somewhat disdainful of profit as a motive 
for re-formulation, while the latter may be 
biased as to how it (the profit) might best 
be distributed. 

FRED STIEG, 
PigmenTech Consulting 

Jekyll Island, GA 

Address letters to Editor, 
JOURNAL OF COATINGS TECHNOLOGY, 
1315 Walnut St., Suite 832, 
Philadelphia, PA 19107. 

Book Review 

RING-OPENING 
POLYMERIZATION: 
Kinetics, Mechanisms, and 
Synthesis 

Edited by 
James E. McGrath 

Published by 
American Chemical Society 
Washington, D.C. (1985) 
398 pages, $74.95 

Reviewed by 
Josepn V. Koleske 
Union Carbide Corp. 
South Charleston, WV 

Ring-Opening Polymerization is a col- 
lection of papers presented at the 187th 
Meeting of the American Chemical Society 
held in St. Louis, MO, during April 1984. 
The book is an up-to-date compilation of 
recent ring-opening polymerization studies 
and will prove valuable to both academic 
and industrial investigators who are neo- 
phytes or experts in the technology. 

The twenty-two page opening chapter, 
which was written by the editor, is an inter- 
esting, educational introduction to the top- 
ic, and it sets the stage for the ensuing 
papers. This introduction describes the 
general chemistry of and mechanisms by 
which many ring-opening polymerizations 
proceed. It also points out characteristics of 
the resulting polymers and the commercial 
significance of many of the various prod- 
ucts that can be prepared. 

Ring-opening polymerizations proceed 
through a variety of mechanismslcatalysts 
including anionic, cationic, organometal- 
lic, and free radical. The various chapters 
deal with utilization of these procedures to 
polymerize alkylene oxides, ethers, vinyl 
ethers, lactones, lactams, siloxanes, oxa- 
zolines, and N-carboxy-anhydrides. In- 
cluded in the book are chapters that deal 
with novel cationic ultraviolet light and 
free radical initiation polymerization. 

Although ring-opening polymerizations 
provide many present-day commercial 
products, such as intermediates for ure- 
thane foams and elastomers and water- 
soluble polymers used in the cosmetic and 
pharmaceutical industries, the future for 
development of new products and for re- 
search to provide further understanding re- 
mains bright. Thus, this book will be a 
useful guide to those who have an interest 
in exploiting this exciting chemistry. 

F 

CALL FOR PAPERS 

Division of Polymeric Materials: Science and Engineering 
American Chemical Society 

Aug. 30-Sept. 4,1987 New Orleans, LA 

The American Chemical Soci- 
ety's Division of Polymeric Materi- 
als: Science and Engineering will 
sponsor a symposium on "Coatings 
for Use in the Transportation Indus- 
try," as part of the ACS national 
meeting in New Orleans, Aug. 30- 
Sept. 4. 

Organized by David Bauer, of 
Ford Motor Co., the symposium 
will encompass all aspects of coat- 
ings used in the transportation indus- 
try including new materials (high 
solids, water-borne, basecoat-clear- 
coat, etc.), coatings for novel sub- 

strates, application techniques and 
coatings processes, methods for 
coating evaluation (corrosion perfor- 
mance, durability, etc.), and meth- 
ods for trouble-shooting and quality 
control. 

Those interested in submitting pa- 
pers must present a probable title by 
Febmary 1. A standard ACS ab- 
stract and a five-page PMSE pre- 
print will be due on April 1. 

For more information, contact 
David R. Bauer, Research Staff 
E-3198, Ford Motor Co., P.O. Box 
2053, Dearbom, MI 48121. 
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Coming Events 

FEDERATION MEETINGS SPECIAL SOCIETY MEETINGS 

For information on FSCT meetings, contact FSCT, 1315 Walnut St., 
Philadelphia, PA 19107 (215-545-1506). 

(March)-Seminar on Statistical Process Control. Sponsored 
by FSCT Professional Development Committee. Scheduled by re- 
gion: March 2-3-Marriott Hotel, Chicago O'Hare Airport, Chicago. 
IL; March 9-10-Atlanta Marriott (downtown). Atlanta, GA; March 
16-17-Marriott, Philadelphia Airport, Philadelphia, PA; and March 
30-31 -Marriott, Torrance, CA. 

(Apr. 29-May P)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
FSCT Society Officers Meeting on April 29; FSCT Board of Directors 
Meeting on April 30; Seminar on May 1-2. Concludes with a dinner 
dance on May 2. 

(Oct. 5-7)-65th Annual Meeting and 52nd Paint Industries' 
Show. Convention Center, Dallas, TX. 

(Oct. 19-21)-66th Annual Meeting and 53rd Paint Industries' 
Show. McCormick Place, Chicago, IL. 

Only independent laboratory accredited by the 
National Bureau of Standards for selected test 

methods for paints, coatings, seals and sealants. 

SEND FOR FREE BROCHURE 

116 East 16th St, New York, N.Y. 10003 Im Twx 212-m-4410 Establ~shed 710-581-6132 1932 I 

(Jan. 1CMay 13)--Coating Technology course sponsored by 
the Chicago Society and The Chicago Paint and Coatings Assod- 
ation, Chicago, IL. (Greg McWright, USG Corp., 700 N. Highway 45, 
Libertyville, IL 60048). 

(Feb. 23-25)-Southern Society 14th Annual Water-Borne and 
Higher-Solids Coatings Symposium. New Orleans, LA. (Dr. Gordon 
L. Nelson, Chairman, Department of Polymer Science. University of 
Southern Mississippi, Southern Station Box 10076, Hattiesburg, MS 
39406-0076). 

(Feb. 23-25bWestern Coatings Societies' Symposium and 
Show, Monterey Convention Center, Monterey, CA. (Barry Adler, 
Royell, Inc., 11 50 Hamilton Ct., Menlo Park, CA 94025). 

(Apr. 1-3bSouthern Society. Annual Meeting. Dutch Inn, Lake 
Buena Vista, FL. (C. Lewis Davis, 802 Black Duck Dr., Port Orange, 
FL 3201 9). 

(Apr. +Detroit Society. 12th Annual Focus Conference, Man- 
agement Education Center, Troy, MI. (Bohdan Melnyk, 26727 New- 
port, Warren, MI 48089). 

(Apr. 7-8)--Chicago Society's Symco '87 "Risky Business: 
Technology of Our Times." Knickers, Des Plaines, IL. (William Fotis, 
The Enterprise Cos., 1191 S. Wheeling Rd., Wheeling, IL 60090). 

CALL FOR PAPERS 
"FORMULATING AND TESTING 

COATINGS FOR PLASTICS" 

# ) lu lws CONFERENCE 2TH ANNUAL,:,"., 0, <o,,, "S, ""0,. ,,"a, 

Detroit Society for Coatings Technology 
April 7, 1987 

Management Education Center 
Troy, Michigan 

Conference will FOCUS on the latest coatings 
formulating technologies, testing, performance 
parameters, and plastics finishing. Solicited 
papers should cover one of the following areas: 

High Solids 
Water Borne Systems 
Plural Components 
Environmental Compliance 
Performance Parameters 
Application Techniques 

Those wishing to participate are urged to submit a 
letter of intent including a tentative title of paper 
as soon as possible, and an abstract of about 200 
words by January 31, 1987. 
Abstracts on any subjects related to coating 
plastics would be welcome. Please forward all 
communications to: The Detroit Society for 
Coatings Technology, 26727 Newport, Warren, 
MI 48089. Telephone (31 3) 252-8998. 
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(Apr. 29-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
April 29-FSCT Society Officers Meeting; April S F S C T  Board of 
Directors Meeting; PNW Golf; PNW Evening Activities; May 1- 
Seminar; May 2--Seminar continued; PNW Sports Competition; 
Dinner Dance. 

(June 12-13 )-Joint meeting of St. Louis and Kansas City Soci- 
eties. Holiday Inn, Lake of Ozarks. (A.E. Zanardi, Thermal Science. 
Inc., 2200 Cassens Dr., Fenton, MO 63026). 

(Apr. 13-15FSouthern Society. Annual Meeting. Charleston, 
SC. (Scott McKenzie, Southern Coatings Co., P.O. Box 160, Sumter, 
SC 291 50). 

(Apr. 28-30FPacific Northwest Society. Annual Symposium. 
Vancouver, B.C.. Canada. (Yvon Poitras, General Paint Corp., 950 
Raymur Ave., Vancouver, B.C., Canada V6A 3L5). 

(Mar. 13-15)-Western Coatings Societies Symposium and 
Show. Disneyla.td Hotel, Anaheim, CA. (Andy Ellis, NL industries, 
inc., 200 N. Berry St., Brea, CA 92621). 

OTHER ORGANIZATIONS 

(Jan. IS16)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Toldeo. OH. (Jeanne 
Dolon or Karen Degnan. Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Jan. 19-22FAnnual Meeting, Technical Symposium and Coat- 
ings Technology Exposition of Steel Structures Painting Council. 
Fairmont Hotel, New Orleans, LA. (James G. Busse, SSPC, 4400 
Fifth Ave., Pittsburgh, PA 15213). 

(Jan. 22-23)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Bloomington, MN. 
(Jeanne Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. 
Box 230, Newburgh, NY 12550-0382). 

(Feb. 2-3)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Chicago. IL. (Jeanne 
Doion or Karen Degnan, Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Feb. 4-6)-"Formula" Forum on Chemical Specialties spon- 
sored by the Societe Francaise de Chimie, Nice. (Societe Francaise 
de Chimie, Departement Congres, 250 rue Saint Jacques 75005 
Paris, France). 

(Feb. 8-1 1)-inter-Society Color Council. Williamsburg Confer- 
ence on "Geometric Aspects of Appearance." The Lodge, Colonial 
Wiliiamsburg, VA. (Dr. D.H. Alman, Du Pont Co., P.O. Box 2802, 
Troy, MI 48007). 

Stress on the job is a real problem for most of us. 
Many people think high-pressure jobs cause high 
blood pressure. 

Scientists and doctors aren't sure if stress causes 
high blood pressure. But one thing is for sure: 
anybody, no matter how they react to stress, can 
have high blood pressure. 

If you have high blood pressure, you can control 
it-with medication weight control, less salt and 
whatever else your doctor tells you to do, every day. 

No matter what you do for a living.. . 
keep on living. 

High blood pressure. Treat it and live. 

National High Blood Pressure Education Program. 
National Heart. Lung, and Blood Institute, 
U.S. Department of Health and Human Services 
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(Feb. 17-1 9)--"Coatings Failure Analysis" course sponsored by 
KTA-Tator, Inc., Pittsburgh, PA. (William Corbett, KTA-Tator, Inc., 
115 Technology Dr., Pittsburgh, PA 15275). 

(Feb. 21-27)-"Adhesion-Fundamentals and Practice" course 
and 10th Annual Meeting of the Adhesion Society, Williamsburg, VA. 
(Prof. Lawrence T. Drzal, Composite Materials & Structures Center, 
Michigan St. Univ., East Lansing, MI 48824-1226). 

(Feb. 26-27)--"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Dalas, TX. (Jeanne 
Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Mar. 3-5)-"Coating Inspection of Industrial Facilities" course 
sponsored by KTA-Tator, Inc., Pittsburgh, PA. (William Corbett, 
KTA-Tator, Inc., 115 Technology Dr., Pittsburgh, PA 15275). 

(Mar. 9-10)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Los Angeles, CA. 
(Jeanne Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. 
Box 230, Newburgh, NY 12550-0382). 

(Mar. 9-13)-CORROSION187. National Association of Corro- 
sion Engineers. Moscone Center, San Francisco, CA. (NACE, P.O. 
Box 218340, Houston, TX 77218). 

(Mar. 17-19)-Powder Coatings '87. G-MEX Exhibition Center, 
Manchester, England. (Mervyn W.K. Little, Specialist Exhibitions 
Ltd., Grantieigh House, 14-32 High St., Croydon, Surrey CRO IYA, 
England). 

(Mar. 20-25)-The lnternational Paint Industry & Anti-Corrosion 
Technology Exhibition, Beijing, People's Republic of China. (Sino 
Trade Promotions, 15A Wing Cheong Commercial Bldg., 19-25 Jer- 
vois St., Central, Hong Kong). 

(Mar. 26-29)-4olour 87-the lnternational Exhibition for Paint- 
ing Techniques and Colour Application. Cologne, Germany. (Koln 
Messe, Postbox 210760, D-5000 Cologne 21, Germany). 

(Mar. 30-Apr. IFAnnual  Meeting of the Zinc Institute and the 
Lead Industries Association, Fairmont Hotel, San Francisco, CA. 
(Annual Meeting, ZIILIA, 292 Madison Ave., New York, NY 10017). 

(Apr. 5-7)-Inter-Society Colour Council. Annual Meeting. "ln- 
dustrial Problems in Color Science." Barclay Hotel, Philadelphia, PA. 
(Dr. A. Rodrigues, Du Pont Co., 945 Stephenson Hwy., Troy, MI 
48084). 

(Apr. 5-10)-ACS, Div, of Polymeric Materials: Science & En- 
gineering, Anaheim, CA. (T. Davidson, Ethican, Inc., Route 22, 
Somersville, NJ 08876). 

(Apr. 6-7)-27th Annual Symposium of the Washington Paint 
Technical Group. Sponsored by the National Paint & Coatings Asso- 
ciation. Marriott Twin Bridges Hotel, Washington, DC. (Ken Zachari- 
as, NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005). 

(Apr. 6-7)-"The Fundamentals of Color" seminar sponsored by 
Macbeth, adivision of Kollmorgen, Corp. Grand Rapids, MI. (Jeanne 
Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Apr. 7-9)-"Bridge and Highway Structures Coatings Inspec- 
tion" course sponsored by KTA-Tator, Inc., Pittsburgh, PA. (William 
Corbett, KTA-Tator, Inc., 115 Technology Dr., Pittsburgh, PA 
15275). 

(Apr. 9-lO)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Neenah, WI. (Jeanne 
Dolon or Karen Degnan. Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh. NY 12550-0382). 

(Apr. 21-23FCoatings Specifiers" course sponsored by KTA- 
Tator, Inc., Pittsburgh, PA. (William Corbett, KTA-Tator, Inc., 115 
Technology Dr., Pittsburgh, PA 15275). 

(Apr. 27-May 1)-"ThermalIMechanical Properties and Cure 
Characterization of Coatings and Polymers" Course. Sponsored by 
Kent State University, Kent, OH. (Dr. Carl J. Knauss, Kent State 
University, Chemistry Dept., Kent, OH 44242). 

(Apr. 29-May 1)-26th Annual Marine and Offshore Coatings 
Conference. Sponsored by the National Paint & Coatings Associ- 
ation. New Orleans Hilton Hotel, New Orleans, LA. (Ken Zacharias, 
NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005). 

(May 11-14)-Powder & Bulk Solids ConferencelExhibition, 
O'Hare Exposition Center, Rosemont, IL. (Show Manager, Powder B 
Bulk Solids ConferenceiExhibition, Cahners Exposition Groups, 
1350 E. Touhy Ave., P.O. Box 5060, Des Plaines, IL 60017-5060). 

(May 11 -1 5)-"Adhesion Principles and Practice for Coatings and 
Polymer Scientists" Course. Sponsored by Kent State University, 
kent, OH. (Dr. Carl J. Knauss, Kent State University, Chemistry 
Dept., Kent, OH 44242). 

(May 12-14)-HAZTECH Canada Exhibition and Conference. 
Toronto lnternational Centre, Mississauga, Ontario. (Beverly Gibson, 
Exhibition Management Company, 6143 S. Willow Dr., Suite 100, 
Englewood, CO 801 11). 

(May 18-21)-Surface Coating '87. Chemical Coaters Associ- 
ation. Milwaukee, WI. (CCA, Box 241, Wheaton, IL 60189). 

(May 28-31)--Cormaint Asia '87. Conference on Coatings and 
Corros~on Protection. Jakarta Fair Grounds, Jakarta, Indonesia. Co- 
sponsored by National Association of Corrosion Engineers. (IIR Ex- 
hibitions Pte Ltd., 89 Short St., Singapore 0718). 

(May 31-June 5)--Sixth lnternational Meeting on Radiation Pro- 
cessing. Skyline and Holiday Inn Hotels, Ottawa, Ont., Canada. 
(Mrs. E. Golding, lnternational Meeting on Radiation Processing. 
P.O. Box 13533, Kanata, Ont., Canada K2K 1x6). 

CALL FOR PAPERS 
12th World Congress on Metal Finishing 

October 4-7,1988 
Palais des Congres 

Paris, France 

The Association Francaise des IngCnieurs et Techniciens de I'Electrolyse et des 
Traitements de Surface invites papers to be presented at their congress and exhibi- 
tion-"Interlinish 88." 

Experts will be presenting 100 papers on their work and comparing their 
respective experiences i n  their relation with the industrialists. I n  addition, two $500 
prizes wi l l  be awarded to the speakers delivering the best papers about organic 
coatings and pulsed or alternating current coatings. The best presentation i n  terms 
of the quality of visual aids used, originality, and performance will also receive a 
$500 award. 

Suggested topics include: techniques, structure and properties of substrates and 
coatings-control and normalization, applications, evolution and tendencies, 
equipment, research and development, teaching and training, special topics, trou- 
ble shooting, and last-minute developments. 

A 250 word abstract, written i n  French or English, of the proposed paper must be 
forwarded to SEPIC (Interfinish), 17 rue d'Uzes, 75002 Paris, France, no later than 
June 30, 1987. 

Copies of articles f r om this 
publication are now available f r om 
the UMI Art ic le Clearinghouse. 
Yes! l would like to k n m  more about UMI Article 
Clearinghouse. I am ~nterestod ~n alcctronlc 
ordering through the follhu~ng systemtrl. 

DIAU)GlDialorder ITT Dlalcam 
Onbme O OCLC ILL Subsystem 

OOthrr (please speclfyl 
13 lam lnterested In sending my order by mall. 

13 Pleasesend me your currenl catalog and user inrtruc- 
tionsfor the ryst~mlsl I checked a b m  

Name 

n t l c  

InsIilutionlCompany 

Department 

Addres' 

City S t a t e z i p -  

Phone I I 

m82~b,0,,, 
Mall to: University Microfilms lnternatlonal 
300 North Zeeb Road. Box 91 Ann Arbor, MI 48106 
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(June 1-5FAdvances in Emulsion Polymerization and Latex 
Technology" short course, Lehigh Univ., Bethlehem, PA. (Dr. 
Mohammed S. El-Aasser, Dept. of Chemical Engineering, Sinclair 
Lab #7. Lehigh Univ., Bethlehem, PA 18015). 

(June 1-5)-"Dispersion of Pigments and Resins in Fluid Media" 
Course. Sponsored by Kent State University. Kent, OH. (Dr. Carl J. 
Knauss, Kent State University, Chemistry Dept., Kent, OH 44242). 

(June 14-17)-Dry Color Manufacturers' Association Annual 
Meeting, The Greenbrier, White Sulpher Springs, WV. (Lynn Good- 
win, P.O. Box 20839, Alexandria, VA 22320-1839) 

(June 17-19)-"Chemically Modified Surfaces" Conference co- 
sponsored by Colorado State University and Dow Corning Corp. 
Holiday Inn, Fort Collins, CO. (Ward T. Collins, Mail Stop C41C00, 
Dow Corning Corp., Midland. MI 48686-0994). 

(June 17-20)-Oil and Colour Chemists' Association Biennial 
Conference. Eastbourne. England. (Mr. R.H. Hamblin, Director & 
Secretary, OCCA, Priory House, 967 Harrow Rd., Wembley, Middle- 
sex HA0 2SF, England). 

(June 22-24)-Fourth Annual lnternational Bridge Conference. 
Sponsored by the Engineers' Society of Western Pennsylvania. Hil- 
ton Hotel, Pittsburgh, PA. (International Bridge Conference, c/o Engi- 
neers' Society of Western Pennsylvania, 530 William Penn Place, 
Pittsburgh, PA 15219). 

(August 6-9)-Oil and Colour Chemists' Association Australia. 
29th Annual Convention. Wrest Point Convention Center, Hoba3, 
Tasmania, Australia. (OCCAA, 6 Wilson Ave., Felixstow, South Aus- 
tralia, 5090 Australia). 

(July 13-16)-SURIFIN '87 Chicag-lnternational Conference 
8 Exhibit of Electroplating and Surface Finishing. McCormick Place, 
Chicago, IL. (AESF, 12644 Research Parkway, Orlando, FL 32826). 

(July 2.2-26)-OiI and Colour Chemists' Association, New Zea- 
land Div. 25th Jubilee Convention. "Timber-Its Protection and 
Decoration." Rotorua, New Zealand. (Convention Coordinator, 
OCCA New Zealand, P.O. Box 5192, Auckland, New Zealand). 

(Aug. 23-28)-"Copolymerization" Symposium. Sponsored by 
the Polymer Div. of the Royal Australian Chemical Institute and the 
Div. of Polymer Chemistry of the ACS. Sydney. Australia. (Prof. D. 
Tyrell, Polymer Science & Engineering, Univ. of Massachusetts, 
Amherst, MA 01003). 

(Sept. 13-18)-"Mechanisms and Measurement of Water Va- 
por and Liquid Water through Materials" Symposium co-sponsored 

by ASTM Committees C-16, D-1, D-8, D-10, D-20, and F-2. Philadel- 
phia, PA. (ASTM, 1916 Race St., Philadelphia, PA 19103). 

(Sept. 15-18)--XVllth Congress of AFTPV (French Association 
of Paint and Varnish Technicians) and Eurocoat. Nice, France. 
(J. Roire, 5, Rue Etex, 75018 Paris, France). 

(Sept. 20-23)--Canadian Paint and Coatings Association. 75th 
Annual Convention. Four Seasons Hotel, Vancouver. B.C. (CPCA, 
515 St. Catherine St. W., Montreal, Que., H3B 1B4 Canada). 

(Oct. 14-16)-SURTEC '87 Berlin. lnternational Congress Cen- 
ter, Berlin. (Gabriela Thal, 1625 K St., N.W., Suite 500, Washington 
DC 20006). 

(Oct. 22-23)--60th Anniversary Conference of Japan Society of 
Colour Material, Tokyo, Japan. (Japan Society of Colour Material, 
9-12,2-chrome, Iwamoto-cho, Chiyoda-ku, Tokyo 101, Japan). 

(Nov. 7-1 1 )--loth lnternational Congress on Metallic Corrosion 
sponsored by Central Electrochemical Research Institute on behalf 
of lnternational Corrosion Council. Madras, India. (Dr. V.I. Vasu, 
Chairman, ICMC Organizing Committee, Director CERI, Karaikudi 
623006, Tamil Nadu, India). 

(Apr. 5-7)-Eiectrocoat '88. Drawbridge Inn and Convention 
Center, Ft. Mitchell, KY. (Products Finishing, 6600 Clough Pike, 
Cincinnati, OH 45244). 

(June 13-17)-International Conference on Composite Inter- 
faces II. Case Western Reserve university, Cleveland, OH. (Profes- 
sor H. Ishida, General Chairman, ICCI-II, Dept. of Macromolecular 
Science, Case Western Reserve University, 10900 Euclid Ave., 
Cleveland, OH 44106-1727). 

(June 15-16)-Surfex '88. Oil and Colour Chemists' Associ- 
ation. Harrogate lnternational Conference Center, Yorkshire, Eng- 
land. (R.H. Hamblin, OCCA, Priory House, 967 Harrow Rd., Wem- 
bley, Middlesex HA0 2SF England). 

(Sept. 18-25)-XIXth Congress of FATIPEC. Aachen, Germany. 
(C. Bourgery, FATIPEC Secretary General, 76 Blvd. Pereire, 75017 
Paris. France). 

(Oct. 18-21)-12th World Congress on Metal Finishing, INTER- 
FINISH 88. Palais des Congres, Paris, France. (SEPIC INTERFIN- 
ISH, 17 rue d'uzes, 75002 Paris, France). 
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