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Glomax LL is an industry standard. It offers 
important advantages in various paint systems: 

Excellent hiding and color in a wide range of 
coatings. 
Excellent flatting efficiency. 
Fast solvent release. 
Improved film hardness. 
Easy dispersion. 

Georgia Kaolin makes the difference in paints. 
And the difference is great. 
Contact Georgia Kaolin. 

GEORGIA K A O % I N r h e M x , o , a , r e a t , , i n  

433 North Broad Street, Elizabeth, N.J. 07207 
(201) 352-9800 



AROBRIEFS NEWS FOR ALL 
COATINGS FORMULATORS 

ASHLAND CHEMICAL COMPANY 
RESINS & PLASTICS DIVISION 

Ashland water-dispersible alkyds can help put sell 
in your trade sales products. 

Would you llke some top-flight prod- 
ucts to augment your llne of latex 
flats? How about a water-borne satin 
sheen or full gloss varnish? Or exte- 
rlor paints with excellent adhesion? 

AROLON" alkyd dlsperslon res- 
ins can be the answer to formulating 
unique, dependable products that 
adddlmenslon toyourtrade sales Ilne. 

Clear varnishes 
Until very recently the "do-it- 

yourselfer" had no choice but to use 
old style conventional varn~shes. But 
Ashland has pointed the way to more 
convenient products, introducing for- 
mulatlons for water-borne varn~shes 
'based on AROLON 580 and AROLON 
1585 alkyd restns. AROLON 580 tm- 
tparts excellent flow and brushablllty 
properties, and AROLON 585 im- 
proves hardness dramatically. You 
lcan formulate the properties you 
want in flat satin sheen or full gloss. 
/We suggest 1 ,I as a start 

iGloss enamels 
I Some latex-based architectural 
lenamels may be designated as 
!"gloss," but In reality they are "high 
semi-gloss" But you can formulate 
htll gloss enamels In addltlon to your 
!line of latex flats-and seml-gloss too 
,-with AROLON 580. 

\Exterior paints 
a We proved at an early stage what 
/some have now learned by expert- 

nce. many latex palnts lack adhe- 
sion to new wood or repaint surfaces. i" 
,in fact, for years many latex produc- 
Iers helped promote one of our stan- 
.dard alkyds (AROPLAF127l)as a 
! 

latex modifier. But recently an inde- 
pendent supplier has confirmed what 
we knew to be the case: AROLON 580 
does an even better job. And stan- 
dard house siding panels, illustrated 
below, exposed for over seven years 
show the comparison to competitive 
products with AROPLAZ 1271 as a 

control. Look for yourself; the photo 
illustrates the excellent results using 
AROLON 580 as a modifier. 

For more information on these 
products and on other alkyd resins 
from Ashland, contact us. Resins and 
Plastics Division, P.O. Box 2219, 
Columbus, Ohio 43216. 

(87 months exposure) 
Erosion Rat~ngs 

on#Zchalk 

Comp. A 1 

Comp. B 2 

Comp. C 2 

AROLON580 6 

Comp. D 1 

Comp. E 2 

Comp. F 2 

Rating of 10 means nochange 

-L 
Ashland. - 

H a n d  Chemical Companrl 
OIYlblON D~AE*LANOOIL.INC 
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THE WATER'S FINE. 
And getting better all the 

time. In fact, our research and 
development teams have been 
working for the past decade on 
Water-Borne industrial finishes to 
help meet the new environ- 
mental regulations with a variety 
of unique high-performance 
materials, 

Today, we have a unique line 
of Latexes available for a wide 
range of finishing applications. 
As a result, we can supply Water- 
Borne materials for appliance 
and general metal decorating 
finishes, as well as coil and panel- 
board coatings. We also have 
high-performance Water-Borne 
materials for maintenance 

coatings applications. 
And we have full-sewice latex 

plants in strategic areas of the 
country. Because our local plants 
are conveniently located near 
you, you can depend on us for 
both efficient distribution and 
prompt, personal technical ser- 
vice. Each of our regional plants 
is linked directly to our central 
research and development 
t-ieadqualters, so a local call will 
get you in-depth knowledge of 
everything that's new in Water- 
Borne developments. 

Just get in touch 
with your local Union Carbide 
Representative. 
PEOPLE PLANNING THE FUTURE. 

Coatings Materials 



BOARD OF DIRECTORS 

PRESIDENT 

NEIL S. ESTRADA 
Reichhold Chemicals. Inc.. S. San Francisco. Calif. 

PRESIDENT-ELECT 

JOHN J. OATES 
Troy Chemical Corp., Newark. N.J. 

TREASURER 

JAMES McCORMlCK 
Leidy Chemicals Corp., Baltimore, Md. 

JAMES A. BOHLEN 
Sherwin-Williams Co.. Greensboro. N. C. 

WILLIAM DUNN 
Dumar Paints 8 Chemicals Ltd.. Rexdale. Ont. 

JOHN A. J. FILCHAK 
General Services Administration, Auburn, Wash. 

DONALD J. FRITZ 
Synres Chemical Corp.. Kenilworth. N.J. 

PHILIP HEIBERGER 
E.I. duPont de Nemours 8 Co., Inc.. Philadelphia, Pa. 

TERRYL F. JOHNSON 
Cook Paint 8 Varnish Co.. Kansas City. Mo. 

ELDER C. LARSON 
Shell Development Co.. Houston, Tex. 

HUGH W. LOWREY 
lndurall Coatings. Inc.. Birmingham, Ala. 

HORACE S. PHlLlPP 
Sherwin-Williams Co. of Canada Ltd., Montreal. Que. 

MARTIN E. SCHLEICHER 
Bisonite Co.. Inc.. Buffalo, N.Y. 

HARRY A. SCOTT 
Glidden-Durkee Div.. Strongsville. Ohio 

HOWARD G. SHOLL 
Baltimore. Md. 

VICTOR M. WlLLlS 
Sherwin-Williams Co.. Chicago. Ill. 

EXECUTIVE VICE-PRESIDENT 

FRANK J. BORRELLE 
Philadelphia. Pa. 

6 Journal of Coatings Technology 



"Energy Efficient Coatings" 
I 
I 

There is no more appropriate opportunity than the present to discuss the 
theme of the Federation's 1977 Annual Meeting and Paint Industries' Show 
in Houston, October 26, 27, and 28. 

At the time this page was written, the eastern half of the U.S. was 
shivering in a prolonged deep-freeze. From snow-bound Buffalo to not- 
so-sunny Florida, newspaper banner headlines spotlighted the frigid tem- 
peratures and the dwindling supplies of natural gas. 

Also in the east, some oil tankers lost the battle of winter and spilled their 
precious cargoes into the icy waters. 

Even the West Coast has its problems. In Northern California, there is a 
severe shortage of water. 

ENERGY is the big news right now and is likely to remain so for a long 
time. 

How prophetic was Elder Larson, Chairman of the Federation's 1977 
Program Committee, when he picked the theme, "Energy Eacient Coat- 
ings" - more than seven months ago! And where better to present such a 
program but in the land of energy itself - the State of Texas. 

An invitation for papers related to the theme brought the Program 
Committee some interesting abstracts for consideration. 

Already lined up for presentation in October are: 
(I) "Microemulsions, a Means to Replace Solvents in Paints" -by Dr. 

Stig Friberg, of the University of Missouri-Rolla. 
(2) "Economic and Energy Savings Through Coatings" - by Harold R. 

Powers, of The Sherwin-Williams Co. 
(3) "Surface Preparation Profile for Anti-Corrosive Coatings" - by Dr. 

John D. Keane, of the Steel Structures Painting Council. 
(4) The Mattiello Memorial Lecture by a well-known industry scientist. 
(5) The Keynote Address by a researcher with a national reputation in 

the area of materials and energy. 
And there'll be others which will make the three-day program one of the 

most stimulating the Federation has ever presented. 
Running concurrently will be the Paint Show, which has attracted en- 

thusiastic exhibitor response and which promises to be the largest in 
Federation history. 

There'll be much for you to see and hear at the 1977 meeting. So save 
your energy and come to Houston in October. - FJB 
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After 
Channel Blacks. ... 
What? 

The last U. S . Channel Black 
production facility has shut down. 
Fewer grades are available in Europe. 
What can Channel Black users do? 

For years high-color channel blacks were 
considered irreplaceable as colorants in 
coatings such as automotive lacquers and 
enamels, where extremely dark, jet color is 
required. 
But a decade ago Cabot scientists, realizing 
that channel blacks would someday be phased 
out, began developing new high-color fur- 
nace blacks that would serve as effective 
replacements. 
The result . . . MONARCHB/BLACK 
PEARLSB 1300 - furnace blacks uniquely 
qualified to replace - and improve on - 
obsolete channel blacks. Throughout the 

coatings industry these new blacks have 
taken over for BLACK PEARLS 607, 
BLACK PEARLS 2/46/46X and CAR- 
BOLAC" 2/46, which for years were con- 
sidered industry-standards in applications 
involving critical masstone jetness. Com- 
pared with the old blacks they replace, they 
provide equal or superior jetness, a brilliant, 
sharp gloss, and excellent viscosity stability. 

Best of all, Cabot's MONARCHIBLACK 
PEARLS 1300 cost less. And of course, 
availability is assured anywhere in the 
world. For complete details, send for Tech- 
nical Service Report S-23A. 

PARTNERS IN PROGRESS 
SPECIALBLACKS DIVISION 

-0T CORPORATION 

125 High Street, Boston. Massachusetts 021 10. U.S.A. 
Tel. (61 7) 423-6000 Cs.lOl 



When you're considering the merits of mercurial and based systems . . . in exterior paints or interior paints. 
non-mercurial biocides consider the source! So when you call on our micro-bio people for help, 
Objectivity's easier when you're the only supplier with a they lmlcentrate on protecting Your coating, not 
complete line of mercurials and non-mercurials. protecting our sale. 

That's Troy. And when you describe a problem to our tech service 
We have the industty's most effective and widely people, they offer a prescription, not a cure-all. 

accepted package preservative, Troysan CMP Acetate, Point is, when you're looking for just the right biocide, 
and the newest, most effective liquid fungicide for latex advice is easy to come by. Unbiased advice isn't. 
paints, Troysan Polyphase Anti-Mildew. At Troy, we're objective. 
Plus a whole arsenal of other performance-proved Because we can afford to be. 
products to meet specific needs in latex systems or oil- 

For further information, write or call. 



QUALITATIVE AND QUANTITATIVE ANALYSIS OF UV IN- 
ITIATORS IN CURED ACRYLIC COATINGS--J.T. Geary 

Journal of Coatings Technology, 49, No. 626.25 (March 1977) 

This paper describes a procedure for qualitative and 
quantitative determination of five commonly encountered 
UV initiators in cured acrylic coatings. Initiators stud- 
ied were benzophenone, diethoxyacetophenone. p- 
bromoacetophene, and two benzoin ethers marketed 

' 
under the trade names of Vicure 10 and Trigonal 14. 

t 

: STUDY OF THE FLUIDIZED BED PROCESS FOR TREAT- 
' MENT OF SPENT BLASTING ABRASIVES--A. Ticker. H.S. 

Preiser, and J. Diliberti 

Journal of Coatings Technology. 49. No. 626.29 (March 1977) 

In recent years, problems related to the safe handling and 
disposition of organotin materials have gained in promi- 

: nence. This paper describes a fluidized bed incineration 
method for the treatment and disposal of spent blast 
cleaning abrasives containing organotin paint particles. 
Results of laboratory experiments such as thermo- 
gravimetric analysis (TGA), paint film ignition studies, and 

1 bio-toxicitv tests are presented. Information is also in- 
. cluded concerning blasting production data, paint system 

weights, and characterization of the abrasive. In addition. 
a design basis for a mobile prototype treatment unit is 
established. It is concluded that the spent abrasive can be 
treated dockside in a fluidized bed reactor at 700°F 

: (370°C) and that a mobile, truck-mounted, fluidized bed 
system is feasible and can be demonstrated using current 

r technology and commercially available equipment. 

L 

i 
E 
: NEW TECHNIQUES FOR MAKING CELLULOSE 

DERIVATIVES-R. B. Seymour 
L I Journal of Coatings Technology. 49. No. 626.36 (March 1977) 
i 
I Since cellulose is not soluble in organic solvents, it has 

been the custom to prepare its derivatives by heterogene- 
ous reactions. The preparation of solutions of cellulose in 1 dimethyl sulfoxide and formaldehyde has made 
homogeneous reactions possible.,Thus esters and ethers 
of cellulose can be readily prepared without degradation 
of the polymers at room temperature. This technique may 

10 

be used to produce classical and new .derivatives with 
degrees of substitution from 0.1 to 2.0 

INVESTIGATION OF THE FACTORS INVOLVED IN MIL- 
DEW GR0WTH-C-D-I-C Society for Coatings Technol- 
ogy 
Journal of Coatings Technology, 49, No. 626,38 (March 1977) 

Unglazed ceramic tiles. 4.5 cm square, were self-primed 
with two batches of the PRI experimental unprotected 
acrylic latex coating, and were exposed vertically for vari- 
ous periods of time on the Battelle Columbus Laboratory 
test fence in West Jefferson, Ohio. When returned to the 
laboratory affer exposure, each tile wasaseptically scored 
and a 1.3 cm wide vertical segment was removed for mi- 
crobiological study. The remaining portion of each tile 
was extracted for two hr in  sterile deionized water: the 
extract of each tile was used to prepare 0.5% solution of i hydroxyethyl cellulose. Following a standard incubation , 
period of two hr at 25" C, the viscosities of the HEC solu- 
tion prepared from each tile extract were compared by 
Ostwald viscometry to that of a standard 0.5% HEC solu- 
tion prepared in sterile deionized water and to deionized 
water alone. The results of the microbiological and en- 
zyme study are discussed in their relationship to the pres- 
ence of visible disfigurement of the coating. 

WEATHERING RACK FOR SEALANTS-K. K. Karpati, 
K. R. Solvason, and P. J. Sereda 

Journal of Coatings Technology. 49, No. 626.44 (March 1977) 

An important factor influencing sealant performance on 
the outside of buildings is the cyclic movement induced 
by daily and yearly temperature changes. Although the 
sealant itself expands and contracts with temperature, 
these dimensional changes are negligible and largely re- 
versed by changes in the building elements surrounding 
the joint. At the present time sealant manufacturers 
suggest that for the best quality sealants, joints should be 
designed with such width that the movement produced in 
them by the surrounding building elements will not be 
more than 225% of the joint width. The exposure rack 
here described produces various amounts of movement 
covering a range reaching beyond 25%. 

The cyclic movement of the rack is produced by 
changes in  weather conditions that induce different 
amounts of movement in two kinds of metal used in the 
construction of the rack. 

Journal of Coatings Technology 1 



Blas 
the I 

iA FILLER AND EXTENDER THAT'S NATURALLY BETTER 
Approximately 7% of the earth's crust is com- istics, low absorption and specific gravity. 

posed of calcite, chiefly organic substances met- 
amorphosed into limestone and marble. Yet This outstanding mineral product can improve 

the properties and reduce the cost of paints, 
despite such abundance Of calcium plastics, paper, rubber, and ceramics. And thanks- relatively pure and uniform deposits of it in the 
U.S. are scarce. to nowcompleted plant expansions, it's promptly 

Pfizer owns and draws uDon several such rare deliverable in any desired amounts. 

deposits for our very high quality, very finely Direct nation-wide sales and technical services 
ground Vicron. Produced in a choice of controlled are provided for Vicron. For information or assist- 
particle sizes, Vicron has exceptional whiteness ance regarding it, call your nearest Pfizer sales- 
and brightness as well as purity and uniformity. It service office (see your Yellow Pages) or phone 
also has good wetting and dispersion character- our headquarters at 212-573-2816. 

MINERALS, PIGMENTS G METALS DIVISION 
B p t .  6X-7,235 E. 42nd Stmet, New York, New York 10017 



Initial Paper Presentations Announced 
For 1977 FSCT Annual Meeting in Houston 

A preliminary list of program ac- 
tivities scheduled for the 1977 Annual 
Meeting of the Federation of Societies 
for Coatings Technology, October 
26-28, at the Astrohall, Houston, Texas. 
has been announced by Program 
Chairman Elder C. Larson, of Shell De- 
velopment Co., Houston. The event is 
being held in conjunction with the Fed- 
eration's annual Paint Industries' 
Show. 

Mr. Larson and the members of his 
Program Steering Committee are devel- 
oping presentations around the theme, 
"Energy Efficient Coatings," and have 
invited prospective speakers to address 
this subject in its many ramifications. 

To date. three papers have been 
selected by the Committee for the pro- 
gram: 

"Microemulsions. A Means to Re- 
place Solvents in Paints" - Dr. Stig 
Friberg. of University of Missouri - 
Rolla. 

"Economic and Energy Savings 
Through Coatings" - Harold R. Pow- 
ers, of Sherwin-Williams Co. 

"Surface Preparation Profile for 
Anti-Corrosive Coatings" - John D. 
Keane. of Steel Structures Painting 
Council 

Other featured program pres- 
entations will include: Keynote Ad- 
dress; Mattiello Lecture; Society Pa- 
pers; Roon Awards Papers; Paint Re- 
search Institute Seminar; Overseas 
Papers; Manufacturing and Educational 
Seminars; and Panel Discussions and 
Workshops. 

Concurrent sessions will be held 
throughout the three-day meeting. but 
papers will be scheduled to avoid con- 
flicting presentations. 

Assisting Mr. Larson on the Program 
Steering Committee are: Fred G. 
Schwab, of Coatings Research Group. 
Inc.. Cleveland. Ohio; William A. 
Wentworth, of Napko Corp., Houston. 
Texas; Morris Coffino, of D.H. Litter 
Co.. Inc., New York, N.Y.; and 
William F. Holmes, of DeSoto, Inc., 
Garland, Texas. 

The Houston and Dallas Societies for 
Coatings Technology will serve as joint 
hosts for the event - the first ever to be 
held by the Federation in Texas. 

Paint Show 

To be held concurrent with the An- 
nual Meeting at the Astrohall, the Paint 
Show is the only national exhibit of raw 

Houston Astrohall wlll be site of 1977 Federation Annual Meeting and Paint Industries' 
Show. The Y-shaped structure occupies more than 16 acres and boasts world's largest 
convention center on one level. The Palnt Show will be in area beneath striped roof 
section. Bullding In background is famed Astrodome. 

materials and equipment used in the 
formulation, testingand manufacture of 
paints and related coatings. 

Approximately 90% of available 
booth space has already been reserved. 
And with more than seven months togo. 
the event promises to be the largest in 
Paint Show history. 

Show hours will be: l:00 to 6:00 pm 
on Wednesday, October 26; 10:00 am to 
5:00 pm on Thursday. October 27; and 
9:00 am to 4:00 pm on Friday. October 
28. 

Headquarters Hotel 

The Shamrock Hilton will be head- 
quarters hotel, with the Astrovillage 
hotels serving as co-headquarters. 

Free shuttle buses will provide trans- 
portation between the hotels and the 
Astrohall. 

Room Resewations 

All requests for rooms and suites 
must be on the official housing form and 
sent to the Houston Convention and 
Visitors Council. These forms have 
been mailed to all FSCT members, and 
additional copies are available from 
Federation headquarters. 

NPCA Meets Same Week 

The National Paint and Coatings As- 
sociation will hold its Annual Meeting 
on October 24-26 at the Hyatt Regency 
Hotel, in downtown Houston. 

NPCA registration badges will be 

honored for admission to the Federation 
Annual Meeting and Paint Show on 
Wednesday, October 26. 

Meetings Committee 

Members of the Houston Society are 
serving on the Meetings Committee 
under General Chairman Robert J. 
Klepser, of PPG Industries, Inc. Chair- 
ing the various subcommittees are: Pro- 
gram Operations - Ken Confer, of 
Cook Paint and Varnish Co.; Informa- 
tion Services - Charles Lundquist, of 
Ribelin Distributors, Inc.; Entertain- 
ment - Gordon Schreiner, of Gulf 
States Paint Co.; Publicity -Glenn W. 
Holladay, of Pfizer, Inc. 

Mrs. S.G. (Betty) Haysand Mrs. Paul 
(Fran) Crozier are in charge of the 
Spouses' Program. 

Registration Fees 

Regular "on-site" registration fees 
will be $35.00 for Federation members 
and $50.00 for non-members. Advance 
registration will be available for $30.00 
for members and $45.00 for non- 
members. Fee for Ladies' Activities 
will be $25.00 on-site and $20.00 in ad- 
vance. 

Once again, there will be a special 
$15.00 advance registration fee for re- 
tired members. 

Registration forms will be included in 
future issues of the JOURNAL OF COAT- 
INGS TECHNOLOGY, and will also be 
mailed to all members of the Federation 
in August. 

12 Journal of Coatings T e c h n o l ~ ~  



A HARDWORKING TEAM. . . 

COSAN PMA-100 
EPA Reg. No. 8489-5 

lus ZnO Are you looking for double-barrelled activity in 
controlling mildew on exterior latex paints? 

COSAN PMA-100 plus ZnO will outperform 
I combinations of ZnO with non-mercurial fun- 

gicides. 

It's a practical, logical and economical solution 
to mildew problems. 

Let us show you the better performance and 
enhanced general appearance COSAN PMA- 
100 plus ZnO can give you. 

Call or write for details. 

COSAN CHEMICAL CORPORATION 
481 RIVER ROAD P. 0. BOX 1042 a CLIFTON, N. J. 07014 
N.Y. (212) 736-2619 (20 1 ) 472-4400 





Progress in Pigments Comes from DuPont 

FOURTH IN A SERIES 

George Washington ... Thomas Jefferson. .. 
Benjamin Franklin ... Juan Bautista de Anza ... 

Juan Bautista de Anza! He was a Founding Father too, of sorts. 200 years 
ago, while a new nation was being born on the East Coast, Colonel de 
Anza was exploring northern California and laying the groundwork for 
.what would become our most populous state. His achievements were 
recently honored near the grounds of our Antioch, California plant, which 
served as his main campsite. 

Folks west of the Rockies have always been proud of their unique heritage, 
and we are proud to have the only titanium dioxide facility in the West. 
And now a new slurry line is on stream which provides our Western 
customers with Ti-Pure@' TiO, in its most efficient and economical form. 

Our three domestic TiO, plants have a total capacity of 425,000 tons, all 
by the modern chloride process which we introduced in 1948. And a 
fourth plant is on the way, anticipating the increased demand for TiO, 
in the 80's and beyond. 

Juan Bautista de Anza may not have foreseen his contribution to the 
territorial growth of our country, but we can foresee ours to its 
industrial growth. 



News from Washington 
Requirements for shipping by the var- DOT Grants Shipping Amendment Extension ious modes are now spread over Titles 

The U.S. Department of Transporta- 
tion, in response to two petitions filed 
by the National Paint and Coatings As- 
sociation, has agreed to a six-month ex- 
tension of the labeling requirements in 
the Docket HM-112 amendments to the 
shipping regulations for hazardous ma- 
terials, originally scheduled to take ef- 
fect January 1, 1977. 

In itsannouncement, DOTstated, "A 
packagefilled, marked or labeled before 
January 1, 1977. in accordance with 
regulations in effect on June 30. 1976, 
may be offered for transportation and 
transported, even though it does not 
comply with the packing, marking, and 

Status Report Issued 
On Toxicity Study 
Of Acrylonitrile Monomer 

Results contained in a status report of 
a long-term toxicity study of acryloni- 
trile monomer (AN), used principally in 
the manufacture of fibers, films. and 
other plastics, were recently given to 
government agencies, according to the 
Manufacturing Chemists Association. 
which is administering the study. 

The study, which is to run two years 
and involves exposure of rats to drink- 
ing water containing concentrations of 
zero, 35. 100. or 300 parts per million 
(milligtams per liter) of AN, is being 
funded by nine companies. and con- 
ducted by Dow Chemical U.S.A. Tox- 
icology Research Laboratory. 

Highlights of the 13-month status re- 
port show that administration of AN at 
the two higher concentrations to rats 
under conditions of the study has re- 
sulted in: decreased food and water 
consumption which wasassociated with 
lowered body weights; higher incidence 
of subcutaneous masses in the mam- 
mary region; higher incidence of ob- 
servable masses of the ear canal; pro- 
liferative lesions of the brain; and 
pathologic changes in stomach linings. 

The study is being funded by Ameri- 
can Cyanamid Co., Borg-Warner 
Chemicals, The Dow Chemical Co.. 
E. 1. du Pont de Nemours & Co.. Gulf 
Oil Corp.. Monsanto Co., Tennessee 
Eastman Co.. UNIROYAL Chemical 
Co., and Vistron Corp. 

The results were reported to the Food 
and Drug Administration. Envi- 
ronmental Protection Agency. National 
Institute for Occupational Safety and 
Health, Occupational Safety and Health 
Administration, Consumer Product 
Safety Commission, and the National 
Cancer Institute. 

labeling provisions of this amendment 
(HM-112). if it (i) is offered for transpor- 
tation before July 1, 1977, and (ii) com- 
plies with the package, marking, and 
labeling regulations in effect on June 30, 
1976." Originally, this clause stated that 
packages filled, marked, or labeled be- 
fore June 30,1976, could not be shipped 
after January 1, 1977. 

The HM-112 amendments, also 
known as the Consolidation of Hazard- 
ous Materials Regulations, is an at- 
tempt by DOT to simplify and shorten 
the Hazardous Materials Regulations 
into a single volume of the Code of Fed- 
eral Regulations. The amendment also 
includes changes in the preparation of 
paints and coatings for transportation 
which will have a major impact on the 
industry. 

14, 46, and 49 in the 'Code of Federol 
Regulations. 

Additionally, the definition of a 
"consumer commodity" in the amend- 
ment has been expanded by this recent 
correction. The definition now includes 
materials suitable for retail sale but 
which may, in fact, be intended for 
some other use. For example, paints 
going to a commercial or industrial ac- 
count, but packaged in a manner that 
would be acceptable for retail. 

NPCA has prepared a guide to the 
amended requirements. 

The latest changes to HM-112 cover 
more than 50 pages in the December 30, 
1976 Federal Register, and contain cor- 
rections to previously issued changes in 
the September 20, 1976 Federal Regis- 
ter. 

NPCA to Sponsor Two Occup 
The Executive Committee of the Na- 

tional Paint and Coatings Association 
has approved two studies which will 
focus on the occupational health of 
workers in the coatings industry. To be 
undertaken by Stanford Research Insti- 
tute, the general mortality study and the 
medical surveillance study will begin as 
soon as contract arrangements are 
completed. 

The general mortality study is a 19- 
month investigation of death records for 
paint manufacturing workers. Re- 
searchers will try to discover any 
worker fatalities from diseases or ill- 
nesses which are proportionately higher 
than the national average. This study 
will involve approximately 60 plants 
and 150,000 man-years of experience in 
paint manufacturing. 

The medical surveillance, to be run 
concurrent with the mortality study. 
will involve the development of forms 
and procedures which could enable a 
paint manufacturer to document any 
health problems among his workers. 
When the study is completed, SRI will 
submit a report describing how pro- 
spective morbidity (disease or illness) 
studies may be carried out using infor- 
mation obtained from these forms and 
procedures. 

Following completion of these two 
studies. NPCA will analyze the data to 
determine whether further studies are 
warranted. A general worker environ- 
ment program is tentatively planned 
(which must still be approved by the 
Executive Committee). which would 
document worker exposure to plant ma- 

ational Health Studies 
terials and recommended controls. This 
study would take approximately 19 
months and involve 10 plants ranging in 
size from those employing over 100 
workers to those with less than 25. 

The new Occupational Health Re- 
search Program has been under study 
by the Occupational Health Task Force 
for almost three years. 

The NPCA membership recently 
voted a 15% increase in dues to finance 
the program. 

ENERGYREPORT 
NEWSLETTER 

The Petrochemical Energy Group 
(PEG) has begun publication of an 
"Energy Report" newsletter. To 
be issued periodically, the 
"Energy Report" will present 
capsule case histories of member 
company projects and products 
that contribute to increased 
energy supply or efficiency. 

PEG is an ad hoc group of inde- 
pendent petrochemical compa- 
nies formed in 1972. Its purpose is 
to contribute to development of 
constructive national energy 
policies. including maintenance 
of an adequate supply of pet- 
rochemical feedstocks. Copies of 
the newsletter are available from 
The Petrochemical Energy 
Group, 1701 Pennsylvania Ave.. 
N.W.. Washington. D.C. 20006. 
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IF YOU LIKE M-P-K, 
WAIT 'TI LYOU TRY 
NEW M-P-A" 107&X 

RHEOLOGICAL ADDITIVE. 
For anti-settling control of non-aqueous sys- 

tems, the excellence of our M-P-A has been widely 
recognized. Now we can offer you something even 
better. New M-P-A 1078-X (xylene). 

It does more; you use less. 
Specifically, considerably lower amounts of 

M-P-A 1078-X yield the same anti-settling control as 
M-P-A. In addition, you have easier handling, faster 
dispersion and lower minimum temperature require- 
ments during processing. 

All of which add up to important cost savings in 
today's highly competitive market. 

Designed for high speed dispersion equipment 
aswell assand, pebbleand roller mills, M-P-A 1078-X 
provides many additional advantages, too. It prevents 
caking in dip tanks, lines, spray pots or storage con- 
tainers. It insures a smoother, thicker, single coat. It 
maintains excellent viscosity stability during storage. 

For further information and data sheets, contact: 
Industrial Chemicals Division, NL Industries, Inc., 
P.O. Box 700, Hightstown, N.J. 08520. Telephone: 
(609) 448-3200, Ext. 506. 

In Canada: Enelchem Products. 







Where have all 
3 the bubbles gone. 

Air Release Agent 7219 didn't let them happen. 
This walnut veneered panel is one of many that were spray coated with a 2-component 
polyurethane lacquer applied both with and without Henkel's Air Release Agent 7219 in 
extensive field tests. The same was done with nitrocellulose lacquers. 

Note how the untreated surface at the left is broken by entrapped bubbles and craters, 
while in the section at the right, which includes Air Release Agent 7219, there were no 
bubbles when the surface began to dry. Equally good results were obtained with curtain 
coating, spray and brush application. 

That's how Air Release Agent 7219 works. This new silicone-free defoamer is equally 
effective in all types of solvent paint systems and high solids coatings for wood and metal 
substrates. It is suitable for nitrocellulose lacquers, air- and oven-drying acrylic resin 
systems and cold hardening epoxy resin paints. 

Start off ymr paint system to a bubble-free finish with Air Release Agent 7219. We'll 
gladly help with application suggestions and samples. Write, or call 201-659-1200. 

Chem~cal Soecialties D ~ v ~ s ~ o n  um Henkd lm. 
1x11 Jen- at.. Hlkkln. N.J. 0- 

Teaneck. N.J . ~har l i l te .  N C. .  chicab, Ill. ~os~nge les .  Cal. 



AUDIOIVISUAL 
PRESENTATIONS 

Federation of Societies for Coatings Technology 
1315 Walnut Street l Sulte 830 l Phlladelphla, Pa. 19107 

(All AIV presentations include slides, cassette tapes and scripts) 

CAUSES OF DISCOLORATION IN PAINT FILMS 
Some of the common causes of paint dlscoloratlon, such M mildew, sulflde stalnlng, dirt retantlon and 
staining by cedar or redwood are illustrated on houses and on painted panels. Chemlcal tests for dls- 
tinguishlng between these types of stains are shown. A test for dlstlnguishing between efflorescence 
and chalking of palnt films is also described. 

15 Minutes (37 Slides) ........................................................ .$90.00 

HIGH SPEED DISPERSION 
Produced by the Manufacturing Committee, Montreal Soolely lor Coatlngs Technology 

High speed dlsperslon Is wldely used In the manufacture of protective coatings. The show covers 
theoretical and practical techniques used for dlsperslon In palnt plants. Color slide8 show laboratory 
test equipment and plant scale manufacturlng procedures. 

20 Minutes (60 Slides) ......................................................... $40.00 

FEDERATION TRAINING SERIES ON TEST METHODS-Volume One (12 Lesmonn) 
Prepared by the Federation Educational Committee 

Lessons 
Stormer Viscometer 
Stormer Viscometer - Stroboscope 
Specular Gloss 
Acid Number 
Non-Volatlie Content of Resln Solution 
Porosity of Palnt Fllms 
Surface Tension 
Flash Point - TCC 
Weight Per Gallon 
Sag Resistance 
Leveling 
Hardness - Sward Rocker 

Producing Society 
Cleveland 
Golden Gate 
Lo8 Angeles 
Paciflc Northwest, Portland Section 
Loulsvllle 
Paclflc Northwest, B. C. Section 
Pittsburgh 
Golden Gate 
Cleveland 
Rocky Mountaln 
Rocky Mountaln 
Houston 

............... Lessons vary from 7 to 20 minutes (300 rlldes) $100.00 (Complete Set) 

------------- 

Causes of Discoloration in Paint Films ... $30.00 High Speed Dlsperslon ... $40.00 

Federation Training Series on Test Methods-Volume One (12 Lessons) . . .  $100.00 (Complete Set) 
(All Shipments FOB Philadelphla) 

Name 

Company Name 

City state ZIP 

PLEASE MAKE ALL CHECKS PAYMLE 10 

Federation of Societies for Coatings Technology 
1315 Walnut Street Sulte 830 Phlladelphla, Pa. 19107 

hnnyluanis ~ u i d e n k  phase add 6% ulu tax 



ORDER FORM 

FEDERATION SERIES ON COATINGS TECHNOLOGY 

FEDERATION OF SOCIETIES FOR COATlNGS TECHNOLOGY 
1315 Walnut St., Philadelphia, Pennsylvania 19107 

Please enter my order for the following Units at the price of $1.50 each: 

Number 
Of Copier Unit Title 

ANNOUNCING 

Price 
(@ n .SO) 

......... "Introduction to Coatings Technology"-W. R. Fuller. (Oct. 1964) (Revised May 1973) $ 

......................... "Formation and Structure of Paint Filmss'-W. R. Fuller. (June 1965) $ 

"Oils for Organic CoatingsM-F. L. Fox. (Sept. 1965) ......................................... $ 

"Modern Varnish Technology"-A. E. Rheineck. (May 1966) .................................. $ 

"Alkyd Resins"4. R. Blegen. (Mar. 1967) ................... ... .......................... $ 

........................ ........................ "Solvents"-W. R. Fuller. (May 1967) .... $ 

"White Hiding and Extender pigments;'-W. H. Madson. (Oct. 1967) .......................... $ 

"Inorganic Color Pigments'-W. R. Fuller and C. H. Love. (Mar. 1968) ........................ $ 

"Organic Color Pigments"4. G. Mone. (July 1968) ......................................... $ 

"Black and Metallic Pigmentsw-W. S. Stoy. E. T. Usowski, L. P. Larson, D. Passigli, W. H. 
Byler. R. Evdo. and W. von Fischer. (Jan. 1969) ............................................ $ 

"Paint Driers and Additivesw-W. J. Stewart. (June 1969) ..................................... $ 

"Principles of Formulation and Paint Calculations"-W. R. Fuller. (June 1969) ................ $ 

.................. "Amino Resins in CoatingsS-W. L. Hensley and W. E. McGinty. (Dec. 1969) $ 

"Silicone Resins for Organic Coatingsm-R. W. Clope and M. A. Glaser. (Jan. 1970) ........... $ 

"Urethane Coatings"-D. Lasovick. (July 1970) .............................................. $ 

"Dispersion and Grindings'-M. H. Schaffer. (Sept. 1970) ..................................... $ 

................................................ "Acrylic Resins"-Gerould Allyn. (Mar. 1971) $ 

"Phenolic Resins'-R. D. McDonald. (Mar. 1971) .......................................... $ 

................................................... "Vinyl Resins'-G. M. Powell (Apr. 1972) $ 

"Epoxy Resinsw-R. A. Allen (Apr. 1972) ........................ .. .... . . . . . . . . . . . . . . . . . . .  $ 

"Nitrocellulose and Organosoluble Cellulose Ethers in  Coatingsw-E. C. Hamilton and 
L. W. Early, Jr. (Sept. 1972) ................................................................ $ 

"Plasticizers" 4. K. Sears (June 1974) ...................................................... $ 

"Interior Finishes'-Murray Abriss and Oliver Volk (Apr. 1976) ............................... $ 

"Exterior House Paint'%. G. Schurr (To be Published) ..................................... $ 

Handy flat back bladetype magazine binder which will hold up to 18 units in the "Federation 
Series." The binder is covered in blue imitation leather with gold embossing on the front and 
backbone. No holes to punch and no tools required. Binder stands upright on shelf. ($5.50 each). $ 

TOTAL 
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City State Zip Code 
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In a nutshell... How we give you 
more tor your zinc oxide dollar 

TO MEET YOUR SPECIFIC REQUIREMENTS Our sales and customer service people as well as 
EXACTLY -we supply American and French Pm- our network of distributors are experienced, knowl- 
cess Zinc Oxide in the widest available range of edgeable and helpful-all part of the extra value you 
grades and particle sizes . . . Regular and Coated . . . get with our oxide. 
Pelletized and Granular. We also offer you the TO GIVE YOU LONG TERM RELIABILITY OF 
greatest flexibility in forms of shipment from bags to SUPPLY-we have the biggest zinc smelter in the 
bulk hopper cars. U.S. It has its own power generating plant and in- 

TO INSURE YOUR SUCCESS WITH OUR corporates one of the world's most modern zinc 
PRODUCT-we give you the most comprehensive oxide producing facilities. We've expanded our 
combination of quality control, research and techni- ZnO capacity 45% since 1973. 
cal assistance to insure your success with our prod- Strategically located on the Ohio River, 30 miles 
uct. Our $1,400,000 quality control center is second northwest of Pittsburgh, our plant has excellent 
to none in the industry. It utilizes the most sophisti- highway, barge and rail access to the central, eastern 
cated instrumentation and computerized controls to and southern U.S. 
keep an unrelenting scientific eye on our quality. As a vertically integrated supplier we have our 
Our experienced technical service specialists, own zinc reserves, mines and mills in Northern 
backed by one of the most advanced laboratories of New York State. We also carry on an extensive, 
its kind, bring the benefits of continuing exploration pm- 
St. Joe research and pmcess- 
ing know-how right into your 
plant. MINERALS CORPORATION abmad. 

250 Park Avenue 
New York, New York 1001 7 

Tel. (21 2) 953-5 104 





Qualitative and Quantitative Analysis 
Of UV lnitiators in Cured Acrylic Coatings 

J. Terrance Geary 
Lord Corporation* 

This paper describes a procedure for qualitative and 
auantitativedeterrnination of five cornrnonlvencountered 
uv initiators in cured acrylic coatings. lnitiators stud- 
ied were benzophenone, diethoxyacetophenone, p- 
bromoacetophene, and two benzoin ethers marketed 
under the trade names of Vicure 10 and Trigonal 14. 

KEY WORDS: Ultraviolet (UV) initiators; Photoinitiators; 
Cure; Diluent; Thin layer chromatography (TLC); Hydra- 
zone. 

INTRODUCTION 
Impending legal restrictions and economic considera- 
tions have hastened development and commercializa- 
tion of solventless, radiation-cured resins. The arrival 
of these resins has created a need for new analytical 
procedures to monitor many compounds, including UV 
initiators, in cured films. An extensive literature search 
failed to uncover any published methods dealing with 
the analysis of initiators in cured coatings. For this 
reason we undertook to develo~ a method cabable of 
qualitatively identifying five of'the more corh-ionly- 
encountered initiators and estimating their level in - 
cured acrylic films. 

After a brief examination of the typical UV system 
and photoinitiation process shown in Figure 1, it can be 
seen that the choice of an analytical procedure was not 
straightforward. Figure 1 illustrates a typical UV cure 
system. The system consists of a prepolymer or 
oligomer dissolved in an active diluent, often an acry- 
late, and a photoinitiator. The oligomer contains reac- 
tive end groups, sometimes acrylic moieties, that are 
capable of polymerizing with the diluent. In the 
polymerization process, the first step is initiation. The 
photoinitiator decomposes to form two radicals which 
may react either with the diluent or the oligomer to 
initiate polymerization. Propagation then proceeds via 
the free radical mechanism until the polymer chain is 
terminated. Terminations can occur in a variety of ways 
and will not be discussed here. 

In addition to initiation, the free radicals generated 

'This paper was presented at the Pittsburgh Conference on Analytical Chemistry and 
Appliud Spelroscopy on March 1. 1976. 

'2WO W. Grandview Blvd.. Erie. Pa. 16512. 
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by the photoinitiator may react with impurities in side 
reactions and be lost, or they may simply recombine. 
From the preceding explanation, it can be seen that, at 
least theoretically, all or most of the initiator could be 
consumed by the process either in initiation or through 
side reactions. 

Although recombination of the initiator radicals to 
reform the parent compound is possible, there was no 
wav of knowing if the level of recombination was signif- 
icaht. The then was to decide whether toiook 
for possible initiator by-products, initiator end groups, 
or the parent initiator itself. Clearly, detection and es- 
timation of initiator end groups was not feasible. With- 
out knowing the identity of the many possible by- 
products which could be formed, it would be equally 
difficult to develop a method capable of detecting and 
identifying initiator by-products, and quantitative anal- 
ysis would be impossible. The most practical approach 
would be to assume that the level of recombination 
would be high enough to allow analysis of the polymer 
films for residual initiator. The assumption is warranted 
in the case of UV coatings because of their high viscos- 
ity. In high-viscosity systems, the initiator radicals are 
held in close proximity to each other by the "solvent" 
which acts like a cage. This cage effect favors recombi- 
nation of the radicals to reform the parent initiator. 
Most UV coating systems are of high enough viscosity 
that the cage effect could occur.' 

Sensitivity and selectivity was of prime importance 
in selecting an analytical method, due to the sample size 
and complex sample matrix. We expected the sample 
size to be less than 0.1 mg, and we expected the sample 

n I-q-c-cb - DILUENT 

Flgure 1 -Typical UV cure system 
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Table 1 - R, Valum of pnhphenylhydrazonea 
In Carbon Telrachlorlde/Pyrldlne; 90110 (vhr) 

A Trigonal 14 

B Vicure 10 

6 E D p-Bromoacetophenone 
0 

E Diethoxyacetophenone 
Flgum 2 - Typical chromatogram Illuatntlng tho Inklators 

d u d k t  

matrix to contain oligomer, plasticizers, and any low 
molecular weight impurities that could be solvent- 
extracted from a cured film. Thin layer chroma- 
tography (TLC) offered the best chance of obtaining 
both the sensitivity and selectivity required. 

EXPERIMENTAL 
REAGENTS: 

Acetic acid (J. T. Baker Co.. reagent grade) 
Ethyl alcohol (Pharmco. 95%. Publicker Industries, Inc.) 
pnitrophenylhydrazine (Eastman Chemical Products, Inc., 

reagent grade) 
Ethyl acetate (Eastman, reagent grade) 
Carbon tetrachloride (Baker, reagent grade) 
Pyridine (Baker, reagent grade) 

INITIATORS: 

Diethoxyacetophenone (Union Carbide Corp.) 
Trigonalm 14 (Noury Chemical Co.) 
Vicure' I0 (Stauffer Chemical Co.) 
pBromoacetophenone (Noury Co.) 
Benzophenone (Aldrich Chemical Co.) 

EQUIPMENT: 

TLC Plates (Chromara 7GF 20 x 20 Byk-Mallinckrodt GmbH) 
Rectangular flat-bottom developing chamber 
Cary 14 Spectrophotometer 
Beckman 1.0 cm match UV cells 

PREPARATION OF STANDARDS 
pNitrophenylhydrazone derivatives were prepared 

for each of the initiators according to the procedure 
described by Shriner, Fuson, and Curtinas The in- 
itiators were used as received. Approximately 0.5 g of 
initiator was added to a 50 ml beaker followed by 0.5 g 
of pnitrophenylhydrazine and 10 ml of ethyl alcohol. 
Solution was obtained by warming gently on a hotplate. 
The solution was then brought to a boil, and three drops 
of glacial acetic acid were added. The solution was 
allowed to boil for an additional 10 min and then re- 
moved from the hotplate and allowed to cool to room 
temperature. 

Of the five initiators, benwphenone, diethoxyaceto- 
phenone, and pbromoacetophenone formed solid de- 
rivatives which precipitated readily from ethanol. The 
Vicure 10 and Trigonall4 (benzoin ethers) did not form 
solid precipitates. The benzoin derivatives were sepa- 
rated by adding H20 dropwise to a boiling solution of 
the hydrazone in ethanol until a slight cloudiness devel- 

Inltbtor Rt  value^ 

Benzophenone 0.47 
pBromoacetophenone 0.13 
Vicure 10 0.67, 0.58 
Diethoxyacetophenone 0. 
Trigonal 14 0.32, 0.58.0.67 

oped. Upon cooling, the hydrawnes separated as a 
tarry mass. Each of the derivatives was purified by 
recrystallizing twice from ethanol. 

SAMPLE PREPARATION 
Films of acrylic coating were prepared on aluminum 

panels and cured using a standard UV curing unit. : 
Approximately 0.5 g of each film was weighed on an ' 
analytical balance and the weight recorded to the 1 
nearest milligram. The weighed film was then trans- , 
ferred to a screw-top vial and 50 ml of ethyl acetate 1 

added to each vial. The films were extracted for two . 
hours by shaking on a laboratory shaker. The extract 
was transferred to an evaporating dish and the solvent 
evaporated to dryness. We investigated both room 
temperature evaporation and the use of a hotplate and 
found no difference in the results. 

After evaporation of the ethyl acetate, the residue 
was washed into a 50 ml beaker using two 10 mm 
portions of boiling ethanol. The washings were concen- 
trated to approximately 112 volume, allowed to cool, 
and transferred to a 10 ml volumetric flask. The 
washings were then brought to a final volume of 10 ml. 
A 1.0 ml aliquot was removed from the flask, diluted to 
50 ml, and saved for UV analysis. The remainder of the 
solution was transferred to a 30 ml beaker, and 1 lmgof 
pnitrophenylhydrazine was added. The solution was 
brought to a boil, and two drops of acetic acid were 
added. The solution was allowed to concentrate to a p  
proximately 5 ml and then removed from the hotplate. 
The solutions were spotted on a chromatographic plate 
that had been conditioned for one hour at 1 1S0C. The 
conditioned plate was developed for 30 min in a 
chamber saturated with carbon tetrachloride and pyri- 

PUU rillion 

Flgum 3 - Callbration cum, br Vicum 10 showing .korbam 
vr. collwmdon 
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ANALYSIS OF UV INITIATORS IN CURED ACRYLIC COATINGS 

Tabie 2 -Values of Wavelength of Maximum Absorption and 
Molar Extinction Coefficients of Various Photoinitiators 

Compound Max.  c 

pBromoacetophenone 2710 12,150 
Benzophenone 2530 20,313 
Trigonal 14 2480 18,371 
Diethoxyacetophenone 2480 11,818 
Vicure 10 2480 12,365 

Solvent: 95% Ethyl alcohol 

dine vapors using CC14: Pyridine (90: 10 vlv) as the 
developing solvent. The above initiators can be deter- 
mined from the Rf value (Rf is defined as the distance 
travelled by the spot, divided by the distance travelled 
by the solvent front). A typical chromatogram is illus- 
trated in Figure 2. The Rfvalues of each of the initiators 
appear in Table 1. Although visualization can be ac- 
complished by spraying with methanolic KOH, it is not 
usually necessary, as 5 micrograms (pg) of the hydra- 
zones produces a fluorescent spot easily detected with 
the naked eye. 

QUANTITATIVE ANALYSIS 

The diluted sample prepared from the aliquot taken 
prior to derivitization was used to determine the in- 
itiator level quantitati~ely.~The sample is simply 
scanned from 4000 to 1900 A on a UV spectropho- 
tometer. It may be necessary to dilute the sample be- 
fore completing the UV analysis. Quartz cells with a 
1.0 cm path length were used for all analyses. The 
concentration of the initiator in solution was deter- 
mined from a calibration curve. The concentration of 
photoinitiator in the film can then be calculated from 
the concentration of the solution. A calibration curve 
for Vicure 10 is shown in Figure 3. The curve was 
prepared by observing the absorption of 2,4,6,8 and 12 

Tabie 3 - Recovery of initlators from Cured Acrylic Coatings 

Vlcure 10 
mg. Added mg. Recovered % Recovery 

4.987 4.589 92.02 
4.990 4.57 1 91.60 
4.500 4.171 92.69 

Avg. 92.10% 

Benzophenom 
mg. Added mg. Recowred % Recovery 

4.999 4.291 85.84 
5.037 4.332 86.00 
4.997 4.304 86.13 

Avg. 85.99% 

Methoxy.alophemme 
mg. Added mg. Recowred % Recowry 

5.01 1 4.509 89.98 
5.000 4.494 89.88 
5.010 4.509 90.00 

Avg. 89.95% 

J. TERRANCE GEARY received the 
BS Dearee in chemistw from Wheel- 
Ing cilege,  heeli in^,.^.^. in 1969. 
After four years with du Pont de 
Nemours & Co., Inc., he joined Lord 
Corp. as Group Leader of Spec~al 
Analysis and Methods Development. 
He is a member of the Amerlcan 
Chemical Society and currently 
serves as Professional Relations 
Chairman for the Erie Section. 

ppm solutions of Vicure 10 in ethanol at 2480A (wave- 
length of maximum absorption). The A,,, (wavelength 
of maximum absorption) and 4 (molar extinction coeffi- 
cient)* for each of the initiators studied are listed in 
Table 2. 

Recovery studies were run using films that had been 
initiated with benzophenone, diethoxyacetophenone, 
and Vicure 10. The films were prepared from resins that 
had been carefully formulated to contain 1.0% initiator 
by weight. The analysis was carried out in triplicate for 
each film. Results of the recovery work appear in Table 
3. The precision was satisfactory. The results were 
surprising, however, in that they indicated most of the 
initiator was recovered unchanged from the cured 
polymer film. The lowest recovery encountered was for 
benzophenone, and it averaged better than 85% recov- 
ery. The difference between recovery levels observed 
for each initiator type agrees with observations from 
other work, indicating that benzophenone is more re- 
active than diethoxyacetophenone and that both ben- 
zophenone and diethoxyacetophenone are more react- 
ive than Vicure 10 under the conditions employed. 

DISCUSSION 

The choice of p-nitrophenylhydrazine as the de- 
rivitizing agent was based solely on its availability. 
Other derivatives such as the semicarbazone, oxime, 
and 2,4 dinitrophenylhydrazone could probably be 
used with the understanding that the TLC procedure 
would have to be optimized for whatever derivative 
was used. Several attempts to separate the initiators 
without forming a derivative were attempted unsuc- 
cessfully. 

A total of five solvent systems were investigated. 
These were: 

.r is defined as absorbance 

gram-moles 

Table 4 - R, Valuea of pNIbopheny1 Hydrazones 
For Varlws Solvent Systems 

CeH14 Qbhb CaHa -- 
initiator CHICO~CZI~ C~CII  C~~COICZH cnan 

(4:l) (SO:%) (955) 

Benzophenone 0.58 0.44 0.67 0.45 
pBromoacetophenone 0.75 0.47 0.71 0.70 
Vicure 10. 0.58 0.75 0.65 0.68 
Diethoxyacetophenone 0.45 0.28 0.68 0.44 
Trigonal 14 0.58 0.75 0.65 0.68 
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(1) Hexane: Ethyl acetate (4: 1) 
(2) Hexane: Ethyl acetate (50:50) 
(3) Benzene: Methanol (955) 
(4) Chloroform 
(5) Carbon tetrachloride: Pyridine (90: 10) 

As can be seen from the R~values in Table 4, solvent 
systems 1-4 did not provide adequate separation to 
allow qualitative identification of the initiators by TLC. 
Benzene and ethyl acetate at a ratio of 4:1 failed to 
separate benzophenone from Vicure 10. Chloroform 
failed to separate benzophenone from p- 
bromoacetophenone. A 50150 mixture of hexane and 
ethyl acetate made it practically impossible to differ- 
entiate between benzophenone and diethoxyace- 
tophenone. The benzenelmethanol system failed to 
separate benzophenone from diethoxyacetophenone 
and also showed poor resolution between bromo- 
acetophenone and the benzoin ethers Vicure 10 and 
Trigonal 14. The TLC procedure was almost aban- 
doned when we discovered a paper by Dhont3 describ- 
ing the use of carbon tetrachloride and pyridine as a 
solvent system suitable for hydrazone separation. De- 
velopment of a TLC procedure that would allow 
qualitative identification was critical, since UV spec- 
troscopy could not be used qualitatively. Re-analysis of 
the TLC spots, the procedure we were using, was too 
time-consuming for routine analysis. The carbon tetra- 
chloridelpyridine system gave surprisingly good sepa- 
ration of the hydrazones and solved the problem of 
qualitative identification. 

Visualization can be enhanced by spraying with 
Methanolic KOH. Although visualization is not usually 
necessary, it can be advantageous when examining 
films from tiles. In cases where a vinyl asbestos type 
substrate is used, the characteristic colors produced by 

the hydrazones after spraying with KOH can help dif- 
ferentiate the initiator spot from contaminants such as 
plasticizers and low molecular weight oligomers. 

This method has been applied successfully to coat- 
ings applied to substrates as well as free films. Films as 
old as eight months have been successfully analyzed for 
initiator identity. Quantitative work is complicated 
when analyzing coatings taken from some substrates. 
Care must be taken to separate the coating from the 
substrates prior to analysis. Mechanical methods of 
separation such as scraping with a razor blade have 
proven superior to chemical methods. 

CONCLUSION 
Thin layer chromatography coupled with UV 

spectroscopy provides a convenient method for the 
qualitative and quantitative analysis of UV initiators in 
cured acrylic coatings. 
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(Study of the Fluidized Bed Process 

1 For Treatment of Spent Blasting Abrasives 

/ A. Ticker, H. S. Preiser, and J. Diliberti 

i David W. Taylor Naval Ship Research and Development CenteP 

In recent years, problems related to the safe handling and 
disposition of organotin materials have gained in promi- 
nence. This paper describes a fluidized bed incineration 
method for the treatment and disposal of spent blast 
cleaning abrasives containing organotin paint particles. 
Results of laboratory experiments such as thermo- 
gravimetric analysis (TGA), paint film ignition studies, and 
bio-toxicity tests are presented. Information is also in- / cluded concerning bl&ting productiondata. paintsystem 
weights, and characterization of the abrasive. In addition. 

/ a design basis for a mobile prototype treatment unit is 
established. It is concluded that the spent abrasive can be 
treated dockside in a fluidized bed reactor at 700°F 
(370°C) and that a mobile, truck-mounted, fluidized bed 
system is feasible and can be demonstrated using current I technology and commercially available equipment. 

1 
1 KEY WORDS: Fluidized bed incinerator: Oraanotin an- 
/ tifouling paints; Mobile detoxification Pollution 
1 abatement; Spent blasting abrasive disposal; Pyrolysis. 

INTRODUCTION 

The commercial use of organotin antifouling paints on 
f the underwater hulls of ships is undergoing substantial 
, increase. These substances require proper procedures - - -  
/ for safe disposal after blast cleaning opera60ns due to 
I their hazardous nature. This paper describes a pro- 
: posed method for dockside treatment of spent blast- 
1 cleaning abrasives containing organotin paint particles 

to allow reuse of the abrasives and safe disaosal of the 
; blast residue. 

i APPROACH 

1 At the outset, a study was made of candidate proc- 
' esses for organotin decomposition, removal or dispos- , al. These included: 

Solvent extraction of the organotin paint from the 
contaminated bulk abrasive. 
A proprietary chemical paint-stripping process to 
dissolve and soften the antifouling paint on a ship's 
hull so as to enable removal of the paint by manual 
scraper. 

*Annapolis Laboratory. Annapoh. Md. 214UZ. 

Ultraviolet irradiation to degrade the organotin 
compounds. 
In situ low-temperature heating by use of micro- 
wave techniques to degrade or volatize the organo- 
tin compounds. 
Preparation of cement or concrete blocks utilizing 
contaminated spent abrasives. 
Bio-oxidation of the organotin compounds. 

After the advantages and disadvantages of each of 
these processes were considered, each was rejected as 
being either too slow, too costly or too inefficient for 
practical shipyard application. In addition, in some in- 
stances, additional air or water pollution problems were 
created by the use andlor disposal of solvents and paint 
stripping chemicals. Thermal decomposition emerged 
as the most plausible candidate technique. 

Paint Particle Concentration 

In view of the large volumes of abrasive involved in 
routine shipyard blasting operations, methods to con- 
centrate the paint particles in the bulk abrasive before 
decontamination were considered. Various particle 
concentration processes were investigated. Of these, 
two procedures appeared promising: a gravity separa- 
tion system and a centrifugal-froth-flotation process. 
Both of these processes yielded waste waters that in- 
volved additional problems related to storage and dis- 
posal of dissolved organotin compounds. Air separa- 
tion techniques, eliminating the contaminated process 
waste waters, were also investigated. However, ac- 
ceptable levels of separation of organotin from the bulk 
abrasive could not be achieved. For these reasons, 
efforts to concentrate the paint particles in the bulk 
abrasive so as to reduce the volume of abrasive requir 
ing treatment, were terminated. 

Thermal Decomposltlon 
Heating the contaminated abrasive would result in 

decomposition of the organic portion of the organotin . 
molecule, thereby converting the tin to an inorganic 
form. Consultation with knowledgeable represen- 
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Tabb 1 - X-Ray Analyala of UncontrmlnrW A b m k  

I 
Figure 1 -Typical fluldlzed bed furnace (lndlmcl M n g )  

tatives of industry and several universities confirmed 
the soundness of this judgment. As further verification, 
a laboratory experiment was conducted. This test in- 
volved the ignition in a muffle furnace of two duplicate 
weighed samples of a black, dried paint film of known 
organotin content (Formula 1020A). The specimens 
were treated for 45 min at a temperature ranging be- 
tween 1000" and 1400°F (538" and 760°C) to yield a 
white fluffy residue. Calculations based on the weights 
of this residue indicated a conversion of 93% of the tin 
theoretically present in the original sample. The re- 
maining seven percent was probably lost during a short 

SPRAY WATER, 

RECYCLED HOT AIR \ 

RUBBER 

PREHEAT 
BURNER I 

FLUIDIZED ABRASIVE 
MEDIA 

I 
H00111ED D R A W M U X I I T E S I  
Cf PROCEDVNE CORPWAIION 

Figure 2 - Industrial type f luMIA bed reector (dlmcl fired) 

Arsenic 
Barium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Rubidium 
Strontium 
Titanium 
Yttrium 
Zinc 
Zirconium 

Note: The lower detection limit for tin by this method is 20 ppm; 
therefore, tin was not detected. No check was made for el- 
ements with atomic numbers less than 22 (Titanium). 

fuming period (approximately 1 to 2 min) encountered 
in the initial heating stages. This result was well within 
the limits of experimental error and confirmed the fea- 
sibility of this approach. 

Numerous types of incineration equipment were in- 
vestigated for applicability to the problem. These in- 
cluded incinerators, modified incinerators - such as 
the Tumble-Burner, fluidized bed furnaces, fixed and 
rotary kilns, and calciners, and other thermal process- 
ing devices. After consideration of the pros and cons for 
each of the above systems, the fluidized bed furnace 
appeared most suitable for the proposed decomposition 
process. 

Fluidized Bed Process 

The mode of operation for a typical fluidized bed 
furnace is schematically illustrated in Figure 1. If air is 
correctly fed through a bed of solid particles, a state of 
fluidization can be achieved. The individual particles 
become microscopically separated and assume liquid- 
like characteristics, such as excellent heat-transfer 
properties and the ability to attain very high temper- 
atures. For our purposes, the fluidized bed consisted of 
the contaminated abrasive. Figure 2 depicts an indus- 
trial type fluidized bed reactor showing the after burner 
and cyclone-scrubber arrangement to ensure that any 
fumes or particles are not ejected into the atmosphere. 
In addition. a heat exchaneer is included in the exhaust 
stream so that waste hearcan be recycled to dry and 
preheat and spent abrasive before it enters the combus- 
tion chamber. 

CHARACTERIZATION OF ABRASIVE 

Unused Abrasive (Uncontaminated) 
The abrasive grit used for the blasting operations 

consisted of a steel slag which had been prepared at 
high temperatures and was essentially devoid of or- 
ganic matter. Chemical analysis of the unused grit re- 
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(free-drained) 

Bulk density. Iblfta (gmlcc) 
Initial (freedrained) 
Incinerated 

Fluidization air velocity, 
fpm (cmlsec) 

Incipient 
Normal operating 
Maximum operating 

I I% by weight 

Fluidization expansion 
Maximum operating. % 50 

vealed an inorganic tin content of I1 ppm. Other tests 
failed to detect organotins. Results of x-ray analysis of 
the uncontaminated abrasive grit are shown in Table 1. 

Contaminated Abrasive 
Contaminated abrasive mixed with water was re- 

ceived at the laboratory in 55-gal metal drums. A sam- 
ple of this material was free-drained to establish mois- 
ture content in the drained condition. The free-drained 
product was fluidized at ambient temperature and 
fluidizing air velocities were measured for producing 
incipient, normal, and maximum fluidization. Expan- 
sion of the fluidized bed at maximum fluidization was 
also determined. Samples of the free-drained contami- 
nated abrasive were incinerated for approximately one 
hour under fluidized conditions at 7M0, 800°, 900" and 
1150°F (372". 427", 482" and 621°C). The 7M0and 800°F 
(372" and 427°C) tests each exhibited exothermic peaks 
caused by combustion of organic material in the abra- 
sive. These exothermic peaks maintained the ternper- 
ature level of the charge above the control temperature 
for approximately 40% of the cycle. The temperature 
rise during the 900°F and 1 150°F (482" and 621°C) test 
runs presented a first-order step response from 70°F 
(21°C) to 900°F(4820C) and 1 150"F(621°C), respective- 
ly. A bulk density measurement was made before and 
after the 900°F (482°C) treatment. No problems were 
encountered in incinerating these samples as fluidized 
beds. In these experiments, no attempt was made to 
analyze the exhaust stream. The results of these tests 

Tabk 3 - Partkk S b  DirMbution 
(Contaminated Abrasive) 

'&la 4 - Abnrlm B W n g  Opntlon Date 
(Pounds Used per Blaster) 

Vinyl 
F-117. 119, I21 18 1170 5 395 3 258 
12.5-mil total 

Epoxy-vinyl 
F-150, 151, 154, I21 I5 975 4.4 348 2.5 215 
12-mil total 

Hot plastic 
F-117, 14N. I5HNP 14 910 4 316 2 172 
30mil total 

la) Based on elirnalcd data submitted by Long Beach Naval Shipyard. 

are summarized in Table 2. A portion of the contami- 
nated abrasive was dried and particle size distribution 
was determined by sieve analysis. The results of this 
test appear in Table 3. 

BLASTING OPERATIONAL DATA 
To further define the potential magnitude of the dis- 

posal problem and to determine equipment size and 
capacity requirements, information was gathered from 
various shipyards concerning abrasive use rates during 
blast cleaning operations. A typical set of such data, 
presented in Table 4, indicated an upper limit use rate of 
approximately five tons of abrasive per blasting nozzle 
per eight-hour shift. In addition, the weight of dry coat- 
ing film per unit area of ship's hull was calculated for 
several coating systems currently in use. These data 
appear in Table 5. Calculation of these values is based 

Tabk 5 - hint  Systm WelgM 
(Pounds p r  1000 8q fi  ot Hull A m )  

syrm 
Epoxy1 Epoayl Vinyl/ Vinyl1 

Formula CulO AF TBTOAF CulOAF TBTO AC 

FlSO 
(3 mils) 32.37 32.37 
PI51 
(3 mils) 31.56 31.56 
F- 154 
(2 mils) 20.74 20.74 
F-117 
(0.5 mil) 6.80 6.80 
F-1 19 
(8.0 mils) 153.12 153.12 
Vinyl AF 
F-121 
(4 mils) 98.48 98.48 
Vinyl TBTO 
(F- I020A) 
(4 mils) 31.24 31.24 

Total System, 
Ib 183.15 115.91 258.40' 191.16 
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TEMf€RATUIE, 'C 

Figure 3 - Thmmgmlmatrk rnrlyrlr c u m  obtained tor r 
r m w  of d M  organotin plnt film (formula 1020A) 

on certain approximations, such as coating loss during 
application (over spray, drip, spills, etc.), and can 
therefore only be considered as approximate values. 
With this understanding, Table 5 indicates that the 
weight of paint on a ship's hull ranges between 0.1 and 
0.25 lblftP (0.49 to 1.22 kg/m2). Combining information 
in Tables 4 and 5 indicates that the antifouling paint 
concentration in the spent abrasive is slightly in excess 
of one percent. 

THERMOGRAVIMETRIC ANALYSIS 

To evaluate the effectiveness of the fluidized bed 
furnace procedure for the destruction of all organic 
material in the spent abrasive, the following samples 
were subjected to thermogravimetric analysis (TGA): 

Dried organotin paint film (Formula 1020A). 
Unused abrasive (noncontaminated). 
Used abrasive (contaminated). 
Contaminated abrasive after treatment in a 
fluidized bed reactor at 900°, 800", and 700°F (482", 
427", and 372°C). 

In this procedure, each sample was heated in air at a 
preset increasing temperature rate of 5°C per min and 
weight loss due to heating of the organic material in the 
sample was recorded. The results of these tests appear- 
in Figures 3 and 4. A sample consisting only of dry 
organotin paint film, tested as described above, pro- 
duced the weight loss curve seen in Figure 3. It is 
apparent that combustion of most of the paint sample 
occurred between the temperature range of approxi- 
mately 200" and 500°C (392" and 932"F), with the 
minimum leveling off slightly above total weight loss so 
as to account for the weight of the remaining metallic 
oxide residue. It is noted that, in addition to the organo- 
tin, the paint fdm also contains other organic com- 
pounds (e.g., vinyl resin) which contributes to this 
weight loss. 

Applying this TGA treatment to the unused abrasive 
indicated a zero weight loss (straight line), as shown in 
item (A), Figure 4. In fact, a slight weight gain was 

registered due to oxidation of the steel slag abrasive. 
Repeating this procedure with a sample of contami- 
nated abrasive yielded the weight loss curve seen in 
item (B), Figure 4. Here, we note a much smaller total 
weight loss than seen in Figure 3 over a temperature 
ranging between 200" and 500°C (293" and 932°F). 
Calculations based on the calibration of the instrument 
and the magnitude of the recorded weight loss indicated 
a 1.6% concentration of paint in the abrasive sample. 
This is in agreement with previously described calcula- 
tions based on the data presented in Tables 4 and 5.  
Items (C) and (D), Figure 4, show weight-loss curves 
obtained from similar TGA tests using samples of con- 
taminated abrasive which had been treated in a 
fluidized bed furnace at 900' and 700°F (482" and 
372"C), respectively. Both of these curves appear iden- 
tical to the curve obtained for the unused abrasive seen 
in item (A), Figure 4, indicating complete destruction of 
the organotin paint in the spent abrasive. The sensitiv- 
ity of this method for the detection of organotin paint in 
the abrasive is approximately 10 ppm. Arrows in Figure 
3 indicate the points along the paint ignition curve at 
which fluidized bed treatments were run. 

BlOTOXlCrrY TEST 

The presence of organotin paint in the treated, con- 
taminated abrasive could not be detected during TGA 
studies below aconcentration of about 10 ppm. Assum- 
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ing a 25%* organotin content i n  the aged antifouling ,ruine environment, Biotoxicity tests were therefore 
paint film, this is equivalent to an approximate concen- conducted. 
tration o f  2.5 ppm organotin. Although this represents a Six liters of filtered Chesapeake Bay water were 
relatively low concentration, it was considered essen- placed in each of four 8.5-liter glass tanks. Tank was 
tial to determine whether the processed contaminated retained as acontrol, containing only Bay water no 
abrasive would exert any toxic effects on life in the abrasive added. A 500g quantity ofabrasive was added 

to each o f  the other three tanks as follows: 
'AUowiry for orguotin compovndr krhd out of fhe m W i  print film while in 

service. (1) Tank 1 - Unused, uncontaminated abrasive. 

Tabla 6 - Bktoxkity Teato 

RIIulta 
Wldm L h  Form Toat Abmlvw, Q warn, ml T m  Duration Days Contrmlntlled Rocrued 

Minnow fish 500 6000 29 All fish died No ill effects 
Minnow fish 500 6000 17 All fish died No ill effects 
Minnow fisha 500 6000 7 A l l  fish died No ill effects 
Soft shell clams 500 6000 8 All clams died No ill effects 
Barnacle larvae 2.5 30 0.83 (20 hrs) All larvae died No ill effects 
Barnacle larvae 2.5 30 I Al l  larvae died No ill effects 

(a) Contaminated abrasive was washed 10 times in distilled water. 
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(8) Eased on limc required to pmcess X? tons of abrasive. Irre-dnincd to 11% water by weight. 
(b) Assumes fuel hcatiw value ofZ0.m) Btullb, fuel at $15 per h l ,  and power at 5 cents per kilowatt-hour. 
(c) Assumes wst dconeenlnting operalian ofS35K. 
(d) Assumes contaminant a 6% (wcipht) level with a heatiw value of 1I.m) Btullb. This process is a u l g n k  once openliw Iempcntw is rhkved, i.e.. no fuel requid for sustaining 

opention. 
(el Assumcs cart ofumsenCnting opemia  ofS45K. 

(2) Tank 2 - Used, contaminated abrasive. sonnel from industry, adesign basis for a process model 
(3) Tank 3 - Contaminated abrasive that had been was established at a maximum feed rate of 50 tons per 

incinerated in a fluidized bed furnace at 700°F (372°C). eight-hour day and abrasive contamination of 0.6 wt %. 

All four tanks were aerated and maintained at am- 
bient temperature. After allowing these systems to 
equilibrate for eight days, five minnows were added to 
each tank. These fish were fed the day before entering 
the test tanks but thereafter received no additional food 
during the first lodays of the test. Fish in tanks 1,3, and 
4 had suffered no ill effects after 29 days of exposure. In 
comparison, all fish in tank 2 soon died. To verify these 
results, the above procedure was repeated with other 
fish and new abrasives. In each test run, the outcome 
remained unaltered. Typical fish tank set-ups are 
shown in Figure 5. These tests were repeated using soft 
shell clams and barnacle larvae with similar results. 

Results of these tests are summarized in Table 6 and 
indicate that incineration of the contaminated abrasive 
yields a product which is completely nontoxic to the 
marine life forms tested. Since these results were so 
conclusive, it is quite probable that the treated material 
will have no adverse effect on marine life. It is believed 
that all organic matter in the abrasive, including the 
organic portion of the organotin molecule, was oxidized 
thus rendering the contaminated abrasive harmless. 
The processed abrasive could therefore be safely recy- 
cled, diverted for other purposes, or disposed of by 
conventional means. 

PROTOTYPE UNIT 

Information developed in this study indicated that a 
fluidized bed incineration process was indeed feasible 
for the treatment of the contaminated abrasive grit. 
Based on data derived from abrasive characterization 
experiments, blasting production data presented in Ta- 
bles 4 and 5, and after consultation with technical per- 

14tial experimental results suggested a fluidized air 
velocity of 246 fpm (75 mlmin) at a temperature range of 
1000" to 1150°F (538" to 62I0C). Subsequent studies 
have shown that with slight adjustment of the residence 
time period within the reactor, the fluidizing temper- 
ature can be reduced to 700°F (372°C) without a loss in 
operating eficiency. This would serve to simplify the 
choice of construction materials, reduce equipment 
size (diameter) and weight, and reduce energy require- 
ments for the process. Stress-corrosion-resistant mate- 
rials may be required since the wet spent abrasive may 
contain trace amounts of chlorides. It may therefore be 
necessary to construct the reactor vessel and porous 
base plate of a more corrosion-resistant alloy. 

Energy Balance 
Energy requirements for the proposed process were 

calculated for the following cases: 

Operating temperature - 1000°F (538°C). 
Concentration ratios - 1:1, 5:l and 10:l. 
Operating hours per day - 8 and 16. 

For each case the following conditions were as- 
sumed: 

Heat capacity of abrasive grit - 0.3 BtuhbPF (1.25 
JlkgPC). 
Concentration of contaminating paint - 0.6 wt%. 
Operating temperature at burners - 1800°F (982°C). 
Exhaust gas temperature from incinerator - 1000°F 
(538°C). 
Gross fuel availability - 46%. 
Excess air at burners - 160%. 
Heat losses from equipment - 20%. 

Results of these energy balance calculations are sum- 
marized in Table 7. No heat recovery from the inciner- 
ator was assumed for these cases. Information is not 
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available at this time for the process operating at a 
temperature of 700°F (372OC); however, indications are 
that equipment size and energy requirements would be 
substantially reduced. In addition, as indicated in Table 
7, under certain conditions, the process becomes au- 
togenic with no fuel required for sustaining the opera- 
tion. 

For each case considered, the incinerator was sized 
with respect to diameter. A superficial fluidization ve- 
locity of 246 fpm (75 mlmin) was assumed for sizing the 
inside diameter. The outside diameter was approxi- 
mated on the basis for maintaining heat losses at 20%. 

The following conclusions are based on the results of 
this study: 

(1) Fluidized bed incineration with or without a paint 
concentration step is a suitable procedure for the 
proposed process. 

(2) Paint particles containing organotin in the spent 
abrasive, subjected to fluidized bed incineration 
at 700°F (372°C) can be completely destroyed. 

(3) A mobile, truck-mounted, fluidized bed system 
for dockside operation is feasible using current 
technology and commercially available off-the- 
shelf items. 
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New Techniques 
For Making Cellulose Derivatives 

Raymond B. Seymour 
University of Southern Mississippi* 

Since cellulose is not soluble in oraanic solvents, it has 
been the custom to prepare its derivatives by heterogene- 
ous reactions. The preparation of solutions of cellulose in 
dimethyl sulfoxide .and formaldehyde has made 
homogeneous reactions possible. Thus esters and ethers 
of cellulose can be readily prepared without degradation 
of the polymers at room temperature. This technique may 
be used to produce classical and new derivatives with 
degrees of substitution from 0.1 to 2.0. 

KEY WORDS: Cellulose, ethers, esters; Solubility; Degree 
of substitution (DS); Dimethyl sulfoxide (DMSO); Pyridine. 

Cellulose in the fonn of flax, ramie, cotton, and wood 
has been used for thousands of years and many of the 
advances in civilization have been based on the use of 
this widely occurring macromolecule as paper for print- 
ing, .textiles for clothing, and lumber for structures. 
Yet, in spite of its general availability as an essentially 
pure organic compound, no cellulose derivatives were 
synthesized prior to 1846 when Schonbein produced 
cellulose nitrate. 

This ester, like cellulose itself, was responsible for 
many pioneer developments in coatings, plastics, 
man-made fibers, and explosives. Menard's prepara- 
tion of collodion by dissolving cellulose nitrate in an 
equimolar mixture of ethanol and ethyl ether was a 
momentous empirical discovery. Hyatt produced cel- 
luloid by adding camphor and fillers to collodion and 
Chardonnet prepared artificial silk by the evaporation 
of the solvent from the filament formed when collodion 
was forced through small holes or spinnerets. The 
growth of the early automobile industry was aided by 
the development of protective pigmented cellulose 
nitrate finishes. 

Other derivatives such as cellulose xanthate, cel- 
lulose di- and triacetate, methylcellulose, and car- 
boxymethylcellulose were essential for the develop- 
ment of rayon and cellophane, acetate rayon, water- 
soluble coatings, and thickeners. However, there were 
few applications of these products in the paint industry. 

Today, the use of cellulose nitrate lacquers is limited 
because of their flammability. Nevertheless, cellulose 
is a renewable resource and the preparation and appli- 
cation of its derivatives continue to present a challenge 
to creative coatings chemists. 

Unfortunately, because of strong hydrogen bonding, 
cellulose is insoluble in most solvents. While its deriva- 
tives, such as esters, ethers, and xanthates are soluble, 
cellulose itself is soluble only in a few aqueous solvents, 
such as copper ammonia hydroxide and quaternary 
ammonium hydroxide. However, the recent discovery 
of the solubility of cellulose in dimethyl sulfoxide 
(DMSO) in the presence of formaldehyde has provided 
new pathways for the homogeneous preparation of old 
and new cellulose derivatives. Solutions of cellulose 
are also being made in hot hydrazine but high pressures 
are required for this solution process. 

CELLULOSE SOLUTIONS 

Dry cellulose, such as cotton or filter paper (10 g), 
will dissolve in DMSO (250 ml) in the presence of for- 
maldehyde or paraformaldehyde (15 g) at 80°C.1.2 When 
excess formaldehyde is removed by heating at temper- 
atures above iOO°C, a viscous solution of methylolcel- 
lulose is produced in which the methylol group is lo- 
cated almost exclusively on carbon number 6 in the 
repeating anhydroglucose units in the nondegraded cel- 
lulose molecule. The soluble cellulose is readily pre- 
cipitated in water or methanol as amorphous cellulose. 

CELLULOSE ESTERS 

In contrast to the classical heterogeneous acetylation 
which yields an acetone-insoluble cellulose triacetate, 
the degree of substitution (DS) of the cellulose esters 
may be controlled in the room temperature esterifica- 
tion of methylolcellulose in DMSO by organic anhy- 
drides in the presence of ~yr id ine .~  The reaction of the 
methylol hydroxyl group by chloroacetic acid in the 
presence of triethylamine has been reported.'Since the 
methylol group is hydrolyzed when DMSO solutions of 
methvlolcellulose are DreciDitated in water. the DS of 

'Dept. of Polymer Science. Southern Station. Box 476. Hattierburg. Miss. 39401. these esters is limitedto a maximum of 2. 
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The anhydride-pyridine technique has been used to 
produce cellulose esters with DS ranging from 0.2 to 2.0 
from acetic anhydride, butyric anhydride, methacrylic 
anhydride, maleic anhydride, and succinnic anhydride. 
All esters except the succinnate were yellow and this 
coloration increased with DS. While the maleate was 
insoluble, the colorless succinnate was soluble in wa- 
ter. 

The cellulose methacrylate which is an unsaturated 
ester should be of interest as an air-curable coating 
resin. It may be used for the formation of graft or block 
copolymers with vinyl monomers. 

Solutions of methylolcellulose in DMSO are compat- 
ible in all proportions with solutions of polyacrylonit- 
rile, polyvinylpyrrolidone and poly vinyl alcohol in 
DMSO. The water absorption, adhesion, and physical 
properties of films cast from these polymeric mixtures 
vary with composition. 

CELLULOSEETHERS 

Water soluble ethers with DS of 0.2 to 2.0 may be 
produced by the addition of ethylene oxide to methylol- 
cellulose in DMSO. Carboxymethylcellulose (CMC) 
with a DS of 0.14 to 0.21 was obtained when methyl 
bromoacetate (0.076 mole) was added dropwise at 19'C 
to sodium cellulose (0.079 mole). The latter was pre- 
pared by the addition of sodium hydride (0.250 mole) to 
methylolcellulose in DMSO at 19OC.' 

While the DS of CMC was limited by its solubility in 
DMSO, the more soluble methylcellulose with DS up to 
2 was obtained when methyl iodide was added to so- 
dium cellulose at 19'C.' 

SUMMARY 
Cellulose may be dissolved, without degradation, in 

dimethyl sulfoxide in the presence of formaldehyde. 
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Cellulose esters may be produced by the addition of an 
acid anhydride to the clear viscous solution of cellulose 
in the presence of pyridine at room temperature. Ethers 
may be produced by adding organic halides to sodium 
cellulose. The latter is prepared by the addition of so- 
dium hydride to the solution of cellulose in DMSO. 
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Investigation 
Of the Factors Involved 
In Mildew Growth 

C-D-I-C Society for Coatings Technology 
Technical Committee* 

Unglazed ceramic tiles, 4.5 cm square, were self-primed 
with two batches of the PRI experimental unprotected 
acrylic latex coating, and were exposed vertically for vari- 
ous periods of time on the Battelle Columbus Laboratory 
test fence in West Jefferson, Ohio. When returned to the 
laboratory after exposure, each tile wasaseptically scored 
and a 1.3 cm wide vertical segment was removed for mi- 
crobiological study. The remaining portion of each tile 
was extracted for two hr in sterile deionized water; the 
extract of each tile was used to prepare 0.5% solution of 
hydroxyethyl cellulose. Following a standard incubation 
period of two hr at 25" C, the viscosities of the HEC solu- 
tion prepared from each tile extract were compared by 
Ostwald viscometry to that of a standard 0.5% HEC solu- 
tion prepared in sterile deionized water and to deionized 
water alone. The results of the microbiological and en- 
zyme study are discussed in their relationship to the pres- 
ence of visible disfigurement of the coating. 

KEY WORDS: Mildew growth; Ostwald viscosities; Mildew 
succession; Hydroxyethyl cellulose; Hydroxyethyl cel- 
lulase; Aureobasidium pullulans; Alternaria sp. 

The C-D-I-C Society has a history of studying the vari- 
ous parameters of the problem of mildew defacement of 
organic coatings dating back to the mid-60s. At the 45th 
(1967) Annual Meeting of the Federation, the C-D-I-C 
Society presented the results of a comparison of the 
effectiveness of six nonmercurial fungicides in latex 
paint formulations for the control of the growth of paint 
mildew. Both wood and cement blocks were coated 
with the experimental formulations; the red cedar 
coated panels were exposed at Columbus, Ohio, New 
Orleans, La., and in Southern Florida, while interior 
testing of similar panels and the cement blocks was 
done in a QCT@ Cyclic Environmental Tester. Con- 
tamination of the specimens was accomplished by natu- 
ral means or by spraying or brushing the coating with an 
admixture of Aspergillus niger, A. repens, 
Chaetomium globosum, and Streptomyces rubrireticuli 

Prcwn1r.d hy Ilr. John A.Schmill ill Ihe J41hAnnuulMeeling~~flhe FcderiltionurSctiieliu\ 
for (zal inp TechmBhpy in Wurhinpsm. D.C.. Oclaber 28. 1976. 
QCT is a regislered mdemark d the 0 -Rne l  To. 

or by coating with paint contaminated in the can by the 
mixed culture. The results1 showed that 2. 3, 5, 
6-tetrachloro 4-methyl sulfonyl pyridine was the most 
effective of the nonmercurials. with or without zinc 
oxide and compared favorably with phenyl mercuric 
acetate in mildew control. 

In 1968, the Society presented "Some Further Ob- 
servations on Mildew G r o ~ t h " . ~  The paper included an 
extension of the 1967 study, plus several mini-studies 
pertaining to paint mildew. The result of the Florida 
exposure of glass coated with (I) an ordinary linseed 
oil, outside house paint containing zinc oxide and (2) an 
alkyd type without zinc oxide was: the mycelia com- 
pletely penetrated the alkyd coating and was progress- 
ing in the paint-glass interface, whereas the fungus 
virtually had not penetrated the linseed oil plus zinc 
oxide paint. The paper also included a comparison of 
type of wood used for the panels, i.e., red wood, cedar, 
white and yellow pine, against three types of primer 
systems: self-primed, oil-primed, and recommended 
primer (Federal Specification TT-P-25a). Heaviest mil- 
dew occurred on the self-primed areas, least mildew on 
the oil-primed areas of the conventional polyvinyl ace- 
tate latex topcoat. Mildew was heaviest over white 
pine, least over cedar, and intermediate and about 
equal over yellow pine and redwood. An additional 
observation on the white pine panels revealed a differ- 
ence in type of growth of Aureobasidiurn (Pullularia) 
pullulans; growth over the oil-primed area was "nodu- 
lar", whereas over the self-primed area it was practi- 
cally all diffuse mycelium. When a conventional acrylic 
latex top coat was used, almost no mildew developed, 
presumably due to the presence of calcium carbonate in 
the film and its buffering effect in maintaining the film in 
a more alkaline condition. 

The C-D-I-C paper at the 1970 meeting3 presented 
results obtained by continuation of the investigation 
first reported in 1967, and a description of a new series 
of exposures involving alkyd-modified acrylic exterior 
house paints. It was reported that after 24 months expo- 
sure in Miami, Fla. and New Orleans, and 36 months in 
Columbus, nine of the original short-term conclusions 
had to be changed. The more salient conclusions were: 
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(I) Mildew control was best when the 100-gal paint 
formula included 100 Ib of zinc oxide and 4.5 Ib of 10% 
solution of phenyl mercuric succinate; 

(2) Very good mildew control was obtained with 100 
Ib of zinc oxide alone per 100 gal; 

(3) Nonmercurials did not afford the long-term pro- 
tection provided by the mercurials or zinc oxide; 

(4) Purposeful inoculation is not an effective means 
of accelerating mildewcide evaluations; 

(5) An evaluation of mildew control agents should 
include exposure in both protected and exposed areas 
of the panels; and 

(6) A mildew control agent should be evaluated both 
immediately after the paint has been made and after a 
period of storage. 

The most recent previous contribution of the C-DI-C 
Society, presented in 1973,4 evaluated 18 additional 
nonmercurial fungicides in an exterior alkyd-modified 
acrylic latex paint with and without zinc oxide. Sum- 
marily, most of the nonmercurial protected paints had 
better mildew resistance than the unprotected control, 
but none was as good as the control containing zinc 
oxide plus phenyl mercuric propionate, based on expo- 
sure in Miami and Columbus. 

Additional literature pertinent to the current program 
of the C-D-I-C Society Technical Committee includes 
the following: 

Winters and c o - w o r k e r ~ ~ ~ ~  reoorted Pseudomonas 
aeruginosa as being responsible ;or the in-can spoilage 
of a vinyl acrylic coating due to a loss in viscosity. They 
reported in "itro studies with purified enzymes ob- 
tained from three isolates of Pseudomonas, clearly es- 
tablishing that the cellulase(s) produced by these bacte- 
ria were responsible for the loss of viscosity. The 
studies by Schmitt and co-worker~~.~.~ suggested that, 
when a pure culture of Aureobasidium pullulans is 
aseptically inoculated onto a cured and aged film of an 
unprotected acrylic coating, growth was not sustained 
on a virgin film, but rather only on a film modified, in 
this case, by an isolate ofPseudomonas. Tests in liquid 
0.5% HEC media confirmed this; A.  pullulans did not 
grow when HEC was the sole organic available, nor did 
the type of substrate to which the coating was applied 
have any appreciable effect although included in the 
study were yellow pine, glass with and without finely- 
ground white pine, porcelain tiles, and plastic. By itself, 
A. pullulans would not grow for more than 2-3 weeks 
before becoming dormant. 

Through the results of two independent fungal suc- 
cession studies, Winters, Isquith, and GOII'~ and 
Schmitt, Padgett, and A c h m ~ d y , ~  reported apparent 
succession of fungal genera culminating in an almost 
total dominance of A. pullulans. Again, A. pullulans 
was not an early organism to appear on the RODAC* 
lift-offs, unless it was present in the ambient air as the 
finish coat was applied to the panels.' These two suc- 
cessional studies are somewhat comparable, since 
panel exposure for both was at the Cosan Chemical Co. 
test fence in St. Petersburg, Fla.; the Schmitt, et al. 

*Replicate Organism Detection and Counting(R-O-&AS) plates obtained fmm the BBL 
Div. of Bio Quest. 

Ex~osed Tile 3.18 X4.45cm 

d \ 
Coated surface rn washed 2 times 

Extracted 2 hr. 

Tile Extract 1:s dilution 
of washate 

Duplicate 
...... 

0.5% HEC Malt extract 

in tile exract agar 

incubated 2 hr. El room Incubation temperature at 

4 
(23*2"C) 

Ostwald Viscometer . 4 
J. 

Pure cultures of each fungus 
in test tubes used for 

Relat'ke Viscosity microscopic examination for identification togenus. 

Flgum 1 - Flow sheet showing tmahnent of each tile after re- 
trieval from the test fence 

studyy included data derived from panels exposed 
south of New Orleans, on a test fence of Cecil Shilstone 
Associates. Winters, et a1. l o  reported data supporting 
the following succession of fungi leading to an ASTM 
rating of 3: Aspergillus y. + Alternaria sp. + A. 
Pullulans. In a subsequent paper, Winters and 
Guidetti" presented evidence explaining, in part, the 
role(s) of Aspergillus sp. and Alternaria sp. in their 
proposed succession. Aspergillus sp. and Alternaria 
sp. produced in vitro in broth cultures extra-cellular 
polysaccharide material which A.  pullulans was able to 
hydrolyze, thereby enabling the fungus to utilize the 
hydrolytic products for its energy source for growth. 
These authors further theorized that the primary roles 
of Aspergillus sp. and Alternaria sp. may concern pri- 
mary attachment ofA. pullulans propagules as well as 
serving as a nutrient source. 

Schmitt, et aLY were unable to obtain data significant 
to a succession thesis from their St. Petersburg panel 
exposures. The panels were topcoated in a shed adja- 
cent to the test fence; plates of malt extract agar (MEA) 
and brain heart infusion agar (BHIA) exposed on the 
tables used for the finish coat application indicated 
heavy contamination of the ambient air in the shed by 
A. pullulans, sufficient evidence to conclude that rela- 
tively large numbers of cells ofA. pullulans were depos- 
ited in or on the finish coat and hence negate use of 
those panels for successional inferences. Significantly 
though, these data clearly show that when a film is 
overwhelmed by A. pullulans inoculum, the fungus can 
grow in the absence of any preconditioning factors or 
organisms. Those St. Petersberg data, however, in- 
clude evidence that may, in part, support the idea that 
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Table 1 - Mycologlc Evaluation and Comparrttiw OrtwaM Vkcoslty Readlngo of Extracts from Exposed Tile 
vlrcork 

(Oltwald Iimaa)b 

PHlO 24.7 
0.5% HEC in DHzO 40.0 

Dsyr on n@C-W. Days on ~-ltv. 
Exporm Fungi hmvmd' (oltwsld times)b Exposun Fungi Recowmd* (Oltwaid U W ) ~  

9 
9-N 
I I 
1 I-N 
14 
14-N 
21 
21-N 
28 

(negative) 
(negative) 
Cladosporium ~ p . ~  
Fusarium sp. 
Acremonium sp. ? 
Penicillium sp. 
(2 bacterial types in abundance) 
Cladospurium sp.' 
Alternaria sp. 
Cephalosporium sp. 
Acremonium sp. ? 
(negative) 
I nonsporulating dematiaceous 

fungus 
(negative) 
(negative) 
Saccharomyces sp. ? 
(negative) 
Acremonium sp. ? 
(negative) 
Cladosporium sp. 
(negative) 
Alternaria sp. 
Cephalosporium sp. 
Cephalosporiurn sp. 
Cephalosporium sp. 
Epicoccum sp. 
Rhodotorula sp. 
(many colonies of a bacterium) 

Epicoccum sp. 
Rhodotorula sp. 
Cephalosporium sp. 
(several colonies of 2 bacteria) 
Allernaria sp. 
nonsporulating moniliaceous fungus 
Geotrichum sp. ? 
Acremonium sp. ? 
(several colonies each of 4 bacteria) 
Alternaria sp. 
Cladosporium sp. 
Fusarium sp. 
Penicillium sp. 
Epicoccum sp. 
nonsporulating moniliaceous fungus 
Rhodotorula sp. 
Alternaria sp. 
Epicoccum sp. 
Fusarium sp. 
Rhodotorula sp. 
Saccharomyces sp. ? 
Alternaria sp. 
Cladosporium sp. 
Epicoccum sp. 
Rhodoturula sp. 
nonsporulating dematiaceous fungus 
nonsporulating moniliaceous fungus 
Rhodotorula sp. 
Saccharomyces sp. ? 

(a) Duplicate plater of malt extract agar were inoculated with 1.0 ml aliquots of a 1:5 dilution d the  washate from an approximately 1.27 cm x 4.45 cm portion ofeach coated. exposed tile; 
numbers shown in prenlhescs denote different tile. based on differences in colmisl and micmmwphology. 
(b) Ortwald times indicated are the avenge of4 individual tests of 0.5% HEC solutions prepared from two-hr extracts of each 3.2 cm x 4.5 cm tile ponion. V i ~ o s i l i a  wen determined at a 

temperature of 25.C fO.YC. 
(c) N designates the newly formulated pint. 

Alternaria sp. elaborates a substance or substances 
inhibitory to Aspergillus sp. Alternaria was one of the 
organisms recovered early in the study and recurred 
throughout the isolations, whereas the occurrence of 
Aspergillus was at best spotty. In the New Orleans 
data, Alternaria sp. and Cladosporium sp. precededd. 
pullulans with the virtual absence ofAspergillus sp. In 
the Schmitt, et al. study,"he St. Petersburg panels 
reached an ASTM rating of 0-1 in five months, whereas 
the New Orleans panels took 13-14 months to reach 
such a rating. 

The entire question of the importance of the state of 
the film to mildew development is still moot. Winters 
(personal communication) reported on several biotic 
and abiotic factors involved in the degradation of hy- 
droxyethyl cellulose-thickened latex paints. The biotic 
modification include those mentioned above in the suc- 
cessional study, as well as a potential role of bacteria, 
such as Pseudomonas sp. (see Winters5). They report 
as important abiotic factors: (I) one type or another of 
oxidants, especially related to the oxidation-reduction 
potential of the system; (2) presence of extra-cellular 
polyanionic polymers and their ability to either aid in 
the attachment ofA. pullulans to the film or to bind any 

fungicide within the film; and (3) irradiation through its 
production of H20z and hydroxyl-free radicals which 
are capable of degrading cellulose ethers and latex 
polymers or of inhibiting cellulase activity. 

The Technical Committee decided to look into the 
relationship between the microbiological successional 
history, evidence of the presence of cellulase, and the 
appearance of visible defacement. Since, at least in the 
early stages of exposure, HEC would be the most prob- 
able point of attack, a system was devised to evaluate 
these three parameters. In an effort to eliminate all 
potential energy sources for whichever microor- 
ganisms might eventuate, unglazed porcelain tiles were 
selected as the base to which we applied the experi- 
mental acrylic coating used earlier in the Paint Re- 
search Institute studies (see Schmitt,et al.'). Tiles were 
obtained that were 4.5 cm square; these were self- 
primed with either of two batches of the PRI coating, 
one newly mixed and one mixed approximately six 
months prior to application; tiles coated with the two 
batches were coded for later recognition. Tiles were 
coated on March 20, 1976, and held at 50% relative 
humidity and 21.1°C until they were placed on exposure 
at the Battelle Columbus Laboratory test fence at West 
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60. 

Fig1m.?2-Ostwald extmcts pmpared as vlscoslties 0.5% HEC (in solutions sec)of tile :, 1 , 1 1 
(closed bars, old paint; 
open ban, new paint) 

10 

0 
0 1 4 1 9 11 14 11 28 35 51 85 120 150 

Jefferson on March 29, 1976. Paired, i.e., new and 
old-batch-tiles were removed on the dates according 
to a predetermined schedule. With minimal handling. 
each tile was placed in a presterilized plastic ziplock 
bag for transport to the ~ ~ c o l o ~ ~  ~ a b o r a t o r ~ .  ~ e ~ t .  of 
Botany, The Ohio State University, where the follow- 
ing procedures were done. 

Figure I depicts the experimental protocol used in 
the study. Each tile was aseptically removed from its 
bag and placed in a sterile, disposable Petri dish. An 
alcohol-soaked, flamed tile tool was used to score and 
remove an approximately 1.3 cm-wide, vertical seg- 
ment of the tile for microbiological study. The remain- 
der of each tile was placed in a sterile, disposable Petri 
dish for subsequent enzyme extraction. 

The inoculum for the microbiology study was ob- 
tained by twice washing the coated surface with 10 ml of 
sterile deionized water, then using I ml aliquots of a 1 :5 
dilution of the washate to inoculate duplicate plates of 
malt extract agar (MEA). 

The 3.2 x 4.5 cm remaining segment of each tile was 
used for enzyme extraction. To each segment in a ster- 
ile Petri dish 28 ml of sterile deionized water was 
added; preliminary studies showed that 3,ml of extrac- 
tant were retained by the piece of tile. The approximate 
25 ml extract was used to prepare a 0.5% HEC solution, 
the original concentration of HEC in the coating. Fol- 
lowing a two-hour incubation period, the several exper- 
imental solutions of HEC and the controls (distilled 
water and 0.5% HEC in sterile deionized water) were 
subjected to Ostwald viscometry determinations. 

RESULTS AND DISCUSSION 

This is an interim report, based on 29 weeks of obser- 
vation and investigation. Only with the tiles removed 
on October 4, 1976, and not yet completely processed 
for inclusion in this report, was there evidence of de- 
facement visible by macroscopic examination. 

Results to date for both the mycology and viscosity 
parameters are shown in Table I .  Some of the findings 
cannot be definitively explained at this time. Since the 
exposure site is west of Columbus and without a 
weather station, there is no record of the local climatic 
conditions during the exposure period. Hence, we are 

unable to rule in or rule out the relationship of precipita- 
tion to the two parameters of the study. 

The Ostwald viscosities were done at a standard 
temperature of 25OC20.5"C. The experimental vis- 
cosities of 0.5% HEC in D-H,O had an average reading 
of 40 in the Ostwald. 

It would appear that one or more of the raw materials 
used to formulate the two coatings contained some 
HECase as a contaminant since the readings on the 
extracts from tiles of both paints on the day they were 
placed on exposure are less than the control HEC solu- 
tion. 

Figure 2 presents the viscosity data in a mode more 
easily compared. Note that Days 2 and 4 indicate com- 
paratively high viscosity readings, whereas Days 7.9, 
and I I have somewhat lower values. In light of the 
failure to obtain positive cultures for either bacteria or 
fungi on any of those days, the results are paradoxical. 
Note, however, that although the viscosities for Day 4 
are comparatively high, Day 4 tiles cultured out 
Cladosporium sp. and Alternaria sp., both of which 
have been incriminated as significant in fungal succes- 
sion leading to A. pullulans dominance by Winters, et 
a1.I0 An alternative explanation could relate to precipi- 
tation, i.e., it is possible that those higher viscosities 
occurred in extracts from tiles removed after several 
days of low humidity and no rain, whereas the lower 
viscosities might be explained by a leaching of both 
HEC and HECase during the following rainy days. 

Two other possible explanations that might account 
for some slight variation in the viscosity reading of a 
particular extract relate to the mechanics of protocol. 
Each tile was aseptically removed from the originally 
sterile bag in which it was transported and a flame- 
sterilized tile cutter was used to score and snap off a 
vertical portion approximately 1.3 cm wide. Even 
though a sterile jig with marks delineating the line was 
used, it was not always possible to score the tile pre- 
cisely nor snap it off cleanly. Thus, some tiles used to 
prepare the extracts had slightly more and some slightly 
less than the theoretical 4.5 cm x 3.2 cm. This is 
probably negligible in its effect on the cellulase extract. 

Then too, small volumes of liquid were used in an. 
effort to make the potential enzyme extract as highly 
concentrated as possible. Approximately 25 ml of 
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TaMe 2 - Fungi Recovered Durlng the Study, 31- 

2 Cladosporium sp. 42 Alternaria sp. 
Fusarium sp. 42-N Geotrichum sp. ? 
Acremonium sp. ? 84 Acremonium sp. ? 

2-N Penicillium sp. 84-N Alternaria sp. 
4 Cladosporium sp. Cladosporium sp. 
4 N  Alternaria sp. Fusarium sp. 

Cephalosporium sp. PeniciNium sp. 
Acremonium sp. ? I20 Epicoccum sp. 

7-N 'N-S Dematiaceous fungus' I N-S Moniliaceous fungus 
I I Saccharomyces sp. ? Rhodotorula sp. 
14 Acremonium sp. ? 120-N Alternaria sp. 
21 Cladosporium sp. Epicoccum sp. 
28 Alternoria sp. Fusarium sp. 

Cephalosporium sp. Rhodotorula sp. 
28-N Cephalosporium sp. Saccharomyces sp. ? 
35 Cephalosporium sp. 150 Alternaria sp. 

Epicoccum sp. Cladosporium sp. 
Rhodororula sp. Epicoccum sp. 

35-N Epicoccum sp. Rhodoctorula sp. 
Rhodotorulo sp. 150-N I N-S Dematiaceous fungus 
Cephalosporium sp. 1 N-S Moniliaceous fungus 

Rhodororula sp. 

la) N-S = nonsporulating Saccharomyces sp. ? 

extract of each tile was used to prepare the 0.5% HEC 
solutions. To prepare that concentration of HEC, 25 mg 
of dry HEC were added to the extract after being 
weighed on tared papers. It is not certain that all 25 mg 
of HEC from any one weighing was removed from the 
paper; 1-2 mg retained on the weighing paper would 
result in a slightly lower HEC concentration. This in 
turn would be reflected in the viscosities. 

Table 2 summarizes the mycological data obtained. 
Note the complete absence of the genus Aspergillus. 
Winters, et 01. l o  proposed that Aspergillus sp. prepared 
the coating for invasion ofAlternaria sp., which in turn 
was prerequisite to the establishment ofA. pullulans. It 
appears that in the Columbus area during tests through 
September some genus other than Aspergillus sp. must 
be responsible for the primary modification of the coat- 
ing. The most likely candidate, based on frequency of 
isolation prior to appearance of Alternaria and on the 
relative numbers of colonies per plate, is the genus 
Cladosporium. This genus was cited by Winters, et 
a1.I0 as one of the primary invaders along with Mucor, 
Aspergillus, and Alternaria, yet they did not include it 
in their proposed successional scheme. Note also the 
absence of Mucor sp. from the isolations listed in Table 
'7 
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We believe that the data presented here are in general 
agreement with the previous successional studies re- 
ported. Pending additional studies at sites other than 
south Florida, south of New Orleans, and Columbus, it 
is unwise to be definitive in designating one or more 
primary andlor intermediate invaders of the film that 
condition it for the colonization of A. pullulans. It is 
acknowledged that the film seemingly has to be col- 
onized, albeit perhaps not visibly, by one or more mi- 
croorganisms,much modification bekg prerequisite to 
manifestation of the ultimate, almost total dominance, 
of A. pullulans. 

SUMMARY 

Unglazed porcelain tiles (4.5 cm square) were coated 
with one of two lots of the PRI unprotected acrylic 
emulsion point, cured for eight days at 50% r.h. and 
21 .IoC, then placed on the Battelle Columbus Labora- 
tory test fence at West Jefferson. One tile of each lot of 
paint was removed immediately, placed in a prester- 
ilized plastic bag for transport to the Mycology Labora- 
tory, Dept. of Botany, The Ohio State University, for 
mycologic evaluation and preparation of an extract of 
each tile. Each tile was scoredand broken to produce a 
vertical fragment 1.3 X 4.5 cm for mycologic evalua- 
tion. The remaining fragment was soaked in sterile dis- 
tilled water for two hr to obtain possible enzyme ex- 
tracts. The extract from each tile was prepared as 0.5% 
HEC solution, on whichquadruple Ostwald viscometry 
tests were done. 

There were no extremely dramatic viscosity changes 
that could be inviolately correlated with the mycologic 
findings, although changes of up to 13 sec on the aver- 
age were found on two occasions. Both of these were 
obtained from tiles analyzed for the collection date 
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following one on  which both Cladosporium sp. and 
Alternaria sp. were isolated. 

The data fail to  confirm the importance of the genus 
Aspergillus in the scheme of succession, proposed by 
Winters, et al., lo a s  leading to  the final establishment of 
Aureobasidium pullulans. 

The investigation is being continued and will be re- 
ported in totality a t  the next Annual Meeting. (October 
26-28, 1977, Houston Astrohall, Tex.-Ed.). 
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Weathering Rack for Sealants 

K.K. Karpati, K.R. Solvason, and P.J. Sereda 
National Research Council of Canada* 

An important factor influencing sealant performance on DESCRIPTION 
the outside of buildings is the cyclic movement induced 
by daily and yearly temperature changes. Although the Figure 1 showsthe sealant weathering rack- It is41 ft 
sealant itself expands and contracts with temperature, (I2e5 m)longand 3.5 ft m, wide and can accOmmO- 
these dimensional chanaes are nealiaible and laraely re- date 216 specimens of the same dimensions as are used 
versed by changes in the building elements surr&nbing for testing to CGSB specifications: a sealant bead of 0.5 
the ioint. At the Dresent time sealant manufacturers x 0.5 X 2 in. (1.3 X 1.3 X 5.0 cm) between substrate 
suggest that for the best quality sealants, joints should be 
designed with such width that the movement produced in 
them by the surrounding building elements will not be 
more than 225% of the joint width. The exposure rack 
here described produces various amounts of movement 
covering a range reaching beyond 25%. 

The cyclic movement of the rack is produced by 
Changes in weather conditions that induce different 
amounts of movement in two kinds of metal used in the 
construction of the rack. 

KEY WORDS: Aluminum; Temperature change; Sealant; 
Concrete: Thermocou~les; Gauges; Temperature differ- 
ence; Exposure. 

INTRODUCTION 

 he performance concept of testing and evaluating 
building materials implies that agiven material has been 
subjected to either actual or simulated conditions of 
service and that its behavior with time is predictable in 
relation to criteria of acceptable performance. 

Laboratory testing to characterize the mechanical 
capability of each class of sealant (silicones and two- 
part polysulphides) has now been developed to a con- 
siderable degree by the Division of Building Re- 
search.'-* Similarly, the actual movements of various 
types ofjoints in buildings have been measured to give 
information regarding the rates of strain and elongation 
or compression to which sealants may be subjected in 
servi~e . ' .~  What is yet unknown is sealant behavior 
under cyclical movement and simultaneous temper- 
ature changes, where the specimen is subjected to 
com~ression at hieh temDerature and extension at low u 

temperature while undergoing normal aging conditions. 
A testing facility designated as a weathering rack was 
therefore designed and constructed to permiia study of 
the behavior of sealants under simulated conditions of 
service. This paper gives its details of design and 
presents an assessment of its operation. 

" Div. of Buildin8 Rv\usrch. 018w;t.  Vanab K I A  UR6 

bars of 0.5 X 1 x 3 in. (1.3 x 2.5 x 7.6 cm). Various 
substrates can be used, but that shown is aluminum. A 
close-up of the center portion of the rack can be seen in 
Figure 2. 

Figure 1 -Sealant weathering rack 

Figura 2 - Clomup of center portion of rack 
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Figure 3 -Schematit representation of the working principle of 
the weathering rack 

The rack undergoes cyclic movements in response to 
temperature changes. utilizing the difference in the 
thermal coefficient of expansion between steel and 
aluminum. Figure 3 is a schematic drawing showing 
how the differential thermal movement is applied. At 
the top and bottom of the rack steel bars (A) are joined 
by five vertical steel plates (B) painted white. Two 
double 2 x 2 in. (5 x 5 cm) aluminum bars (C) run the 
full length, attached only on the left side so that they are 
free to move, guided by steel cylinders behind the verti- 
cal steel plates. Another pair of single 2 x 2 in. alumi- 
num bars (D) are attached to the central steel plate, free 
to expand along their full length in the direction oppo- 
site the expansion of the longer bars (C). As ambient 
temperature changes, the steel and aluminum compo- 
nents of the frame expand and contract by different 
amounts. At any vertical cross-section of the assembly 
the relative movement between the steel frame and the 
aluminum bars is determined by the difference of the 
thermal coefficients of linear expansion and the lengths 
of metals contributing to the movement. In order to 
utilize the differential movement, pairs of vertical alu- 
minum plates (not painted) are attached to the steel or 
to the aluminum bars. Because the specimens are 
bolted to these vertical plates (Figures 2 and 4) the 
differential movement is transmitted to the sealant 
bead. 

Load produced by straining the sealant specimens is 
transmitted to the horizontal steel and aluminum mem- 
bers. Their cross-sectional area had to be made as large 
as was practical so that strain in the members would not 
seriously reduce differential movement. 

From the point of view of operation, the rack can be 
divided into two areas. In Figure 1, all the specimens in 
the first quarter (left) receive cyclic movements with 
identical amplitude; but on the remaining area of the 
rack, the amplitude increases progressively from the 
left to right for each pair of vertical plates. This results 
from the different ways of attaching the vertical alumi- 
num plates in the different areas (Figure 3). In the first 
quarter of the rack, one of the plates (E) is bolted to the 
short aluminum bars and in the remaining three quar- 
ters, to the steel frame (F). The second pair of plates is 
always attached to the long aluminum bars (C). As a 
result, in the first quarter two different types of alumi- 
num bars move in opposite directions with temperature 
change, being bolted separately at opposite ends to the 
same steel frame. Consequently, the total length of 

steel and aluminum bars affecting the movement is 
constant for any location in this area, resulting in the 
same movement for all the specimens. 

In the remaining area of the rack where the long 
aluminum bars are attached to the vertical steel end 
plates only at one end, the length of metals to be taken 
into consideration when calculating movement in- 
creases from left to right for each pair of vertical alumi- 
num plates. The amount of movement at a given point 
can be estimated from the coefficient difference, the 
total length from the left end of the rack, and the tem- 
perature difference. 

The weight of the structure is carried by two 
V-shaped legs resting on a one-piece concrete slab. The 
supporting elements are anchored to the concrete slab 
bv bolts cast in the concrete. The vertical tubing at each 
e;ld of the frame guides movement and bend- 
ing during strong winds (Figure I). 

Movement occurring on the rack was determined by 
joint movement gauges described in reference (I). The 
corresponding temperature readings were taken by 
means of thermocouples fastened with adhesive to the 
surface of both the aluminum and the steel bars on the 
side facing south. The correlation between movement 
of the rack and temperature readings was statistically 
analyzed. The results are given in Table I ,  and Figure 5 
illustrates the plot obtained with one of the gauges. 

Three gauges were used for taking movement 
readings: No. I was located in the first quarter of the 

Figure 4 - Specimen attached to vettical plates 
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Table 1 - Statlstlcsl Evalwtlon of Cyclk Movements 
At Various Positlons.on the Rack 

Gauge No.1 No.2 No.3 . 
Location (left to right on Column Column Column 
Figure 1) 6 30 43 
Correlation coeficient 4 . % 6  4.979 4 .934 
Slope of best fitting line 

in.lF 4.00108 4.00143 6.00210 
cmlC 4.00486 4.00614 6.00945 

Standard error of slope 
in.lF 0.00001 0.00002 0.00002 
cmlC 0.00005 0.00009 0.00009 

Observed movement (calculated 
from slope) *13.1% 217.3% 225.4% 
Movement estimated from 
thermal coefficient 2 18.5% 223.1% 233.4% 

rack where there is a constant amplitude of the cyclic 
movement for 12 pairs of vertical aluminum plates; No. 
2 was placed at the 30th pair of plates; and No. 3 at the 
43rd pair. The readings now reported cover a period ofa 
full year, from the end of November 1974. They were 
taken once every working day for the first four months 
to confirm the smooth operation of the rack. After- 
wards, the frequency of readings was reduced to two 
per week. Each consisted of a maximum, a minimum, 
and a reset gauge value and the corresponding 
minimum, maximum, and reset temperature readings, 
where the gauge readings are taken in inches, and indi- 
cate the position of one side of the joint in relation to the 
other. From this one can derive the width change the 
sealant specimens undergo. 

Because a maximum temperature produces a 
minimum width on the specimens, and vice versa. they 
arecorrelated and plotted in this manner. These are 
extreme readings that occur during the time interval 
between two observations. The reset readings are taken 
immediately after the extreme readings, when the 
gauge is reset to start a new interval of observation. 
(For further details about the operation of the gauges 
see reference (1)). The various types of readings are 
illustrated with different symbols in Figure 5. The three 
lines are the result of statistical analysis: the outer two 
are the 95% confidence limits, the centerline being the 
best fitting line of the data. It is the best fitting line that 
calibrates the rack movement, and its slope is the length 
change per degree.temperature change. When multi- 
plied by temperature difference for one year they give 
the total yearly movement. 

Statistical analysis was carried out with readings of 
all three movement gauges. using the observed temper- 
ature for both the aluminum and steel bars which were 
painted black and white, respectively. The maximum 
temperature difference readings of aluminum were 
33°F (1.9"C) and the minimum temperatures 0.2'F 
(O.I0C) higher on the average than those of steel, with 
standard deviation of the differences 2.3"F (1.3"C) and 
0.9"F (0.S0C), respectively. The above values did not 
change significantly when the data were divided into 
winter and summer readings and analyzed separately. 

MAXIMUM TEMPERATURE 

MINIMUM IEMPtRATURE I 

TfUPlRATURl. f 

Figure 5 - Weathering rack movement at gauge No. 3 vs. alumi- 
num temperature 

The difference in temperature of the two bars is not 
large enough to justify considering them separately. 

Table 1 presents the summary of the analysis using 
temperatures for aluminum only. Correlation between 
rack movement and temperature is good. as may be 
seen from the values abtained for the correlation coeffi- 
cients. The slope of the best fitting line for the data can 
be used to calculate movement occurring on the rack at 
the location of each particular gauge. The reliability of 
the values obtained for the slopes is confirmed by their 
small standard error. 

Maximum yearly movement is calculated by multi- 
plying the value of the slope by the yearly temperature 
difference (121°F. or 67.2"C) and converting it to the 
percentage of the specimen width. As can be seen from 
Table 1. the maximum movement at gauge No. I is 
r 13%. This movement applies to all specimens ex- 
posed in this section of the rack, and increases from the 
13th pair of vertical plates to the last. the 48th; it is 
4 17% at gauge No. 2 and *25% at gauge No. 3. Move- 
ment at any position can be calculated from these find- 
ings. One can also estimate movement from the coeffi- 
cients of linear expansion. As Table I shows. the esti- 
mated movements are considerably higher than the ob- 
served movements. indicating restraint. which can be 
partly attributed to the load that the sealant specimens 
exert on the bars and partly to friction. 

SUMMARY 
An outdoor sealant weathering rack was built on 

which exposed standard sealant specimens underwent 
the natural aging process experienced by exterior sur- 
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faces of buildings. This includes physicochemical 
changes induced by radiation, temperature changes, 
the effect of air and moisture, and by the movement to 
whichjoints are subjects. This movement, produced by 
using the differential thermal movement between steel 
and aluminum, was measured with gauges at three loca- 
tions on the rack. One quarter of the total rack area 
produced identical maximum movements on the spec- 
imens, + 13% per year; the remaining area produced 
from about +9 to 230% in 36 steps. Restraints pre- 
vented the attainment of movement estimated from the 
thermal expansion coefficient of the metals, partly due 
to the load imposed by the specimens and partly to 
friction. 

Two types of observations can be obtained from this 
rack: on the area that gives constant yearly movements 
one can evaluate relative fatigue performance of a large 
number of specimens; on the remaining three quarters 

of the area, with movement increasing in small incre- 
ments, one can observe the ultimate movement a seal- 
ant can safely tolerate, i.e., the movement capability of 
a sealant. 

Various types of sealants have already been exposed 
and observations of their behavior will be reported 
later. 
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"I SHOULD KNOW MORE ABOUT 
GAMAC6'SLURRY'THAN ANYBODY AROUND. 

AFTER ALL I INVENTED THE STUFE" 
Bob Hall, Technical Director, 

Georgia Marble Company. 

The "stuff" Bob Hall refers 
to is Georgia Marble's slurry 
made from natural ground 
calcium carbonate. 

Gamaco slurry is shipped in 
tank cars. Ready to use when 
you get it. And like our 
bagged or bulk-shipped Gama- 
co, it's an excellent filler for 
water based paints. 

More importantly, Gamaco 
slurry is just another example 
of Georgia Marble's expertise 
and innovation in the calcium 
carbonate field. As Technical 
Director, Bob Hall's job is to 
coordinate the research and 
development of new and 
better ways to utilize our 
natural ground calcium carbo- 
nate in the manufacture of 
your paints. 

Georgia Marble has the 
reserves and increasing plant 
capacities to back up Bob 
Hall's developments, so you're 
assured of a constant, reliable 
source for your needs. 

Get the full facts then, 
about Georgia Marble's natural 
ground calcium carbonate 
products for the paints you 
make. You'll be asssured of 
reliable quality. 

And the technical knowhow 
to make the whole thing work 
for you. 

C georgta marble company 
Industrial Sales. 2575 Cumberland Parkway. N.W. 
A t l a n ~ .  Georgia 30339 1404)432-0131 
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A toast to better drying performance 
and cost savings with Zircom, first 
choice of knowledgable paint 
formulators. Together with cobalt or 
manganese, Zirco gives you faster 
drying action. That's because Zirco is 
formulated differently from other 
zirconiums. What's more, sincezirco is 
much more effic~ent, you use less and 
save with drier costs on every gallon of 

paint. Once you use Zirco, you'll 
become an instant connoisseur of the 
world's best lead-free substitute. 
Write or call Bill Schneider today to 
learn how easy it is to switch to the 
Zirco system. 

- - - - - - - - 
INTERSTAB CHEMICALS, INC.(aparrof~kzo) 
500 Jersey Ave., New Brunswick, N.J. 08903 
(201) 247-2202 
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These subcommittea reports are tor the use of the membership of ASTM Committea Dl in wntlnulng its work 
and for the interest of readers in the activltiss of ASTM Committee Dl. The reports are not official actiona of ASTM 
and may not be quoted as representing any action or policy of the American Society for Tssting and Materials. 

January 1977 Subcommittee Reports 
Of ASTM Committee D-1 

The January 1977 Winter Meeting of ASTM Committee D-I 
on Paint and Related Coatings and Materials was held on 
January 12 in the Sheraton Hotel. Philadelphia, Pa. Philadel- 
phia was chosen for this meeting so that the committee could 
hold a celebration of its 75th Anniversary at ASTM Head- 
quarters. A banquet was held there on the evening of January 
10 to commemorate the occasion and to honor the Honorary 
Members of D I .  

The Dl Honorary Members able to attend were: W.W. 
Becker, J.G. Calbeck, W.A. Gloger. A.E. Jacobsen. S.B. 
Levinson, J.C. Moore. F. Scofield, M.E. Stearns and H.A. 
Wray. Mr. Gloger, former D-I Secretary. acted as Master of 
Ceremonies. The speakers were J.C. Weaver and W.C. 
Cavanaugh. 

In the three and one-half days preceding the final general 
meeting of Committee D l ,  the 170 registrants met in 132 
scheduled meetings of D-1 subcommittees and working 
groups. Membership of Committee D-l is now 541. 

SUBCOMMITTEE D01.94 
AWARDS AND MEMORIALS 

G.G. Schurr, Chairman 

The W.T. Pearce Award and Hon- 
orary Membership in D-l will be 
presented to F.B. Stieg, Consultant. 
Honorary Memberships in D l  also will 
be presented to S.B. Levinson, of David 
Litter Laboratories, Inc., and H.A. 
Wray, retiree from E.I. du Pont de 
Nemours & Co., Inc. 

A new award, to be called the Henry 
A. Gardner, ST. Award, was approved, 
in principle, by the Executive Commit- 
tee. In essence, an endowed award will 
be established to honor Dr. Gardner, 
with the recipient chosen by Sub. 
W1.94 because of sustained compe- 
tence in managing a unit of D l .  

Memorials resolutions have been 
prepared for L.E. MacCardle, of NL 
Industries, Inc., and G. Vannoy, retiree 
from E.I. du Pont de Nemours & Co., 
Inc. 

One of the highlights of this session was the attendance of 
Dr. Howard I. Forman, U.S. Dept. of Commerce Deputy 
Assistant Secretary for Product Standards. Dr. Forman 
presented information on, and answered questions about, the 
D.O.C.'s "Voluntary Label Program" at sessions of Sub. 
W 1.13 on Consumer Affairs and its Task Group W1.03.02 on 
Individual Paint Consumers. 

Memorial Resolutions were adopted on the passing of 
Louis E. MacCardle and Wesley G. Vannoy. 

Subcommittee Oflcer appointments by Chairman E.F. 
Rogers were: Sub. D01.09, SSPC - W.W. Pearson, Chair- 
man; Sub. W1.26, Optical Properties - P.B. Mitton replac- 
ing S.J. Huey as Chairman; Sub. DO1.28, Biodeterioration- 
D.L. Campbell replacing J. Hanus as Secretary; Sub. D01.33, 
Varnish & Resins. Including Shellac - O.C. Keplinger re- 
placing J.S. Autenrieth as Chairman; and Sub. W1.44, Traf- 
fic Paint - L.S. Sander replacing D.L. Andres as Chairman 
and K.C. Schumann as Secretary. 

DIVISION 1 
ADMINISTRATIVE 

SUBCOMMlTTEE D01.05 
INTERCOMMITTEE RELATIONS 

J.C. Weaver, Chairman 

Committee A-5 on Metallic Coated 
Iron and Steel Products and its sub- 
committees A05.11 and .I4 on Sheet 
Specifications and Tests has interest in 
Standards for organic coated steel and 
therefore needs liaison with Sub. 
W 1.53 on Coil Coatings, where a com- 
prehensive Recommended Practice is in 
its first draft. 

Committee C-24 on Building Joint 
Sealants is augmenting its C719 Stan- 
dard Method with a new Method of Test 
for Adhesion and Cohesion of Elas- 
tomeric Joint Sealants Under Simulated 
Thermal Cyclic Movement. It uses 

temperature cycles between -15 and 
158F (-26 and 70C) and in a Compres- 
sion Extension Machine through slow 
cycles. Cf Sub. D01.23.10. 

Committee E-I5 on Analysis and 
Testing of Industrial Chemicals, at its 
January 13 and 14 meetings in Dallas, 
Tex. approved a new Standard Method 
for determination of diethyleneglycol at 
less than 0.1% w in ethylene glycol. Cf 
Sub. W1.35.03. 

E-15's Standard El80 on Developing 
Precision Data on ASTM Methods for 
Analysis and Testing of Industrial 
Chemicals is a Practice nearly ready for 
operation by ASTM's own computer at 
Headquarters (T.M. Brye). Cf Sub. 
W 1.20. 

Committee G-3 on Deterioration of 
Nonmetallic Materials is revising its 
title and scope to accommodate its as- 
sumption from inactivated Committee 
E-l of about eight Standards pertaining 
to atmospheric conditioning and test- 
ing. Cf W1.20, .27, er al. Committee 
D l  cooperation is invited. 
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Future meeting sites and dates of Committee P 1  are: 

June  26-29, 1977 - Denver, Colo. January 22-25,1978 - Atlanta, Ga. 

June 25-28,1978 - Boston, Mass. January 21-24,1979 - New Orleans, La. 

G-3 is seeking a measure of hours of 
wetness and is considering devices from 
Verfinstituut TNO, Delft, and the Na- 
tional Research Council in Ottawa. Cf 
Sub. W1.27. 

SUBCOMMlllEE D01.07 
GOVERNMENT CONTACTS 

L.S. Birnbaum, Chairman 

The chairman furnished the following 
information concerning the status of 
conversion of Fed. Std. 141 methods1 
standards to ASTM methodslstandards: 

(I) A total of 12 Federal specifi- 
cations for pigments have been can- 
celled since the last meeting of Sub. 
D01.07 in June 1976. 

(2) A list of Fed. Std. 141 test 
methodslstandards was forwarded to 
Sub. D01.07 members and interested 
parties with a request that they indicate 
their recommended order of priorities 
for conversion action. Twenty out of 
approximately 160 received "high pri- 
ority" votes. Most receive a recom- 
mended intermediate order of priority. 

(3) GSA is now reviewing the entire 
Fed. Std. 141 list todetermine: (a)useas 
a reference in Federal or military speci- 
fications; in those instances where a 
particular methodlstandard is not refer- 
enced. GSA will propose cancellation, 
and (b) availability of an ASTM 
methodlstandard for the same purpose; 
in those instances where purpose is 
identical, GSA will suggest to cognizant 
government agencies that they use the 
ASTM method as a substitute. The 
target date for completion of this review 
is March 31, 1977. 

(4) Results of the above review will 
be incorporated into a proposed revi- 
sion to Fed. Std. 141 to be circulated to 
government agencies for their com- 
ments. Target date for proposed revi- 
sion is April IS, 1977, with a June 30 
deadline for receipt of comment. Pro- 
posed revision will be forwarded for 
comment to those government activities 
who have indicated an interest in re- 
sponse to a recent letter by GSA on this 
subject. 

(5) These comments will be incorpo- 
rated, insofar as practicable, into a new 
revision of Fed. Std. 141 with a target 
completion date of September 1, 1977. 
Concurrently, a list of "important" 
methods which cannot be converted at 
this time will be submitted to appropri- 
ate ASTM subcommittees for their 

sueeestions for resolution of differences 
orpreparation of new ASTM methods, 
if appropriate, in the form of a proposed 
writk-up for government reviiw. It 
should be understood that the govern- 
ment will continue to maintain its own 
method in those instances where the 
suggested ASTM method is considered 
unacceptable. 

The chairman announced that a meet- 
ing of Sub. D01.07 was tentatively 
planned for Wednesday, April 27,1977, 
in the Metropolitan Washington area 
after the Washington Paint Technical 
Group Annual Symposium to be held at 
the Marriott Twin Bridges Motel, Ar- 
lington, Va., on April 25 and 26, 1977. 

SUBCOMMIllEE, D01.08 
JOINT FEDERATION-ASTM 

H.M. Werner, Chairman 

The chairman distributed copies of a 
draft of a letter to be sent to the Presi- 
dents and Technical Committee Chair- 

Wbj.Ct 
(I) Weight Per Gallon* 
(2) Stormer Viscometer* 
(3) Surface Tension* 
(4) Flash Point T.C.C.* 
(5) Porosity* 
(6) Specular Gloss* 
(7) Acid Number* 
(8) Sag Test* 
(9) Leveling* 

(10) Non-Volatile* 
(1 I )  Sward Hardness* 
(12) Hiding 
(13) Film Thickness 
(14) Scrub Resistance 
(15) Stain Resistance 
(16) Impact 
(17) Reparation of a Test Panel - Ind. Ctgs 
(18) Fineness of Grind 
(19) Stormer Viscometer (Stroboscope)* 
(20) Microbiological Contamination 
(21) Drv Time 
i22i color. Mask 
(23) ~inting Strength 
(24) Flexibility 
(23 Chemical Resistance 
(26) Abrasion 
(27) Adhesion 
(28) Chalking 
(29) Salt Spray 
(30) Water Immersion 
(31) Overbake 
(32) Blister Resistance (Ext. H.P.) 
(33) Wet Film Thickness 
(34) Setaflash 
(35) Viscosity Cups 
(36) Conical & Cylindrical Mandrels 

*These programs are available from the 

men of each local Society for Coatings 
Technology, relative to cooperation on 
round-robins and other work on test 
method development. 

With a slight addition to the letter, 
there wasagreement on its contents and 
distribution. Local Societies will be 
urged to have a local active D I member 
give a presentation on D-l and its ac- 
tivities at one of their future meetings. 

S.J. Huey, Sub. W1.08member, who 
is also Chairman of the Audio Visual 
Committee of the Cleveland Society for 
Coatings Technology, gave the Sub. 
W1.08 chairman a report on the Fed- 
eration Audio Visual programs and a list 
of subjects and availability. 

This report, and list, is as follows: 

"The Federation of Societies for 
Coatings Technology, and many of the 
constituent Societies, have embarked 
on a comprehensive program to pro- 
duce a series of 35-mm slidelsound 
shows primarily in the educational and 
paint manufacturing areas. A number of 
these have already been produced and 

SocMV 
Cleveland 
Cleveland 
Pittsburgh 
Golden Gate 
Pacific Northwest 
Los Angeles 
Pacific Northwest 
Rocky Mountain 
Rocky Mountain 
Louisville 
Houston 
Kansas City 
Pittsburgh 
Western New York 
Western New York 
Western New York 
Louisville 
Seattle 
Golden Gate 
Philadelphia 

Cleveland 

Golden Gate 

D 2366 
D 1212 Golden Gate 
D 3278 Birmingham 
D 1200 Toronto 

D 522, 1737 Toronto 
Federation ofice. See ad page 21. 
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previewed at recent Annual Meetings of 
the Federation. 

"Such shows are sound technically 
because they are prepared by Federa- 
tion members whose daily work is in the 
particular field covered. These shows 
are designed for use at constituent Soci- 
ety meetings, technical committee 
meetings, for students in paint courses, , 

and for in-plant and in-laboratory train- 
ing on the theory and practice of paint 
technology. 

"To date. the Federation and Con- 
stituent Society Educational and Man- 
ufacturing Committees have been most 
active in this field. A related group in 
which the Federation is represented, 
the Inter-Society Color Council, has 
contracted for several such shows in the 
field of color. 

"These audiolvisual shows should be 
of interest to ASTM because they are 
test methods. They are test methods put 
to sight and sound which makes them 
very effective. Many of them make ref- 
erence to ASTM methods. All of the 
audiolvisual shows in the planning 
stages must adhere to the rules estab- 
lished by the Federation so as to be uni- 
form in the manner in which they are 
presented and up to the standards set by 
the Federation. 

"The preceding list of 36 subjects 
should indicate the wide range of test 
methods covered. All of the 36 subjects 
are not as yet completed, but soon will 
be." 

SUBCOMMITTEE W1.09 
STEELSTRUCTURES 
PAINTING COUNCIL 

W.W. Pearson, Chairman 
L. Sander, Chairman Pro Tem 

J.C. Weaver reviewed past activities 
of SSPC and their function in ASTM. 

D. Berger reported on some of the 
activities of the SSPC meeting in 
Pittsburgh, Pa. in Fall 1976. He reported 
on the successful completion of a 
chlorinated rubber primer and topcoat 
specification. He also reported that the 
epoxy primer specifications have been 
revised to include an Elcometer adhe- 
sion test and performance specification. 

It was suggested by Dr. Weaver, 
since ASTM is an advisory group, to 
recommend the new test methods to 
SSPC, PACE, or other groups. One of 
the proposed methods was the determi- 
nation of an electrolytic-cell test for 
coating failure or sacrificial electrolytic 
life of zinc-rich coatings. Another pos- 
sible new test isa SHYUDU viscometer 
to determine pot-life of two-package 
epoxy systems. 

SUBCOMMITTEE W1.13 
CONSUMER AFFAIRS 

E.T. Mooney, Chairman 

The minutes of the last meeting, held 
June 28, 1976 in Chicago, were ap- 
proved with minor corrections. The 
minutes were corrected to show that 
four states - North Carolina, Virginia, 
South Carolina, and Georgia - are now 
using the "Weighted Cost of Prime In- 
gredients" method of purchasing their 
trade sales paints requirements 

Group I :  State and Institutional Con- 
sumer Affairs. S.B. Levinson, Chair- 
man. Mr. Levinson reported that the 
latest draft of a proposed recommended 
practice with the title "Standard Prices 
for the Procurement of Paint" was dis- 
tributed to those present. This docu- 
ment consists of two parts: 

(I) The determination of low bids by 
the use of the weighted cost of primary 
hiding pigments and binder solids, and 

(2) Limited performance tests on 
samples of those paints to be supplied in 
greatest quantity by the low bidders de- 
termined in No. I above. 

Representatives from the states of 
North Carolina and Virginia described, 
in detail, the way in which they operate 
to buy state paint requirements by the 
above method. 

The draft will be reviewed by all 
members of Group D01.13.01 prior to 
submission to the Editorial Subcommit- 
tee,and subsequent letter ballot by Sub. 
W1.13. All comments and suggestions 
are to be submitted to Mr. Levinson. 

Group 2: Individual Consumer qf- 
fairs, J .  Csernica, Chairman. Mr. Cser- 
nica reported that Dr. H. Forman. As- 
sistant Deputy Secretary of the Dept. of 
Commerce, was present at their meet- 
ing and explained the Voluntary Label- 
ing Program proposed by D.O.C. in the 
Federal Register of May 25, 1976. He 
said the nation is becoming 
"consumer-minded". Dr. Forman will 
be chairman of an Interagency Advisory 
Committee of 15 people to be selected 
from consumer advocate groups, manu- 
facturers, retail groups, trade associa- 
tion, and representatives of the 
academic world. 

The voluntary program would pro- 
pose to label consumer products to tell 
the consumer more about the expected 
performance of the product. The Dept. 
of Commerce would offer an official 
label, to be placed on the consumer 
product, for which a fee would be 
charged to the manufacturer. Dr. For- 
man explained that their definition of 
labels included educational and promo- 
tional literature of all types. 

A great deal of discussion followed 

Dr. Forman's talk, and he was very 
helpful in answering questions from the 
committee. 

SUBCOMMITTEE D01.16 
DEFINITIONS 

S. LeSota, Chairman 

H.A. Wray reported that the defini- 
tion of "flash point" has been balloted 
and approved. He also reported that the 
ASTM Committee on Terminology dis- 
courages the use of absolute terms in 
definitions - terms such as fireproof or 
waterproof. 

Proposed definitions for the new 
"Pictorial Standards for Coatings De- 
fects" were discussed. These included: 
blistering, dirt, filiform corrosion, mil- 
dew, print resistance, and rust. 

Because of the poor attendance, 
these revised proposed definitions will 
be mailed to the other members who did 
not attend this meeting for their critique 
and comments. We will review these 
again at the June meeting. 

DIVISION 20 
RESEARCH AND GENERAL 

METHODS 

SUBCOMMlllEE W1.20 
SAMPLING AND STATISTICS 

S.L. Lopata, Chairman 

The history of Sub. W1.20 was dis- 
cussed. The scope was defined as sam- 
pling, statistics and standard condi- 
tions. It was decided to form a liaison 
with Committee E-1 l on Statistics. 

The statistics standard for an inter- 
laboratory test will be submitted to a 
subcommittee vote. The sampling stan- 
dard will be reviewed. 

SUBCOMMlllEE 001.21 
CHEMICAL ANALYSIS OF PAINTS 

AND PAINT MATERIALS 

R.W. Scott, Chairman 

Group 3: Metals in Low Concentra- 
tion, H.D. Swafford, Chairman. 
D 3335-74, "Test for Low Concen- 
trations of Lead in Paint by Atomic A b  
sorption Spectroscopy," has been re- 
vised to include cadmium and will ap- 
pear in Part 27 of the 1977 Book of Stan- 
dards as "Standard Method of Test for 
Low Concentrations of Lead and Cad- 
mium in Paint by Atomic Absorption 
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Spectroscopy." The method is now 
being evaluated for inclusion of cobalt 
at the 50-2000 ppm level. The initial 
round-robin was successful and the 
cobalt version of the method was sub- 
mitted for Sub. W1.21 letter ballot in 
December 1976. Preliminary response 
included one negative from W.C. 
Spitzer and several comments. The 
negative was editorial in nature and was 
ruled nonpersuasive by a vote of 11-0. 
Mr. Spitzer will be notified of the ac- 
tion. The various comments will be in- 
corporated into a new draft of the 
method. 

A proposed method for the determi- 
nation of mercury in coatings at the 10- 
1000 ppm level was submitted to Sub. 
W1.21 letter ballot on December 22, 
1976, and has received some comments 
to date. A new draft will be prepared 
after all comments are in and satisfied, 
followed by submission to D-I letter bal- 
lot. 

The group is also working on a 
method for the determination of anti- 
mony in coatings at the 50-200 ppm level 
and chromium at the 50-10.000 ppm 
level. 

A new standard, "Method of Test for 
Detection of Lead in Paint and Dried 
Paint Films," was voted on in the Au- 
gust 20,1976 D-I letter ballot. This is the 
"Go-No-Go" method for the detection 
of lead at the 0.5% level in dried films. 
Four negative votes were received from 
the following persons: W. Singer (with- 
drawn by letter); R. Ashley, A. Chasan, 
and J. Csernica. The last three negatives 
had similar reasons for the vote - the 
method was not relevant since the new 
regulation is assumed to be 0.06% as far 
as CPSC is concerned. It was decided, 
by a vote of 11-0 in the task group, that 
these negatives were nonpersuasive 
since the 0.5% lead level is still in effect 
in other government agencies and in 
other countries which have members in 
ASTM; these include Canada, England, 
and several European countries. The 
groupchairman, Mr. Swafford, will cor- 
respond with the negative voters to dis- 
cuss the decision and, also, to remind 
them that we are now working on a revi- 
sion of the method which should permit 
its use at the 0.06% level. 

Group 38: Analysis of Metals in Air 
Particulate Samples, J.A. Devlin, 
Chairman. Several methods for the de- 
termination of lead and chromium were 
reviewed but were found to be inade- 
quate for our purposes. A new method, 
based on one used by du Point, will be 
prepared and distributed to col- 
laborators for comment. Standard sam- 
ples will then be prepared and sent to 
the collaborators for analysis. 

Group4: Chemical Analysis of Whole 

Paint. J .  Hartshorn, Chairman. The 
chairman reported that Group 4C on 
Solvent Composition would be placed 
on inactive status at this time since a 
leader for the group could not be found. 
Group 4B on Pigment Content of Emul- 
sion Paints has been taken over by Mr. 
Hartshorn, and he reports that a final 
round-robin will be run very soon to 
determine the precision and accuracy of 
the method. 

Group 4 0 :  Chemical Analysis of 
Basic Lead Silico Chromate in Paints, 
L. DiCarlo, Chairman. Mr. DiCarlo re- 
ports that three negative votes were re- 
ceived for the proposed new method, 
"Analysis of Basic Lead Silico Chro- 
mate in Whole Paint," when it was 
voted on in the Sub. DO1 -21 and DO104 
letter ballot of August 20, 1976. The first 
negative, from L.F. Fall, at the Sub. 
W1.21 level, was editorial and was re- 
solved by letter. Negatives at the D-l 
level from Mr. Ashton and E.R. Lewis 
have not been resolved as yet but should 
be taken care of at the June meeting. 

Group4H; Analysis of Electrodeposi- 
tion Coatings, J.T. Vandeberg, Chair- 
man. There has been little activity in 
this group since the June meeting other 
than the submission of the procedure, 
"Standard Methods of Test for Charac- 
terizing Electrocoat Batch Samples," 
to Sub. D01.21 letter ballot. Work con- 
tinues on resolving one negative from 
Mr. Ashton and incorporating several 
comments. A methodforthedetermina- 
tion of amine solubilizers and 
hydroxyl-containing solvents will soon 
be the subject of a new round-robin. 

Group 5: Revision of D 56447(70), L. 
Bazarko, Chairman. Methods for the 
determination of iron, zirconium, 
cerium, and cerium in rare earth driers 
were prepared. A round-robin was initi- 
ated to test these procedures. Initial re- 
sults are very good, and it is anticipated 
that the methods will beacceptable with 
relatively little revision. These new 
procedures will be included in the pro- 
posed revision of D 564-47(70), "Test- 
ing Liquid Driers". 

Group 6: Atomic Absorption Spec- 
troscopic Analysis of Pigments, W.V. 
Mosely, Chairman. A round-robin will 
be initiated prior to the June meeting to 
determine the concentration of Ti02 in a 
latex flat wall paint. A method has been 
prepared and will be evaluated. 

Group 9: Analysis of TiOz, R.W. 
Scott, Acting Chairman. A final revi- 
sion of the proposed, "Standard 
Method for Quantitative Determination 
of Anatase and Rutile in Ti02 Pig- 
ments," has passed a Sub. D01.21 letter 
ballot. Some minor editorial revisions 

have also been made, and the method 
will now be submitted for D l  letter bal- 
lot. Further work is not contemplated 
for this group, unless a new chairman 
can be found. 

Group 19: Recommended Practice 
for the Determination of Metals, F. 
Scofield, Chairman. Mr. Scofield re- 
ported that relatively little had been 
done in the past six months. Tabulation 
of information relating to all methods of 
analysis available for the several metals 
of interest continues. 

Group 19A: Ferrous Iron in Synthetic 
Black Iron Oxide, K.R. Hancock, 
Chairman. The chairman reported that a 
method had been sent to interested par- 
ties for review and comment. He will 
now rewrite the method in ASTM for- 
mat and prepare samples for a round- 
robin. Six laboratories have agreed to 
participate. 

Group 21: Steering Committee on 
Analysis fur Metals, J.C. Weaver, 
Chairman. Dr. Weaver reported that 
CPSC has contracted with the Associa- 
tion of Official Agricultural Chemists 
(AOAC) to have a CPSC method for the 
determination of low levels of lead eval- 
uated. This method is not the same as 
that described in D3335-74 and is felt to 
have some discrepancies. It is hoped 
that industry and government analytical 
chemists can get together soon to dis- 
cuss the various aspects of both proce- 
dures. Late April has been suggested as 
the time, Washington, D.C. as the 
place. 

Sub. W1.21 has taken the following 
action on negative votes: 

Letter Ballot DO104 dated August 20, 
1976 (Item 1): 

(1) Mr. Singer's negative was editor- 
ial; resolved by letter. 

(2) Mr. Ashley's negative was deter- 
mined to be nonpersuasive by a vote of 
11-0. 

(3) Mr. Csernica's negative was de- 
termined to be nonpersuasive by a vote 
of 11-0. Mr. Csernica was present and 
still retained his negative vote. Heis not 
a member of D01.21. 

(4) A.A. Chasan's negative was de- 
termined to be nonpersuasive by a vote 
of 11-0. 

Letter Ballot DO104 dated August 20, 
1976 (Item 2): 

(I) Mr. Fall's negative was editorial; 
resolved by mail. 

(2) Mr. Ashton's negative was not re- 
solved and is still being acted on. 

, 

(3) Mr. Lewis' negative was not re- 
solved and is still being acted on. 
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SUBCOMMITTEE DO1.22 
HEALTH AND SAFETY 

H.A. Wray, Chairman 

Group I :  Policy, H.A. Wray, Chair- 
man. The group discussed the need for 
establishing a new group for liaison with 
Federal government regulating agen- 
cies. A letter was read from the Ofice of 
Management and Budget that proposed 
the agencies cooperate with standards 
organizations. The group suggested that 
this matter be brought up at the Sub. 
W1.22 meeting. 

Group 2: Infercommitfee Relation- 
ships, W.H. Tuke, Chairman. Mr. Wray 
chaired the meeting in the absence of 
W.H. Tuke. It was indicated that there 
is a need to establish a policy of contact- 
ing other committee, subcommittee, 
and group chairmen with specific 
problems that concern us and that we 
ask for solutions to  these specific 
problems as opposed to just asking for 
minutes of their respective meetings. 

Mr. Wray agreed to write to other 
subcommittee chairmen of D l  indicat- 
ing a procedure to follow in obtaining 
answers to specific problems which are 
outside the scope of capabilities of D- I .  

D.L. Campbell will prepare, in the 
future, asummary of minutes of various 
predetermined committees in which 
Sub. W1.22 is interested and send them 
to the Sub. D01.22 group chairmen. 

Group 3: Information Resources, 
D.L. Campbell, Chairman. The chair- 
man reported that the bibliography of 
safety references is ready to send to J.P. 
McGuigan for inclusion in the D-l 
Handbook. The chairman agreed to in- 
clude a letter which indicates that this 
bibliography is not all-inclusive. The 
letter will also ask that the group be 
contacted as to changes, revisions, and 
further information. Revisions of the 
bibliography will be made from time to 
time as necessary. 

Group4: Safety and Health Standard 
Statements, A. Austin, Chairman. Mr. 
Wray explained the purpose of the 
mouo and asked for volunteers from - .  
those present to review standardsand to 
write a~vlicable safety statements. The 
statements would be-reviewed by the 
chairman and then be submitted to Sub. 
W1.22 for approval. Five individuals 
volunteered. 

Group 5: Hazard Statements, J.A. 
Austin, Chairman. The chairman read a 
number of hazard statements, proposed 
by Mr. Wray, to the group. The group 
discussed 12 statements and made 
changes which were agreed upon by 
those present. It was moved that the 
revised list be submitted to Sub. W1.22 
for review and approval. 

Group 16: Flash Point - General, 
J.L. Abbamondi, Chairman. The 
chairman reported that both D 13 10-72, 
"Test for Flash Point of Liquids by Tag 
Open-Cup Apparatus," and D 3278-73, 
"Test for Flash Point of Liquids by 
Setaflash," each received negatives. 
The group agreed that one of the nega- 
tives on the D 1310-72 ballot was non- 
persuasive, two comments were editor- 
ial in nature, and one negative was 
withdrawn. It was moved that after edi- 
torial changes, D 1310-72 be submitted 
to ASTM D l  committee ballot. The 
motion was passed. 

The negatives on D 3278-73 were dis- 
cussed, and it was agreed that all but 
two were editorial in nature, dealing 
with the sample size increase for vis- 
cous materials and a request that a 
round-robin be run. 

It was agreed that the above sample 
size increase would be allowed in the 
appendix only and that a note would be 
inserted in the appendix indicating that 
2 ml was the proper sample size for the 
regular methods. Also, it was agreed to 
complete a round-robin in the future. 

A motion was passed to submit D 
3278-73 to ASTM Committee D I ballot 
after the editorial changes have been 
made. 

Mr. Wray reported on the Ad Hoc 
Committee work on flash point. He re- 
ported that Sub.'s W1.16 and W1.22 
have approved definitions of liquid and 
solid as applies to transportation regula- 
tions. Committee E-27 is now working 
on approving other flammability defi- 
nitions. 

He also reported that the committee 
is working on a recommended practice 
for flash point determination. Also, it is 
currently doing work on determining 
practical flammability of mixtures. 
Some preliminary results should be 
available for the April meeting in 
Washington. 

Group 17: Fire Retardancy and 
Smoke Problems, H. Teicher, Chair- 
man. The chairman reported that the 
two-foot tunnel test has undergone final 
revision and has been submitted to 
ASTM for simultaneous committee1 
subcommittee balloting. 

The chairman reported that the re- 
vised D 1360-70, "Test for Fire Retar- 
dancy of Paints (Cabinet Method)," had 
negatives involving the use of the 
current diagram of the apparatus. The 
group agreed that both a picture and a 
diagram be included in the standard. 
The chairman agreed to contact Custom 
Scientific to see if the manufacturer 
would agree to provide a diagram which 
would be useful for inclusion in the 
standard. 

Group 20: Toxicity, T.W. Mac- 

Dougal, Chairman. Mr. Wray chaired 
the meeting in the absence of Mr. Mac- 
Dougal. The revised, "Proposed Stan- 
dard Practice for Determining Constitu- 
ents Classified as Hazardous Contained 
in Protective Coatings," has been ex- 
amined by the Editorial Subcommittee 
and will be sent to Sub. D01.22 mem- 
bers for balloting in the near future. 

W. Spangenberg brought out the 
point that the scope should contain 
some type of statement to indicate that 
we are dealing with whole paint even 
though the wording of the title implies 
that fact. 

Mr. Wray asked the member of the 
group to contact the chairman when- 
ever they know of any new state or local 
ordinances that might concern us. 

F. Scofield indicated that Group 20 
should consider looking into asbestos at 
some time in the future for inclusion in 
our standard. He also indicated that the 
group should consider listing undesira- 
ble methods in addition to desirable 
ones. 

Group 24: Potentially Dangerous 
Efluents, D.L. Campbell, Chairman. 
The chairman indicated that he is work- 
ing on the listing of all methods 
currently available on the 10 substances 
previously identified has having high 
priority. 

When the list is complete, it will be 
sent to all Sub. D01.22 members for 
their review and comments. The mem- 
bers will be asked to furnish further in- 
formation, if available. The revised list 
will then be included in the D l  Hand- 
book. 

It was suggested that the chairman of 
Sub. W1.22 investigate the possibility 
of making a visit to NIOSH in Cincin- 
nati, Ohio by a representative of Sub. 
W1.22 for the purpose of establishing 
liaison with this agency. 

SUBCOMMllTEE W1.23 
PHYSICAL PROPERTIES 

OF APPLIED PAINT FILMS 

M.P. Morse, Chairman 

The subcommittee is revising the fol- 
lowing methods to incorporate editorial 
changes suggested in recent subcom- 
mittee and committee letter ballots: 

(I) D 658-44(70), "Test for Abrasion 
Resistance of Coatings on Paint, Var- 
nish, Lacquer and Related Products 
With the Air Blast Abrasion Tester;" 

(2) D 823-53(70), "Producing Films 
of Uniform Thickness of Coatings on 
Test Panels;" 

(3) D 1 1%53(73), "Measurement of 
Dry Film Thickness of Non-Magnetic 
Organic Coatings Applied on a Mag- 
netic Base;" and 



(4) D 1400-67, "Measurement of Dry 
Film Thickness of Non-Metallic Coat- 
ings of Paint, Varnish, Lacquer and Re- 
lated Products Applied on a Non- 
Magnetic Metal Base." 

Group 10: Adhesion, H.E. Ashton. 
Chairman. It was reported that the revi- 
sion of D 3359-74, "Measuring Adhe- 
sion by Tape Test," has been approved 
by D-I letter ballot. An inter-laboratory 
test for this method has been comoleted 
and the results analyzed. precision 
statements have been drafted which will 
be submitted tosubcommittee letter bal- 
lot. 

An inter-laboratory test is underway 
to determine the usefulness and preci- 
sion of the Tooke Gauge for measuring 
adhesion. 

Results of a questionnaire sent to 
Committee Dl members indicate that 
the tape test is the most widely used and 
generally preferred method for measur- 
ing adhesion. However, the great vari- 
ety of methods in use suggests that the 
tape test is not the ultimate test. and 
investigations of other methods should 
be continued. 

Group / I :  Wet Film Thickness, H.A. 
Ball. Chairman. An inter-laboratory 
test has been conducted to determine 
the precision of the Interchemical and 
Pfund wet film thickness gauges 
specified in method D 1212-70. "Meas- 
urement of Wet Film Thickness of Or- 
ganic Coatings." and. also, to deter- 
mine the usefulness and precision of 
other types of gauges. The results ob- 
tained will be reviewed to determine if 
the data are sufficient for establishing 
precision statements for the various 
types of gauges. 

Group 12: Dry Film Thickness. M.P. 
Morse. Acting Chairman. This group is 
updating method D 1 186-53(73). 
"Measurement of Dry Film Thickness 
of Non-Magnetic Organic Coatings 
Applied on a Magnetic Base." An 
inter-laboratory test will be conducted 
to obtain accuracy and precision data 
for various film thickness gauges com- 
monly used in the paint industry. If 
found suitable. these gauges will be in- 
serted into the method that presently 
describes only the Magne-Gauge. 

Group 14: Hardness. Mar Resistance, 
and Abrasion Resistance. M. P. Morse, 
Acting Chairman. This group is revising 
method D %8-51(72). "Test for Abra- 
sion Resistance of Coatings of Paint. 
Varnish, Lacquer and Related Products 
by the Falling Sand Method." to pro- 
vide for an alternate source of the 
specified type of sand, and to require 
that only unused sand be used at the 
beginning of the testing of each speci- 
men. 

An inter-laboratory test is being initi- 
ated to determine the precision of both 
the falling sand and air blast methods for 
abrasion resistance. The suitability of 
using carborundum in place of sand in D 
%8-51(72) will be investigated in this 
study. as will the usefulness of other 
available abrasion test procedures. 

Group 15: Slip Resistance, P.R. 
Guevin, Chairman. This group is being 
formed to develop a test for the slip 
resistance of floor and deck coatings. 
Plans are being formulated to investi- 
gate instrumental methods for measur- 
ing this property. 

SUBCOMMITTEE W1.24 
PHYSICAL PROPERTIES OF LIQUID 

PAINTS AND PAINT MATERIALS 

J.F. Hutson, Chairman 

Group 18: Fineness of Dispersion, 
G.B. Tavlor. Chairman. A subcommit- 
tee let& ballot is in the mail at the 
present time. The first ballot returned 
was a negative. This negative and com- 
ments were discussed, and when we 
have completed the balloting, we agreed 
to send out a new subcommittee ballot 
as soon as possible. 

Group 19: Eflux Viscosity Cups, J.F. 
Hutson, Chairman Pro Tem. Group 19 
is still working to send a second draft of 
the "New Standard Method of Viscos- 
ity by DipType Cups" tosubcommittee 
letter ballot. 

In order to obtain reapproval of D 
1200-70. "Test for Viscosity of Paints. 
Varnishes and Lacquers by Ford Vis- 
cosity Cups." we have reaffirmed our 
intention to conduct a round-robin test 
to obtain data for a new precision state- 
ment based on paint materials instead of 
calibrating oils. 

Group 19 voted to abstain (option 4) 
on IS0 Document N-579, "Determina- 
tion of Flow Time by Use of Flow 
Cups." We do so because our (USA) 
flow cup viscosity standards for paints 
are based mainly on the Ford Cup 
(ASTM Method D-1200-70) and at the 
present time we have no data to com- 
pare Ford Cups with IS0 Cups. 

Group 20: Viscosity by Rotational 
Viscometers. F.C. Underhill, Chair- 
man. Mr. Underhill reported that the 
three negative votes and several com- 
ments on the revision of D 562-55(72), 
"Test for Consistency of Paints Using 
the Stormer Viscometer," were consid- 
ered persuasive and a new draft will be 
written to incorporate these changes. 
The method will then be resubmitted for 
subcommittee letter ballot. 

The revised draft of D 21%-68(74). 
"Tests for Viscosity Measurements and 
Thixotropic Properties of Non- 
Newtonian Materials Using the Brook- 
field Viscometer," has been approved 
by subcommittee letter ballot. but it 
lacks a precision statement. A round- 
robin test. usingpaints, is being initiated 
to obtain this data. 

Group 24: Particle Size Drtc~rminu- 
tion, F.J. Steslow. Chairman. The 
chairman discussed possible objections 
for this group. Mr. Steslow and the 
members present voted that Group 24 
remain on inactive status. 

Sub. D01.24 was asked and agreed to 
distribute a tentative draft of a method 
of test measuring density using the 
MettlerIPoor calculating digital density 
meter for comments by the subcommit- 
tee. 

SUBCOMMITTEE D01.25 
PICTORIAL STANDARDS 
OF COATING DEFECTS 

S. LeSota, Chairman 

In liaison with the Philadelphia Soci- 
ety for Coatings Technology's Pictorial 
Standards subcommittee. chaired by 
W. Sonntag. our subcommittee is in the 
process of updating the Federation's 
Exposure Standards Manual. 

Two sets of standards are being re- 
placed because of poor negatives; an- 
other is being replaced with better de- 
fined prints. and we plan to add new 
pictorial standards. 

The revised manual will be issued as a 
loose-leaf binder containing all ap- 
proved pictorial standards and provi- 
sions for future pictorial standards. Be- 
cause of the disproportionately higher 
cost of the Swedish Color Standards for 
Corrosion, an order form will be in- 
cluded with the binder forthosedesiring 
acopy at additional cost. Individual pic- 
torial standards will also be available 
without the binder. 

Work will start immediately on revis- 
ing the present text, including defi- 
nitions for all the defects. These terms 
are being defined by Sub. D01.16 on 
Definitions. 

The pictorial standards will be as 
close to representing a 1: I reproduction 
of the defect as we can make them, and 
still fit on a 8 W  x I I '  page. 

Work will be started immediately to 
have those sets of standards in an ac- 
ceptable condition reproduced. We will 
attempt to have about 100 copies pre- 
pared by September for publicity and 
sale at the 1977 Federation Annual 
Meeting and Paint Show. 
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SUBCOMMIllEE W1.26 
OPTICAL PROPERTIES 

P.B. Mltton, Chairman 

After many years in ASTM, S.J. 
Huey is retiring as chairman of this sub- 
committee. P.B. Mitton is the new 
chairman. C. Sherman will become the 
new secretary. The minutes of the June 
1976 meeting were approved as distrib- 
uted. 

Group 2: Color Measurement, J.C. 
Davidson, Chairman. Messrs. Hunter, 
Hammond, and Brady will prepare a re- 
vised draft of D 2244-68, "Instrumental 
Evaluation of Color Differences of 
Opaque Materials," which will include 
new CIE L*a*b* equations, plus suit- 
able modifications. N. Hale, aided by 
Messrs. Kissler and Sherman, will pre- 
pare a "Recommended Practice on the 
Evaluation of Metamerism." Mr. 
Sherman, aided by Mr. Davidson, will 
evaluate the new Westinghouse 
"Metamerism Lamps." 

Group 11: Gloss and Gonio- 
photometry, R .  Kissler, Chairman. 
Messrs. Hunter and Hammond will aid 
Mr. Kissler in revising D 523-67(72), 
"Test for Specular Gloss," to include 
some of the information from ISO, and 
to include a new precision statement. It 
will then be balloted by Sub. D01.26. 
The proposed revision of D 1471-69, 
"Two Parameter, 60-Degree Specular 
Gloss," has been drafted and will be 
sent out on a subcommittee letter ballot 
when the already available precision 
statement is added. Mr. Hunter is mak- 
ing plans for a round-robin on 
distinctness-of-image gloss. 

Group 17: Hiding Power, P.B. Mit- 
ton, Temporary Chairman. Based on 
the answers received to a questionnaire 
that was circulated to Sub. D01.26, a 
meeting was held to further explore the 
need for a modified hidine oower oroce- u. 

dure. Included in the proposals were the 
need to include flow as part of the hiding 
value, some provision for visual rating 
and simplified techniques, even though 
the precision may not be as good as the 
present D 2805-70(75), "Test for Hiding 
Power of Paints." A further ques- 
tionnaire is expected to be circulated 
with the D-l mailing. 

Group 22: Sample Preparation for 
Determination of Optical Properties, 
H.K. Hammond, Chairman. A prelimi- 
nary draft of "Recommended Practice 
for Selection of Coating Specimens and 
Their Preparation for Appearance 
Measurement," was discussed in detail, 
and a second draft will be prepared by 
the chairman for circulation before the 
next meeting. 

Methods to be reapproved this year 
include: 

(I) D 387-60(72), "Test for Mass 
Color and Tinting Strength of Color 
Pigments;" 

(2) D 2616-67(72), "Evaluating 
Change in Color with a Gray Scale;" 

(3) D 3022-72, "Test for Color and 
Strength of Color Pigments by Use of a 
Miniature Sandmill;" 

(4) D 523-67(72), "Test for Specular 
Gloss;" and 

(5) D 2244-68, "Instrumental Evalu- 
ation of Color Differences of Opaque 
Materials." 

Of these methods, D 523-67(72) and 
D 2244-68 are being revised as given 
earlier. Methods D 2616-67(72) and 
D 3022-72 will be balloted by Sub. 
W1.26. Those present, in response to a 
letter from Mr. Zeller, agreed that 
D 387-60(72) needed to be revised and 
modernized. Messrs. Sherman and Ful- 
ler expect to supply drafts of their 
methods togo along with Mr. Zeller's to 
provide the basis for this revision. A 
new group, number 24, with the title 
Color and Strength of Color Pigments, 
will be organized at the next meeting. 

The I S 0  draft paralleling D 1544- 
68(74), "Color of Transparent Liquids 
(Gardner Color Scale)," was reviewed 
and no objections were found. This 
method was voted on by Sub. D01.26 in 
January 1975 to be returned to the juris- 
diction of the subcommittee which uses 
it (presumably Sub. D01.33), although 
Sub. D01.26 will advise on the optical 
part at any time. 

SUBCOMMITTEE D01.27 
ACCELERATEDTESTS 

FOR PROTECTIVE COATINGS 

E.A. Praschan, Chairman 

Group 2: Water Tests, G.W. 
Grossman. Chairman. The status of the 
task groupaction on the following three 
related methods was reviewed: 

(1) D 870-54(73), "Water Immersion 
Test of Organic Coatings on Steel;" 

(2) D 1735-62(73), "Water Fog Test- 
ing of Organic Coatings;" and 

(3) D 2247-68(73), "Testing Coated 
Metal Specimens at 100 Percent Rela- 
tive Humidity ." 

After somediscussion, it was decided 
to update and retain the three models. A 
round-robin will be conducted, prior to 
the June meeting, to form the basis for 
precision statements. In addition, the 
chairman will prepare a recommended 
practice to describe the various water 
tests, and outline their appropriate us- 
age. 

Group 4: Light and Water Exposure 
Apparatus, S. Totty , Chairman. Two 
negative votes and comments obtained 
on the recent subcommittee ballot on a 
proposed revision of D 822-60(73), 
"Recommended Practice for Operating 
Light- and Water-Exposure Apparatus 
(Carbon-Arc Type) for Testing Paint, 
Varnish, Lacquer and Related Prod- 
ucts," were resolved with editorial re- 
visions. These revisions were accepted 
by a subcommittee vote of 20-0. Several 
additional ballots are needed to meet the 
60% return requirement. Unless these 
ballots necessitate further action, the 
revision will be forwarded for D-l bal- 
lot. 

The results of the subcommittee 
questionnaire on D 3361-74, "Recom- 
mended Practice for Light- and Water- 
Exposure Apparatus (Unfiltered 
Carbon-Arc Type) for Testing Paint. 
Varnish, Lacquer and Related Products 
Using the Dew Cycle," were reviewed. 
It was agreed that better definitions of 
scope, significance, and procedure 
should be made. A draft will be pre- 
pared for the next meeting. 

Group 9: Evaluation of Corroded 
Specimens, W. Williamson, Chairman. 
This group met to consider the re- 
instatement of the air blow-off method 
of removing loose paint after corrosion 
testing in D 1654-74, "Evaluation of 
Painted or Coated Specimens Subjected 
to Corrosive Environments." This air 
blow-off method was replaced by a tape 
adhesion procedure in 1974 to avoid the 
auestion of ooerator safetv. However. 
(he tape method has proved unreliable 
in certain instances. The group agreed 
to revert to the air blow-off method with 
adequate safety precautions. The group 
chairman will draft a revision for review 
with Sub. D01.22 on Health and Safety, 
as well as with Sub. D01.27. 

Group 10: Outdoor Exposure Tests, 
M.P. Morse, Chairman. The chairman 
reviewed the results obtained after I2 
months exposure of a large series of 
coatings tested under various exposure 
conditions and locations. As expected, 
the gloss loss and color change of the 
coatings varied considerably. The 18- 
month exposure results will be available 
soon, and more meaningful conclusions 
regarding correlations, degradation 
rates and precision values are antici- 
pated for review at the June 1977 meet- 
ing. 

Group 16: Chalk Rating, J.S. Rob- 
bins, Chairman. Several types of visual 
rating scales were discussed for use in 
round-robin evaluation of several types 
of coatings now on exposure in Florida. 
The group agreed to a 1-10 scale, based 
on Munsell Gray Color Difference stan- 
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dards. With the assistance of the 
Kollmorgen Co. and Art Jacobsen, the 
chairman will prepare sets of standards 
for approval of the task group. 

A discussion was held concerning the 
comments received on the recent D-l 
ballot on D 358-70, "Standard Specifi- 
cation for Wood to be Used as Panels in 
Weathering Tests of Paints and Var- 
nishes." It was agreed to incorporate 
the editorial comments into the specifi- 
cation which will be issued in the 1978 
Book of Standards. Concerns were ex- 
pressed over the inability to obtain 
wood having the specifications called 
for, and it was proposed that a poll of 
D l  members be made in order to de- 
termine what type of wood is being used 
for panels. Since Sub. D01.27 ap- 
pears to have so few members who use 
wood panels. it was agreed to determine 
if the jurisdiction of D 358-70 could be 
transferred to Sub. D01.52 on Factory 
Coated Wood Products where more ex- 
pertise isavailable todeal with theques- 
tions involved. If Sub. D01.52 agrees to 
their transfer, the Executive Committee 
will be requested to make the change. 

Preliminary comments on D 2454- 
68(73), "Recommended Practice for 
Determining the Effect of Overbaking 
on Organic Coatings," were offered by 
E. Haney. This method requires reap- 
proval action in 1978. The subcommit- 
tee members were requested to review 
the method and comments prior to the 
June meeting so that appropriate action 
can be taken. 

R.T. Ross, Chairman 

Group I: Package Stability, E.R. 
Tefft. Chairman. Rustoleum Corp. has 
agreed to prepare the paints required for 
a cooperative test employing the re- 
vised procedure for determining the re- 
sistance of latex paint in the container to 
bacterial spoilage. Merck & Co. will 
supply each cooperator with the chal- 
lenging organisms. Laboratories that 
have agreed to participate include New 
Jersey Zinc Co., Buckman Labs., Ab- 
bott Labs., Dow Chemical Co.. Troy 
Chemical Corp., Rohm and Haas Co.. 
Merck, and Glidden Pigments Div.. 
SCM Corp. 

Group 2: Enzymes. P. Rosenberg. 
Chairman. A tentative method for de- 
termining the presence of free cellulytic 
enzymes in raw materials and finished 
paint was reviewed. A method used 
currently by Hercules lncorporated was 
reviewed, but discounted in favor of the 
group's tentative method because the 

Hercules method does not distinguish 
between free enzyme and enzymes pro- 
duced by living microorganisms. 

Group 3: Accelerated Tests, R.H. 
Lalk, Chairman. The group chairman. 
who could not be at this meeting, had 
sent word that the first draft of the paper 
comparing exterior exposures with ac- 
celerated tests had been completed and 
would be sent to the subcommittee for 
review. 

The materials for conducting a 
cooperative test used by Rohm and 
Haas designated the "Popsicle Stick" 
Test have been sent to those labs who 
agreed to participate. This test method 
is of considerable interest to the sub- 
committee because of its simplicity as 
compared to the Environmental 
Chamber used in D 3273-76, "Test for 
Resistance to Growth of Mold on the 
Surface of Interior Coatings in an Envi- 
ronmental Chamber." 

D. Campbell, from Rustoleum Corp., 
accepted the position of secretary of 
Sub. W1.28. 

DIVISION 30 
PAINT MATERIALS 

SUBCOMMITTEE 001.31 
PIGMENT SPECIFICATIONS 

W.C. Spangenberg, Chainnan 

The chairman reported that the sub- 
committee continues to remain in bal- 
ance and stands at a roster of 65 total 
members and one affiliate. representing 
a net increase of two since last June. 

The following standards requiring re- 
view in 1978 were discussed and. as  a 
group, these are to be placed (by a vote 
of 8-0) on a Sub. W1.3 I ballot for reap- 
proval as is unless comment results 
from the letter ballot to full member- 
ship. These are: 

(a) D 83-73, "Specification for Red 
Lead;" 

(b) D 21 1-67(73), "Specification for 
Chrome Yellow and Chrome Orange;" 

(c) D 475-67(73), "Specification for 
Pure Para Red Toner;" 

(d) D 476-73, "Specification for 
Titanium Dioxide Pigments;" 

(e) D 962-66(73), "Specification for 
Aluminum Pigments, Powder and Paste 
for Paints;" 

(f) D 2218-67(73). "Specification for 
Molybdate Orange;" and 

(g) D 2744-68(73), "Specification for 
Tribasic Lead Phosphosilicate." 

D 603-66(73), "Specification for 

Aluminum Silicate Pigments (Hy- 
drous)," requiring review in 1978, is 
presently being revised. It now has, in 
revised form, been through both sub- 
committee and main committee ballots, 
and has received committee action re- 
sulting from comments and negatives, 
and is to be returned for a final D-l 
balloting. 

A letter from Committee D-24, re- 
garding Carbon Black, was discussed 
and assigned to Carl Fuller for early 
comment to Bill Spangenberg. 

Reference to D 1649-65(70), "Speci- 
fication for Strontium Chromate" - 
This method, under revision, was bal- 
loted on D-1 Letter Ballot DO104 (dated 
8176). A single negative ballot was re- 
ceived from Mr. deWilde. As his nega- 
tive addressed itself to points other than 
those to which the ballot was limited or 
open, the subcommittee voted (8-0) 
this negative to be nonpersuasive. 
Additionally, the same negative re- 
sponses have been fully discussed and 
discharged at subcommittee and main 
committee meetings in June 1976. It is 
also understood that the points raised 
by Mr. de Wildeare being studied by the 
task group. This standard should 
probably now go to Society ballot. 

The secretary reported on the Sub. 
D01.3 1 ballot of August 13 on revision 
of D 477-45(70), "Specification for Zinc 
Sulfide Pigments." There being no 
negatives, a 75% response, and three 
comments addressed to editorial cor- 
rection, it was voted 7-0 to submit this 
method for D-l ballot with the cor- 
rections. The secretary will submit the 
revised form. 

Three New, Standards for Iron Oxides 
and Withdran*al ofD 84-51(74), "Speci- 
fication for Red and Bron~n Iron Oxide 
Pigments" - C. Fuller. J. Landis. and 
K. Hancock reviewed the many com- 
ments from Messrs. Ray. Ashton, and 
Fall, and negatives from Messrs. de 
Wilde and Singer. Mr. dewilde's nega- 
tive is primarily based on the desire for a 
single specification. values which differ 
from IS0 documents and nonparallel 
form to ISO. The subcommittee. by 
vote of 8-0, found this negative to be 
nonpersuasive. and they desire three 
separate specifications covering the 
same ground. The subcommittee also 
wishes the U.S. parameters. as they are 
generally tighter and more descriptive. 

Mr. Singer's negatives were found 
largely to be persuasive on technical 
grounds. The appropriate changes are 
being made, and the items are to go to 
reballot at the D l  level and Sub. D01.31 
level. simultaneously. 

The comments by Mr. Fall were 
found to be pertinent and will be in- 
cluded in the final document. The com- 
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ments by Mr. Ashton, which were 
found pertinent, are also being attended 
to. Mr. Ray's comments, which were 
editorial, are also to be addressed. 

New Standard Specification for Alu- 
minum Silicate, Anhydrous -The bal- 
loting on this specification generated 
negative votes from Messrs. Montle 
(Carboline Co.) and Ashton. Various 
comments were received from Messrs. 
Eickhoff, deWilde, Morris, and Ray. 

Mr. Montle's objection was found to 
be nonpersuasive since 0% retention on 
a 325 mesh screen, although desirable. 
is technically impossible. This was con- 
firmed by a vote of 8-0 on January I I. 
This also holds true for Mr. Montle's 
negative on D 603-66(73). 

Attending to Mr. Ashton's negative, 
we found these to be entirely editorial in 
nature, except for the suggestions re- 
garding the use of MgO as a standard of 
reflectance in 2.5. I .  By avote of 8-O,.the 
subcommittee determined to retain 
MgO until such time as Committee E-12 
is further along with their new method. 
In part, the committee agreed to the edi- 
torial suggestions by Mr. Ashtonand, in 
part, disagreed where they felt it was a 
matter of editorial choice. The commit- 
tee appreciates his careful editorial re- 
view. 

Mr. Eickhoffs comment is being 
changed (editorial). It paralleled one of 
Mr. Ashton's. 

Mr. Ray's verbage on 3.1 was found 
to be preferred, and is being changed. 

Mr. Morris' comments regarding a 
typo admission on FerOa content mox 
limit will beattended to, and his verbage 
on clause 2, line 3. will be used (editor- 
ial). 

Mr. dewilde's comments have been 
already independently handled by the 
chairman. 

Mr. Brady, of GSA. reported that 
several Federal specifications on pig- 
ments have been cancelled during 1976 
to be superseded by absolute ASTM 
equivalents. The subcommittee thanks 
Mr. Brady for his advice, cooperation 
and direction to these efforts. 

A copy of the above will be circulated 
to the members of the subcommittee, 
along with the minutes. 

SUBCOMMITTEE D01.32 
DRYING OILS 

L.V. Anderson, Chairman 
J.C. Weaver, Chalrman Pro Tem 

This subcommittee met. in the neces- 
sary absence of its chairman. L.V. An- 
derson. 

Group 4: Detection of Fish Oil in Dry- 
ing Oils, P. Stievater. Chairman Pro 

Tem, from Spencer Kellog, reviewed, 
in detail, a draft of a new test method 
employing gas chromatography of 
methyl esters, prepared from the sam- 
ple, and compared with reference stan- 
dard fatty esters. Extensive revisions 
will be incorporated in another draft. 

SUBCOMMlllEE W1.33 
VARNISH & RESINS, 

INCLUDING SHELLAC 

O.C. Keplinger, Chalrman 

Group 12: Urethanes, P. Guevin, 
Actine Chairman. The "New Method 
for ~onomer ic  Toluene Diisocyanate in 
Urethanes bvGas Chromatograohv," is 
ready for ~~1 letter ballot. Mr.-~uevin 
will contact Dr. Sandridge to prepare 
final copies for this letter ballot. 

Dr. R. Evans recommended gel per- 
meation chromatography be used for 
determination of high-boiling isocyan- 
ate monomers in aliphatic urethanes. 
Mr. Guevin affirms that this method ap- 
pears to be suitable, and will ask Dr. 
Sandridge to draft a method for use in a 
forthcoming round-robin. 

Group 14:Alkyds, W.C. Golton, Act- 
ing Chairman. The "New Method for 
Silicone in Silicone-Modified Alkyds," 
will be submitted to D l  letter ballot in 
the immediate future. Mr. Malek will 
prepare a set of appropriate terms and 
definitions applicable to water- 
compatible alkyds and polyesters for 
consideration by the next meeting. The 
chairman will establish an agenda for 
the June meeting. This will include 
methods for water-based alkyds and a 
proposal to review D 2689-73. "Rec- 
ommended Practices for Testing Alkyd 
Resins," and D 2690-73. "Test for 
Isophthalic Acid in Alkyd and Polyester 
Resins." for reapproval. 

Group 26: Polymer Emulsions. J.S. 
Autenrieth. Acting Chairman. This 
group is still seeking a chairman. On 
requesting volunteers. the acting 
chairman obtained the names of three 
individuals who will be contacted for 
the position. 

The "New Method for Percent Non- 
volatile of Polymer Emulsions," still 
needs a precision statement before Sub. 
W1.33 letter ballot. The results of the 
last round-robin will be submitted to 
Sub. D01.20 on Sampling and Statistics 
for a precision statement. 

Six individuals agreed to participate 
in a round-robin on free monomer con- 
tent and agglomerates. Samples will be 
distributed to the collaborators, along 
with a method for each test. 

It was suggested that a device for 
measuring specific gravity be consid- 

ered for use on polymer emulsions sys- 
tems. The group felt that such a test 
would be of broader interest and should 
be referred to another subcommittee, 
namely Sub. W1.24 on Physical Prop- 
erties of Liquid Paints and Paint Materi- 
als. 

SUBCOMMlllEE W1.35 
SOLVENTS, PLASTICIZERS & 
CHEMICAL INTERMEDIATES 

T.M. Brye, Chairman 

J. Trebellas was introduced as the 
new chairman of Group 2 on Oxyge- 
nated Solvents. 

Negative ballots were received from 
R.M. Evansonitems 12,13,14and 16of 
ASTM Committee D-1 ballot DO104 
(dated 8/76) regarding the water content 
of urethane grade solvents. The nega- 
tives were upheld and the methods were 
returned to the subcommittee for study. 

IS0 drafts for the Platinum-Cobalt 
Color Test and Distillation Test have 
been distributed to the subcommittee. 
All comments received will be made on 
copies for return to Dr. Weaver. 

Group I: Hydrocarbon Solvents. 
S.A. Yuhas, Chairman. Workcontinues 
on: 

(I) New specifications for VM&P 
Naphthas. 

(2) New specifications for high-flash 
aromatic naphthas. 

(3) D 1133-61(73). "Test for Kauri- 
Butanol Value of Hydrocarbon Sol- 
vents." 

(4) D 1616-60(73), "Test for Copper 
Corrosion by Mineral Spirits (Copper 
Strip Test)." 

(5) D 1720-62(73), "Test for Dilution 
Ratio in Cellulose Nitrate Solutions for 
Active Solvents. Hydrocarbon Diluents 
and Cellulose Nitrates." 

Group 2: Oxygenated Solvents, J. 
Trebellas, Chairman. Work continues 
on: 

(I) Analysis of water at low levels for 
urethane-grade solvents. 

(2) Precautionary statements con- 
cerning peroxides in two test methods; 
D 1078-75. "Test for Distillation Range 
of Volatile Organic Liquids." and 
D 1353-74, "Test for N V Matter in 
Volatile Solvents for Use in Paint. Var- 
nish. Lacquer and Related Products." 

(3) Development of a new color stan- 
dard for permanganate time test. 
D 1363-67(72). "Test for Permanganate 
Time of Acetone and Methanol." 

(4) Precision statement for D 1209- 
69(74), "Test Tor Color of Clear Liquids 
(Platinum-Cobalt Scale)." 

(5) Gas chromatographic analysis of 

Journal of Coatings Technology 
.A 



methyl n-amyl ketine, methyl n-butyl 
ketone, and methyl isoamyl ketone. 

Group 3: Chemical Intermediates, 
G.T. Myers, Chairman. Work contin- 
ues on: 

(I) Test for methyl ether of hyd- 
roquinone in acrylates and acrylic acid. 

(2) Formaldehyde specifications for 
37% and 50% products. 

(3) D 600-73, "Specification for Liq- 
uid Paint Driers." 

(4) D 1728-73, "Test for Phthalate 
Ester Color of High-Gravity Glycerin." 

DIVISION 40 

PAINT PRODUCTS 
APPLIED ON SITE 

SUBCOMMlllEE D01.42 
ARCHITECTURAL FINISHES 

S.B. Levinson, Chairman 

D 3 129-72, "Recommended Prac- 
tices for Testing Exterior Latex House 
Paints," was submitted to Committee 
D-l letter ballot. The results were two 
negatives and four comments. These 
have been forwarded to J. Ingram for 
action. 

The following Standards are up for 
revlew: 

(a) D 1736-73, "Test for Efflores- 
cence of Interior Latex Paints;" 

(b) D 1848-63(73). "Reporting Paint 
Film Failures Characteristic of Exterior 
Latex Paints;" 

(c) D 1849-73, "Test for Package 
Stability of Latex Paint;" 

(d) D 191 1-73, "Specification for 
Asbestos-Cement Shingle Blanks to be 
Used as Panels in Weathering Tests of 
Exterior Architectural Paints." and 

(e) D 3258-73. "Test for Porosity of 
Paint Films." 

These will be sent to the custodians 
for review, thensubmittedfor D-l letter 
ballot. 

Group 3: Leveling. C.W. Vander- 
slice, Chairman. The "Proposed Test 
Method for Leveling, Using the Leneta 
Blade." was reviewed and is now ready 
for review by the Editorial and Safety 
Committees. However, an unexpected 
modification in the Leneta blade will 
require another round-robin to deter- 
mine whether the 3 mil or 4 mil blade 
should be specified, and to obtain the 
required precision data. 

Group 8: Film Porosiry, R.F. Hall, 
Chairman. This task group is attempting 

to develop a test method for the deter- 
mination of the coalescence of a latex 
paint using D 3258-73 as the test 
method. The results, to date. have not 
met precision requirements. Therefore, 
a new round-robin will be started in- 
creasing the number of cooperators. 

Group 9: Color Compatibility, K.A. 
Kieselburg, Chairman; S.G. Levinson, 
Acting Chairman. The latest revision of 
the "Proposed Test Method for Color 
Compatibility in Paints" was reviewed 
and corrected. It has been reviewed by 
the Editorial and Statistical Commit- 
tees. 

Thecorrected copy will be sent to Mr. 
Kieselburgfor submission to the Safety 
Committee, and then to D-I letter bal- 
lot. 

Group I I :  Gloss and Sheen Uniformi- 
ty ,  R.S. Armstrong, Chairman. The task 
group is attempting to develop a test 
method for sheen uniformity of flat wall 
paints. The results of the last round- 
robin were unsatisfactory due to the 
highly subjective nature of the test 
method. A new round-robin will be run 
attempting to tighten up the method by 
specifying a time limit for paint applica- 
tion. 

Photographic standards for compari- 
son withactual brushouts would be very 
helpful. However, since this appears to 
be impractical, the use of wet paint 
standards will be investigated. 

Group 13: Brushability, J.S. Powell, 
Chairman. This task group has been in- 
active for the past two years because of 
the inability of the previous chairman to 
attend meetings. 

The results of the last two round- 
robins comparing high shear viscosity 
measurements with subjective brushing 
were reviewed. It was decided to de- 
velop a new test program expanding the 
test paints to include oil-based paints 
and to use the new "Standard" brush 
being considered for ASTM approval. 

Group 16: Practical Opacity, J. Cser- 
nica, Chairman. The problem faced by 
this group is the obtaining of opacity 
charts, with a number of grey stripes of 
decreasing reflectance, which will not 
exhibit any undesirable side effects, 
such as edge lifting or color bleeding, 
and which are reasonable in cost. 

Mr. Csernica has been able to obtain 
charts which look fine when painted, 
but which still cost about $3 for a34"x 6' 
panel. This still is far above the $I cost 
desired. One possibility is to cut panel 
size to 34" x 2'. Mr. Csernica will con- 
tinue his search for a lower cost panel. 

Group 17: Roller Spatter, F.B. 
Burns, Chairman. Mr. Burns presented 
a detailed report demonstrating the re- 

sults of the round-robin in which three 
latex paints and three oil-based paints of 
increasing spatter tendencies were 
tested with low spatter and high spatter 
rollers. 

The results demonstrated that differ- 
ences in spatter tendency could easily 
be determined. However, the results 
were considerably affected by the oper- 
ator and the type of roller used. Low 
spatter rollers generally gave good re- 
sults and high spatter rollers generally 
gave poor results. 

Mr. Burns will develop a roller which 
is not operator-dependent and will make 
the test method more specific as to 
depth of paint in the pan, weight of paint 
on the roller, pressure of the roller dur- 
ing application, and time of application. 

Mr. Levinson discussed the results of 
his meeting ofGroup DOI. 13.01 on State 
and Institutional Consumer Affairs. The 
proposed tentative "Standard Recom- 
mended Guide for Purchasers of Paint" 
will be submitted for review by those 
present and by members of the task 
group. A special meeting will then be 
held in Washington on Wednesday. 
April 27, 1977. 

The following groups will be formed 
and possibly meet at the June meeting of 
D l :  

(a) Sag Resistance (the Federal agen- 
cies need this). 

(b) Foam and Cratering of Latex 
Paints. 

SUBCOMMllTEE W1.43 
COATINGS FOR 

POWER GENERATION FACILITIES 

A.H. Roebuck, Chalrman 

All subcommittee work required at 
meetings of Sub. W1.43 was completed 
on the manuscript for the Manual of 
Coating Work. Additional work is re- 
quired for the following to prepare them 
for submittal to ASTM for editing: 
Foreword; Preface; Introduction; 
Chapter I on General Considerations; 
Chapter 2 on Specification and Pre- 
construction Design Considerations; 
Chapter 8 on Surface Preparation; 
Chapter 13 on Coating Inspection and 
Maintenance in Operating Plants 
(Licensed); Appendix A; and Appendix 
B. All material from the Foreword 
through Appendix B should be sent to 
Mr. Levy. The target date is November 
1, 1977. Mr. Levy will edit and then 
send to ASTM. 

All material edited by J. Cornillot of 
ASTM will be sent to Mr. Levy, who 
will send the edited copy (with com- 
ments, if required) to the task group 
chairmen, who will return them to Mr. 
Levy for return to ASTM. 
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A good start was made on establish- 
ing revision procedures for both ANSI 
Standards N101.2 and N101.4. 

SUBCOMMllTEE DO1.44 
TRAFFIC PAINT 

L.S. Sander, Chairman 

Group I :  Hot Melt Pavement Mark- 
ing Materials, D. Miller, Chairman; 
L.S. Sander, Chairman Pro Tem. A dis- 
cussion developed as to test methods 
that might be used in the evaluation of a 
material to a specification. A series of 
tests were suggested including bond 
strength, direct impact, indirect impact, 
bead settling in melt, hardeners, and 
pigment-glass bead extraction. It was 
suggested that tests should be ap- 
proved, one at a time. The first test to be 
evaluated will be bond strength. Those 
wishing to participate are asked to con- 
tact Mr. Miller. 

The age-old question of the composi- 
tion specification vs. the performance 
specification came up. Many represen- 
tatives were very receptive to the per- 
formance specification. 

Final recommendations called for this 
subcommittee to develop tests and rec- 
ommendations in three areas: (I) quality 
control; (2) application procedures; and 
(3) durability. 

Group 2: Accelerated Testing. R. 
Davidson, Chairman. There was a re- 
view of all previous test methods for 
accelerated testing of traffic paints. A 
study by Maryland DOT agreed with 
previous studies on the Taber Abrader 
by other laboratories that this test is not 
applicable to traffic paints. The previ- 
ous suggestions to delete this test from 
traffic paint evaluation was upheld. 

There was some discussion about a 
previous round-robin on bleed test. 
There was a question whether this test, 
too, should be eliminated. It was 
suggested that a mini-study be done at 
the summer meeting. For that reason, a 
series of panels and photographs will be 
brought to the June meeting where they 
will be rated by all present by D 868- 
48(74), "Evaluating Degree of Bleeding 
of Traffic Paint." We will look at the 
precision of the test at that time. 

Group 3: Night Visibility, J. Ritter, 
Chairman. A verbal report was given on 
the interest of industry and government 
to develop a portable unit for evaluation 
of horizontal marking materials. There 
is a good possibility of a performance 
study of any and all instruments avail- 
able throughout the world. The study 
would consist of two stages: (I) evaluate 
every instrument; (2) if none are satis- 
factory, look at strong and weak points 

of different instruments and develop 
one that is satisfactory. 

Organizations known to have units 
which might be evaluated are the States 
of Kentucky, Minnesota, Florida, Col- 
orado, Maryland, and Pennsylvania, as 
well as Georgia Tech and 3M. A request 
was made for any information on other 
sources of instruments to be reported to 
Mr. Ritter, of Potters Industries. 

The discussion then moved to glass 
beads. A round-robin was announced 
for re-evaluation of test methods for 
glass beads. There was an attempt to 
generate comments on sampling proce- 
dures. The only agreement was that 
there was disagreement throughout the 
country on the proper procedure. 

Group 5: Consistency, Dry Time and 
Stability, E. Countryman, Chairman. A 
lengthy discussion was held on the ini- 
tial results of a D 71 1-75, "Test for 
No-Pick-Up Time of Traff~c Paints," 
dry time round-robin. This study 
utilized a variation of air flows across 
the test films. Initial results show defi- 
nite variances. No real decisions will be 
made until all the results are in. 

The settling round-robin was also dis- 
cussed. No results are in yet due to the 
limited number of Heliopath RVT vis- 
cosimeters. 

Mr. Sander announced the official 
resignation of D. Andres as chairman. 
He has taken over as chairman of Sub. 
W 1  44. K. Schuman resigned as secre- 
tary of Sub. D01.44; R. Davidson was 
appointed as Mr. Schuman's successor. 

J. Ritter reported on his meeting of 
Sub. D01.26. The subcommittee formed 
a new group with N. Johnson as chair- 
man, to study retroreflective materials 
for horizontal surfaces. Mr. Ritter was 
appointed liaison between Sub. D01.26 
and Sub. D01.44. 

TT-P-85e was briefly discussed to de- 
termine any difficulty with the de- 
scribed test methods. Mr. Countryman 
suggested a new subcommittee should 
be formed to study latex or water-based 
traffic paints. Mr. Sander will bring the 
suggested program to the June meeting. 

There were no methods for review 
under the jurisdiction of Sub. W1.44. 

SUBCOMMITTEE W1.45 
MARINE COATINGS 

J.R. Saroyan, Chairman 

Group 2: Shallow Submergence, L. 
Birnbaum, Chairman. The major por- 
tion of the group meeting was discus- 
sion of the proposed new "Standard 
Method for Testing Antifouling Panels 
in Shallow Submergence." Results of 
the subcommittee ballot were: seven af- 
firmative, four abstentions, and two 

negatives. Negative ballots by W. 
Briggs and H. Stoner were resolved to 
their satisfaction. Editorial changes 
suggested by H. Ashton were adopted. 
Comments by B. Wray and C. Perez 
were fully discussed and appropriate 
improvements made. The subcommit- 
tee voted to submit the revised method 
to simultaneous ballot of Sub. D01.45 
and D I as quickly as possible. 

Group 3: Intermittent Submergence. 
A new group chairman is being sought 
from among personnel at the Naval Ship 
R&D Center, Annapolis, Md. 

Group 4: Marine Atmospheric Test- 
ing, S .  Lopata, Chairman. After one 
year at Miami Beach, Fla., the exposure 
results of a standard topside coating 
system were unexpectedly poor. 
Chairman Lopata will canvas subcom- 
mittee members for volunteers to pro- 
vide paint and prepare panels for a new 
exposure test. Extra panels will be pro- 
vided for testing by Miami Marine R e  
search who are developing an acceler- 
ated test based upon intermittent spray- 
ing of panels with salt water. 

Chairman Saroyan appointed the fol- 
lowing task force on Dynamic Testingof 
Marine Coatings in Shallow Sub- 
mergence: A. Freeman, Chairman; I. 
Poretz; C. Perez; H. Dear; and L. 
Birnbaum. They will survey what 
methods are available, the advantages 
and disadvantages of each, and recom- 
mend a program for future action by the 
subcommittee. 

The next meeting of the subcommit- 
tee will be at 1 p.m., April 27, 1977 in 
Washington, D.C. Mr. Briggs will make 
the arrangements and chair the meeting 
in the expected absence of Chairman 
Saroyan. 

SUBCOMMlllEE W1 -46 
INDUSTRIAL PROTECTIVE 

PAINTING 

D.M. Berger, Chairman 

The first item on the agenda was con- 
sideration of a number of Standards that 
must be reapproved, because of a 
number of modifications and changes 
required. W. Briggs will rewrite 
D 1014-66(73), "Conducting Exterior 
Exposure Tests of Paint on Steel," for 
balloting in the Spring. Also, a ballot 
will be sent out for reapproval of 
D 1010-66(70), "Testing Asphalt Emul- 
sions for Use as Protective Coatings for 
Metal;" D 1730-67(73), "Preparation of 
Aluminum and Aluminum-Alloy Sur- 
faces for Painting;" D 1731-67(73), 
"Preparation of Hot-Dip Aluminum 
Surfaces for Painting;" D 1732-67(73), 
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!'Preparation of Magnesium Alloy Sur- 
faces for Paintings;" D 2200-67(72), 
"Pictorial Surface Preparation Stan- 
dards for Painting Steel Surfaces;" and 
# 327673, "Recommended Guide for 
Paint Inspectors. " 

The.next item was a request from J. 
Moore on whom to send copies of the 
studv reDorts of the volunteer com- . . 
pounds on topcoating zinc-rich primers. 
It was decided to send all of the raw data 
reports to J. Deane, SSPC, for his 
Zinc-Rich Committee to include in his 
total report on this subject, provided 
that credit is given to ASTM, and the 
volunteers. Except as contributors, 
proprietary names are not to be in- 
cluded in the SSPCPACE report. It was 
further suggested that an interim report 
would be appreciated. 

The next item was a discussion of new 
problems to work on, a matter 
suggested at the previous meeting. R. 
Davidson, from Pennsylvania DOT, re- 
quested answers to "what methods to 
use in cleaning structures, other than 
present blasting methods, in order to 
prevent lead particle dissemination." 
Discussion on various considerations 
followed. J. O'Leary, from the West 
Virginia Highway Dept., requested in- 
formation on qualifications needed by 
painters for quality work, similar to the 
requirements demanded for application 
of coatings in. nuclear containment 
work. 

Ensuing discussion brought out the 
following aspects: Mr. Davidson will 
supply his organizations instructions, 
and Sub. W1.46 should write out a 
statement of what is required. 

What has been done by Sub. D01.43 
on Coatings for Power Generation 
Facilities - the qualifications for jour- 
neymen painters, is spelled out in detail. 
This procedure is already approved by 
the International Painters' Union. Its 
requirements have already been applied 
in several nuclear power plants. Men 
who qualified, in accordance with the 
requirements, have and are doing an ex- 
cellent job. It is appropriate for nonnu- 
clear work, including highways. 

The next item discussed was the 
Maryland Pictorial Standards. The 
West Virginia Standards for shot blast- 
ing steel surfacesfor painting have been 
turned over to SSPC, and copies were 
sent to members of the subcommittee. 

The last discussion was about an in- 
spection manual. SSPC is to work on 
this project. The Inspection School. of 
which Chairman Berger is an essential 
member, holds classes on this subject. 
Considering the many problems to be 
handled in this area, Mr. O'Leary will 
make up a questionnaire, covering per- 
tinent aspects. 

SUBCOMMITTEE W1.47 
HIGH-BUILD 

COATINGS SYSTEMS 

P.R. Guevin, Chairman 

Prior to the meeting, the new "Stan- 
dard Recommended Practice for Test- 
ing High Performance Architectural 
Coatings" was sent to the subcommit- 
tee for balloting. There were 20 affirma- 
tive votes (ten producers, three users, 
and seven general interests), four nega- 
tive votes (two producers and three 
general interest) and five abstaining 
votes. The subcommittee discussed the 
negative votes and the comment made 
on an affirmative vote. J. Moore was 
present to discuss his negative vote. His 
points were resolved, and editorial 
changes made to the recommended 
practice. Most of the other negative 
voters' comments were found persua- 
sive, and editorial changes will be made 
to the recommended practice in the 
form of footnotes. The remainder were 
found nonpersuasive. The subcommit- 
tee voted to send the recommended 
practice out for concurrent Sub. 
W 1.46lD- 1 letter ballot after making the 
editorial changes. 

It was mentioned that our subcom- 
mittee now has formal liaison with 
Committee C-3 on Chemical-Resistant 
Nonmetallic Materials, and will discuss 
concrete surface finishes at our next 
meeting. 

DIVISION 50 

PAINTS FOR 
FACTORY APPLICATION 

SUBCOMMlllEE DO1 -51 
POWDER COATINGS 

D.W. Mabrey, Chairman 

Former chairman, Frank Steslow, 
chaired the meeting in the absence of 
Chairman Mabrey. 

Because of the absence of the group 
chairmen, there were no group reports. 

No old or new business was brought 
up. The meeting closed with Secretary 
J.I. Maurer resigning as secretary of 
Sub. D01.51 after this meeting. 

SUBCOMMITTEE D01.52 
FACTORY-COATED 
WOOD PRODUCTS 

R.C. Marck. Chairman 

Group B: Hardboard, K.L. Krueger, 

Chriirman. A four-hour work session 
was used to analyze data from the 
round-robin on accelerated test 
methods for hardboard siding. The 
analysis indicated that two test methods 
were deficient in one or more areas, so 
further work on these tests will be 
stopped. Five tests were inconclusive, 
so additional tests will be undertaken as 
quickly as possible with the goal of 
completing the analysis at the June 
meeting. 

Group 1 1 :  Dirt Collection, J . J .  Medi- 
ca, Chairman. The "Proposed Standard 
Method for Determining the Dirt Col- 
lection Index on Exterior White Coated 
Panels" has been submitted to Sub. 
W1.52 for a letter ballot. Negative bal- 
lots have been resolved. It will now be 
submitted to D-l for a letter ballot. 

Group 12: Textured Board, R.C. 
Marck, Chairman. The analysis of finish 
for textured interior panels was contin- 
ued. Discussion concerned stain tests 
and tape adhesion tests. Suggested 
modifications will be incorporated into 
a round-robin involving all the changes 
in the finish tests. 

Group 52/55: UV Cured Coatings. 
K.G. Hahn, Chairman. The proposed 
practice of a "Standard Method for Re- 
porting Cure Time on UV Cured Coat- 
ings" has been revised and will be sub- 
mitted toSub. W l  S2foraletter ballot. 

A new round-robin with seven 
cooperators is planned to test the sta- 
bility of UV cured coatings. 

The Editorial Sub. D01.18 has re- 
ported several discrepancies in D 2336 
75, "Recommended Practices for Spec- 
ifying Properties of Paint from the Liq- 
uid State Through the Curing Stage for 
Factory-Applied Coatings on Wood 
Products." Necessary revisions will be 
made, afterwhich it will be submitted to 
Sub. D01.52 for a letter ballot. 

SUBCOMMITTEE W1.53 
FACTORY-COATED 

STRIP METAL 

E.A. Stockbower, Chalrman 

Group 4: Recommended Practices 
for Testing Coil Coating Finishes. R. 
DeGraaf, Chairman. The first draft of 
the recommended practice was submit- 
ted to review and comment. In addition 
to reviewing the practice, assignments 
were made for the writing of procedures 
for conducting Tinius Olsen, Ericksen, 
and Taber Abrasion tests; these will be 
added to the practice. 
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E.E. Haney will act as principle re- 
viewer of D 3281-73. "Test for Forma- 
bility of Attached Organic Coatings 
with Impact-Wedge Bend Apparatus." 
All members are asked to send their 
comments prior to the June meeting so 
that action can be taken on the method 
at the June meeting. 

SUBCOMMI'ITEE D01.55 
FACTORY APPLIED COATINGS 
FOR PREFORMED PRODUCTS 

J.M. Behrle, Chairman 

The following four methods were a p  
proved with agreement to submit them 
for D l  letter ballot: 

(a) D 1308-57(73): "Test for Effect 
of Household Chemtcals on Clear and 
Pigmented Organic Finishes;" submit 
for D l  letter ballot with two editorial 
changes submitted by R. Cole as fol- 
lows: 

2.1.1 - The reagent is placed on the 
test surface and immediately covered 
with a watch glass. 

5.3 - Change reference 4.1.1 1 (second 
sentence) to 4.1.10. 

(b) D 2353-68(73). "Test for Flow 
Ratings of Organic Coatings Using the 
Shell Flow Comparator;" submit for 
Dl letter ballot with editorial changes 
submitted by R.L. Smith. 

(c) D 3133-72, "Quantitative De- 
termination of Cellulose Nitrate in 
Alkyd Lacquers by Infrared spec- 
trophotometry;" submit for D-1 letter 
ballot with no changes. 

(d) D 3260-73, "Test for Resistance 
to Acid and Mortar of Factory-Applied 
Clear Coatings on Extruded Aluminum 
Products;" submit for D l  letter ballot 
with no changes. 

A motion to remove the following 
three methods from the Standards Book 
was made and seconded (seven af- 
firmative and one negative): 

(a) D 2198-68(73), "Test for Stain 
Removal from Multicolor Lacquers;" 

(b) D 2337-68(73), "Test for 
Freeze-Thaw Stability of Multicolor 
Lacquers;" 

(c) D 2338-68(73), "Determining 
Particle Size of Multicolor Lacquers." 

The following three methods, or por- 
tions thereof, will be submitted to Sub. 
D01.55 letter ballot: 

(a) D 2199-68(73), Standard Method 
for Measurement of Plasticizer Migra- 
tion from Vinyl Fabrics to Lacquers;" 

(b) D 3002-71, "Standard Recom- 
mended Practice for Evaluation of Coat- 
ings for Plastics;" ballot will pertain to 
paragraphs 16.1 and 17, Effect on Sub- 
strates, "Determine the physical prop 
erties of the substrate such as hardness, 
tensile strength, flexibility, or surface 
smoothness before and after applying 
the coating under test. Select appropri- 
ate tests for the substrate from Parts 35 
and 36 of the Annual Book of Stan- 
dards. " 

(c) D-3023-72, "Recommended 
Practice for Determination of Resis- 
tance of Factory-Applied Coatings on 

Wood Products to Stains and Rea- 
gents;" ballot will pertain to revisions 
to paragraph 6.2 was rewritten by R. 
Cole. 

SUBCOMMITTEE W1.56 
PRINTING INKS 

F.A. Falk, Chairman 

Group I :  Viscosity Measurements, 
W. Rusterholz, Chairman. Mr. Rus- 
terholz, from Sun Chemical, sent a mes- 
sage that he intends to resign as chair- 
man of this group. Until official notifica- 
tion is received, J. Petsko will direct the 
efforts of this group. Under her guid- 
ance, a study of ambient vs. sample 
temperature was made for falling rod 
viscometers. One result of this study 
lead to the conclusion that a thermistor 
or precision thermolmeter should con- 
tinuously record sample temperature. 

The above work clears the way for 
meaningful calibration of falling-rod 
viscometers by the Ernst method utiliz- 
ing standard fluids supplied by Cannon 
Instrument Co. A round-robin, in which 
six parties will participate, is to follow. 

Sub. W1.56 was balloted on tentative 
methods for four different tackmeters. 
Two negative votes were received. Ef- 
forts will be made resolving the negative 
votes and to rewrite the methods so that 
they can be combined into one all- 
encompassing write-up. 

R. Wint gave a report on "Govern- 
ment Contracts" and several persons 
indicated an interest in forming a task 
force on "fineness of grinding" for 
printing inks. 

FEDERATION YEAR BOOK 

The 1977 Edition of the Federation of Societies for Coatings 
Technology Membership Directory is now available. Copies are being 
mailed to all members in March. Non-members may obtain the Year 
Book from the Federation Office, 1315 Walnut St.. Philadelphia, Pa. 
19107. Cost of the Year Book is $5 per copy. 

TnmrolOrdrn 
PmpaId-Add 5% to total amount ot ordw to covrr handllng md postage. 
Oldwr Requiring Bllllng-A handling charge d 5OCwlII beaddad to e d ~  ordrrnqulrlng 

Mlllng. 
Shlpplng ch.rger wlll ba addltlonal. 
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Society meetings 

Honored Federation guests in atten- 
dance were President Neil Estrada: 

during the 1976 Annual Meeting in 

his official election as Treasurer of the 
Federation. President Estrada re- 
marked on the reorganization efforts of 
the Federation and-the Paint Research 
Institute. 

Mr. Borrelle presented a slide show 
of the various activities and pub- 
lications of the Federation. and a 
wrap-up of the past Annual Meeting. 

Treasurer McCormick, Host Com- 
mittee Chairman for the Washington 
Annual Meeting. presented awards to 
his assistants, Colin Penny. Gordon Al- 
lison, Tom Cochran, and to his wife, 
Elaine McCormick, hostess of the la- 
dies' activities. Society President Cal- 
vin Tatman presented President's 
Awards to each of these chairman for 
their efforts. A 25-year pin was also 
presented toPhilip Link, of W.R. Grace 
& Co. 

Phil Aidt. of Penniman & Browne, 
spoke on "DETERMINATION OF LEAD 
CONTENT IN PAINT." 

Mr. Aidt said that his organization 
uses ASTM D33-35. atomic absoption, 
for determining the values of lead con- 
test. He indicated that there are other 
methods; however. they are either more 
time consuming or more costly. 

Q. What is the average charge jiw 
sample? 

A. About $15 to $20 each. 

Q.  Will the percent lead fall belonv 
0.06% when no known lead has been 
added? 

A. Yes. 

Q.  Have any local manufacturers 
used your company's services? 

A. Yes. Random samples were 
selected and checked. All fell below the 
0.06% level. 

Q. Does the lead legislation apply to 
commercial or residential structures? 

A. As it is understood. only to resi- 
dential structures subsidized or fi- 
nanced with federal funds. 

TOM COCHRAN. Secretary 

Officers of the Kansas City Society for Coatings Technology for the year 1976-77. From 
left to right: Secretary-4ugo Manco, of Farmland Industries, Inc.; Treasurer-Willlam 
Fitzpatrick, of Cook Paint & Varnish Co.; Pnsldent--Ray Lawson, of Southwest Gease & 
Oil Co., Inc.; Vice-President-James Edwards, of Conchemco, Inc.; and Council 

Repmentatlve-Terry1 Johnson, of Cook Paint & Varnish Co. 

Cleveland 
January 20 

Kansas City 
January 13 

This was a joint meeting of the Cleve- Honored guests in attendance in- 
land Society and the Cleveland Paint cluded Federation President-Elect John 
and Coatings Association. Oates, and Executive Vice-president 

CHARLES K. BECK. Secretary Frank Borrelle. 
Mr. Oates remarked on the reorgani- 

zation of the Federation's governing 
body and encouraged more interest and 
participation in the Paint Research In- 

Golden Gate 
January 17 

A moment of silence was observed in 
honor of Manuel Philips, of Borden 
Chemical Co.. who died recently. 

Donald S. Onnen, of AMF Cuno 
Div., spoke on "CARTRIDGE FILTRA- 
TION IN THE COATINGS INDUSTRY." 

Mr. Onnen defined a filter as "a de- 
vice for the separation of solid and 
semi-solid particles, impurities, etc., 
from a liquid by passing it through a 
porous substance." He explained the 
difference between filtration by absorp- 
tion, centrifuge. gravity, chemical sepa- 
ration, and electrostatic separation. Mr. 
Onnen discussed in detail the selection 
of cartridges for different types of 
enamel grinds, and his talk was sup- 
ported by a series of slides. Practical 
tips in the selection of the proper filtra- 
tion methods was also given. 

Q.  How woulda screenfilter compare 
with a felt cartridge impregnated with 
phenolic resin? 

A. The screen filter would perform as 
well as a wound cartridge but would be 
less effective than a hard felt cartridge. 

FRED APFEL, Secretary 

stitute. 
Mr. Borrelle accepted on behalf of the 

Federation a $200 contribution from the 
society to PRI. He then presented slides 
showing the highlights of the recent An- 
nual Meeting in Washington, D.C., 
Federation publications and aids avail- 
able to the membership. 

William A. Smith, Chairman of the 
Education Committee, announced that 
the Society Executive Board voted a 
$125 contribution to the University of 
Missouri at Rolla for a scholarship. 

President Ray Lawson awarded 25 
year pins to John Ormsby, of Farmland 
Industries, Inc.; Herb Haas, of Pratt & 
Lambert, Inc.; and Honorary Members 
Willard Vasterling, Harold Kicker, and 
R.W. Griswold. 

Warren 0. Manley, of Cook Paint & 
Varnish Co., spoke on "COPING WITH 
THE LEGISLATIVE BURDEN." 

Mr. Manley mentioned many of the 
agencies which affect the coatings in- 
dustry, such as EPA, OSHA, CPSC, 
and DOT. He also discussed a number 
of regulations affecting classification of 
hazardous materials, labeling, em- . 
ployee safety, and material data sheets. 

HUGO MANCO, Secretary 
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Los Angdes 
January 12 

A moment of silpnce was observed in 
honor of three society members who 
died recently. They were: Thomas 
Toxby, of Santa Barbara Paint Corp.; 
Tscharner C. Hough, retired from Trail 
Chemical Corp.; and John C. Zola, of 
John C. Zola Laboratories. 

Donald S. Onnen, of AMF Cuno 
Div., spoke on "CARTRIDGE FILTRA- 
TION IN THE COATINGS INDUSTRY." 

Mr. Onnen discussed the importance 
of filtration and separation and placed 
contaminants in three categories: grit, 
fibers, and gum. Filters. he said, are 
also of three basic types: precoat (filter 
aid); surface (screen, paper, bags, 
stacked discs, cheesecloth); and depth 
(cartridges, both felt and wound). 

Q. ,What are the engineering princi- 
ples behind precoat filters? 

A. The same as for cartridge filters. 
You are actually building a cartridge as 
you deposit filter aid on the substrate. It 
is important to select the proper size fil- 
ter aid. , 

Q. How do you arrive at the micron 
raring for  filters? 

A. By a particle size distribution 
method. Ninety percent or more of the 
rated size particles are removed. How- 
ever. we would like to change to a tur- 
bidity based measurement technique. 

ALBERT SENEKER. Secretary 

Louisville 
January 19 

Education Committee Chairman 
Lloyd Browning reported that 15 per- 
sons have enrolled at the Society- 
sponsored course on Instrumental 
Analysisat the University of Louisville. 

Edward Landowski. of Rohm and 
Haas Co., spoke on "DEVELOPING IN- 
TERIOR A N D  EXTERIOR LATEX TINT 
BASES." 

JOE V. LOCOCO. Secretary 

New York 
January 11 

A moment of silence was observed 
and a resolution read honoring Charles 
Gardner, of Gardner Chemicals. Inc.. 
who died recently. 

President William Singer presented a 
Past-President's Pin to Al Sarnotsky in 
recognition of his service to thesociety. 
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Ted L. Kolski, of E.I. du Pont de 
Nemours & Co.. Inc.. spoke on "BE- 
HAVIOR OF RUTILE TITANIUM DIOXIDE 
PIGMENTS I N  WATER-BORNE INDUS- 
TRIAL COATINGS." 

Mr. Kolski indicated that optical per- 
formance of industrial water-borne 
finishes containing Ti02 can be equal to, 
better than, or poorer than that of con- 
ventional solvent-borne finishes, de- 
pending upon the vehicle systems cho- 
sen. Vehicle selection affects optical 
performance more than Ti02 selection. 

Q. What is the effect c?f organic vs. 
inorganic surface treatment on TiOn? 

A. This study was limited to inorbnic 
treated TiO2. However. based on other 
work in solution type paints. there is no 
effect whereas variations in perform- 
ance are noted in emulsion type paints. 

Q. Why, in your ic*ork. was hiding 
power constant in the larexpaints, even 
though Ti02 percentages decrease sig- 
nificantly? 

A. This wasprobably due to the many 
variables associated with emulsions, 
e.g.. coalescents, film laydown, the sur- 
factant system, etc. 

SAUL SPINDEL. Secretary 

Pacific Northwest 
January 20 

Donald Onnen, of AMF Cuno Div., 
spoke on "CARTRIEGE FILTRATION IN 
THE COATINGS INDUSTRY." 

R.P. STEWART. Secretary 

Philadelphia 
January 13 

A moment of silence was observed in 
honor of Dr. Edward C. Haines, Past- 
President of the Society, who died re- 
cently. 

William Machemer, of Troy Chemi- 
cal Corp., spoke on "MICROBIOLOGI- 
CAL PROBLEMS ASSOCIATED WITH 
WATER REDUCIBLE INDUSTRIAL COAT- 
INGS." 

Mr. Machemer reviewed the bacterial 
vulnerability of water thinned industrial 
coatings by comparing their susceptibil- 
ity to that of water-based trade sales 
paints. He pointed out that water reduc- 
ible coatings in dip tanks, electro-coat, 
flow, and curtain-coating equipment in- 
volve rather unique exposure of un- 
cured films to fungal organisms. 

Q. What level of mercury compound 
is necessary to give satisfactory in-can 

preservation for latex paints? 
A. Depending on the type of system, 

we recommend between 0.5 to 1.0 
lb1100 gal. 

Q. Does p H  play an important factor 
in bactericidal inhibition or effective- 
ness? 

A. Yes. We have seen greater effec- 
tiveness of these bactericides in water 
reducible coatings at pH of 9.0 or 
higher. 

Q. Is there any comparison of liquid 
bleach vs. sterilizing compounds in your 
study? 

A. Bleach is an effective mildew kill- 
er and in addition will clean any color 

defacement due to the mildew. Steriliz- 
ing solutions do not have this bleaching 
capability. 

LOTHAR S. SANDER. Secretary 

Piedmont 
January 19 

Wolfgang Zinnert. of Byk- 
Mallinckrodt, Inc., spoke on "NEW 
CONCEPT OF PIGMENT WETTING I N  
AQUEOUS COATING SYSTEMS." 

Mr. Zinnert stressed the fact that 
hydrophobic wetting agents, in general. 
performed better than surfactants in 
water-reducible resin systems. 

CHARLES B. WILSON, Secretary 

Huber offers economical and Huber makes Zeothix" 95, a 
very effective silica pigment flatting agent that offers many 
spacers-Zeolex" 80 for paints advantages to the formulator of 
and Zeolexe 35P for inks. varnishes, lacquers and coatings. 
Zeolex 80 reduces formulation It is, first of all, very economical. 
cost and gives your paint better It costs considerably less than 
leveling and brushabilltv, greater com~etition. But it is a h~ah 
resistaicetostains.andiniproved qual/ty additive, too, wortKy of 
enamel holdout. your finest products. Made for 
Zeolex 35p saves ink formulators dV mixing, Zeothix 95 enables 
on the cost of basic pigments you to achieve a uniform and 
and other raw materials, while consisten! .. . gloss level, batch 
it improves settling properties aner ~arcn  
and viscosity control. ----------------- 

J. M. Hukr CmporaHon 
Chemicals Division 

Havre de Grace, Maryland 21078 
Attention: Marketing Depallrnent 

Please send me Otechnical data and afree samples of: 
UZeolex 80 OZeolex 35P UZeothix 95 
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. Elections 

BALTIMORE 

Active 

BRASWELL. THOMAS E. - Baltimore Paint & 
Chem. Co.. Baltimore. Md. 

CHADWICK. JOHN L. - A.B. Kohl Sales, 
Towson, Md. 

GROVE. RONALD R. - W.R. Grace & Co.. 
Curtis Bay, Md. 

HELMS. GERALD C. - Lenmar Lacquers, 
Inc., Baltimore. 

HOPPER. THEODORE R. - Jotun-Baltimore 
Copper Paint Co., Baltimore. 

KNIGHT. MELVIN G. - Hanline Bros., Inc.. 
Baltimore. 

RATACEBER. WILLIAM J. - Conchemco, 
Inc., Baltimore. 

Associate 

SCHIRM.BRUCEH. -Thibaut & Walker Co., 
Inc., Newark, Del. 

G P C C  

Active 

BENDIS.JOHNE.-DeSoto, Inc., Columbus, 
Ohio. 

BOAZ. DONALD P. - Perfection Paint & 
Color Co.. Indianapolis. Ind. 

CHRISTIAN. ROBERT L. - Surface Research 
Corp.. Blacklick. Ohio. 

CRIBB. THOMAS P. - Surface Research 
Corp., Blacklick. 

HOFFMAN. PAUL J. - Surface Research 
Corp., Blacklick. 

KARCHER. RAYMOND P. - Hanna Chemical 
Coatings Co., Columbus. 

KIRKECAARD. PHILLIP C. - DeSoto. Inc.. 
Columbus. 

LABAZZO. JOSEPH P.. JR.- Tenneco Chemi- 
cals. Inc.. Lockland. 

MELESTER. MALCOLM T. - Foy-Johnston. 
Inc.. Cincinnati, Ohio 

MONTAGUE. ROBERT A. - Hanna Chemical 
Coatings Co.. Columbus. 

PATEL. KANTILAL D. - Foy-Johnston, Inc., 
Cincinnati. 

REINSEL. ROBERT W. - PPG Industries, 
Inc., Delaware. Ohio 

ROYER.JOHN S. -Hanna Chemical Coatings 
Co., Columbus. 

SCHLAKE. BERNARDH. - Neyra Industries. 
Inc.. Cincinnati. 

~ ~ M M E R M A N . W ~ L L ~ A M L . - H ~ ~ ~ ~ C ~ ~ ~ ~ C ~ ~  
Coatings Co., Columbus. 

Associate 

DEWIGGINS. RICHARD J . ,  11 - Continental 
Can Co., Cincinnati, Ohio. 

FLANAGAN. JAMES E. - Flanagan Associ- 
ates. Cincinnati. 

GUNDLACH. EUGENE C. - Tenneco Chemi- 
cals, Coatings & Colorants Div., Cincin- 
nati. 

PALM. JOSEPH P. - Rohm and Haas Co., 
Cincinnati. 

REITZ. ROBERT D. - Systems Technology 
Corp., Xenia. Ohio. 

WILSON. JAMES D. - N L Industries, Inc.. 
Atlanta, Ga. 

LOS ANGELES 

Active 

BANGLE. DONALD R. - TEC Chemical Co., 
Monterey Park. Calif. 

BISADA.SAMIRK.- Deft, lnc., l ~ i n e .  Calif. 
BORNEO.JOSEC.- Frank D. Davis Co., Los 

Angeles, Calif. 
ENGELN. FRIEDHELM F. - Reliance Univer- 

sal, Inc., Brea, Calif. 
GILES. JULIAN- Douglas Aircraft Co., Long 

Beach, Calif. 
JUMP. WILLIAMS. - Engard Coatings Corp., 

Huntington Beach. Calif. 
MINAMYER. MARK A. - Whitaker Coatings 

& Chemicals, Inc.. Colton, Calif. 
MONTES. ERNESTO - Ameron Protective 

Coatines Div.. Brea. 
MUI. D A ~ I E L  - Rockwell International. 

Space Div., Downey. Calif. 
NUCUP. AMELIA M. - Sycwin Coatings & 

Wires. Inc., Balintawak, Quezon City. 
Philippines. 

PERALTA.DIONISIOL.. JR.-Advanced Coat- 
ings & Chemicals, Inc.. S. El Monte, Calif. 

WESTPHALEN. DONALD E. - Chemical Coat- 
ings Corp., Pico Rivera, Calif. 

Associate 

LEE. GEORGE W. - Buckman Laboratories, 
Inc.. Placenta, Calif. 

STRAIGHT. RICHARD K. - Itasco. Stanton. 
Calif. 

MONTREAL 

Active 

SONDHI. DHARAM P. - International Paints 
(Canada) Ltd., Montreal. Que. 

Associate 

ANTZ. THOMAS - Philipp Brothers (Canada) 
Ltd., Montreal, Que. 

CADORET. LEO C. - Binks Mfg. Co. Canada 
Ltd., Montreal. 

CARTIER. JEAN-MARE - Shell Canada Ltd., 
Montreal. 

NEW ENGLAND 

Active 

ARONSON. STEVEN R. - Hapco Manufactur- 
ing Co., Hanover, Mass. 

HATFIELD. RICHARDA. - Haartz Auto Fab- 
ric Co., Acton. Mass. 

JEKNAVORIAN.ARAM A. -Coating Systems. 
Inc., Nashua. N.H. 

WILLARD. ANNE - Sterling-Clark-Lurton 
Corp., Malden. Mass. 

Associate 

BRINCAT. LOUIS A. - American Hoechst 
Corp.. Coventry. R.1. 

CAMPBELL. RICHARD A. - DOW Corning 
Corp.. Newton, Mass. 

L A V E N G H ~ ~ A . N I C H O L A S - ~ ~ ~ ~  R. Hess& 
Sons. Providence. R.I. 

Luoes. JOHN H. - Olin Chemicals. Nor- 
wood, Mass. 

MA~NT~SH.DAVIDB. .  JR.- Neville Chemi- 
cal Co., W. Yarmouth. Mass. 

NORTHWESTERN 

Active 

ELSAFY. ABD ELAZIM I. - Whittaker Corp.. 
Minneapolis, Minn. 

FUGE. PETER K. - Diamond Vogel Paint 
Co.. Marshalltown, Iowa. 

NIELSEN. SUSAN M. - Midland Coopera- 
tives, Inc., Minneapolis. 

STUHR. JAMES A. - Whittaker Corp., Min- 
neapolis. 

Associate 

CRANST~UN. RICHARD L. - N L Industries, 
Inc. - ICD., Deerfield. 111. 

LUNDEEN. RICHARD HARRY - North Dakota 
State University, Fargo, N.D. 

PHILADELPHIA 

Active 

COURTRIGHT. JAMES R. - E.I. DuPont de 
Nemour & Co., Inc.. Philadelphia, Pa. 

HANNENIG. CHRIS- Best Bros. Paint Co., 
Sinking Spring, Pa. 

POLSTON. NORMAN L. - E.I. DuPont de 
Nemour & Co., Inc., Philadelphia. 

SMYRK. CHARLES M., JR.- E.I. DuPont de 
Nemour & Co., Inc., King of Russia, Pa. 

Associate 

DAVIS. J. MICHAEL- IMC Chemical Group, 
Inc., Voorhees, N.J. 

GRAFF. DOUGLAS - Cargill, Inc.. Philadel- 
phia, Pa. 

LOZANOFF. MICHAEL - DOW Chemical 
U.S.A., Moorestown. N.J. 

MCLAUGHLIN. GLENN R. - Pioneer Salt & 
Chemical. Philadelphia. 

POWERS. MICHAEL D. - DOW Chemical 
U.S.A., Moorestown. 
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PANKO. STEPHEN J. - Bayer (Canada) Inc., GARDINER. JAMES S. - Shell Canada Ltd., PIEDMONT 

Active 

EDISON. BRUCE A. - Reliance Universal. 
Inc.. High Point, N.C. 

FORTESCUE. MARGARET L. - Union Carbide 
Corp., Charlotte, N.C. 

Associate 

ROBINSON. SARA M. - AMSCO Div. Union 
Oil of Calif.. Charlotte. 

SOUTHERN 

Active 

ADAMS. WAYNE Y .  - Crown Paint, Inc., 
Hialeah, Ha. 

BAIRD. ROBERT J. - E.I. du Pont de 
Nemours & Co., Inc., Tucker Ga. 

BOYLE. KEVIN J. - Wyandotte Paint Rod- 
ucts Co., Norcross, Ga. 

GOLDSMITH. EDWARD - Ocean Chemicals, 
Inc., Savannah, Ga. 

HAAGENSON. KENNETH A. - Buckman 
Labs., Inc., Memphis. Tenn. 

HOWARD. PORTER L. - Wingerter 
Laboratories, Inc., N. Miami, Fla. 

STIEG. FRED B. - Pigmentech Consulting, 
Jekyll Island, Ga. 

WELLS. ROBERT H. - AZ Products Co.. 
Eaton Park, Fla. 

Associate 

CREPEAU. RAY M. - Tenneco Coating & 
Colorants, Atlanta, Ga. 

CRISP.JOHN R. - Industrial Chemicals, Inc., 
Atlanta, Ga. 

KRAUSERT. RUSEEL L. - Scholle Corp., At- 
lanta. 

RICE. CLAYTON D. - Chemetron Corp., 
Tucker, Ga. 

ROZEA. P ~ T E R  C. - Stauffer Chemical Co., 
Atlanta. 

GROSS. TIMOTHY P. - University of South- 
ern Mississippi, Petal, Miss. 

LICHATOWICH. MICHAEL J. - University of 
Southern Mississippi, Hattiesburg, Miss. 

TORONTO 

Active 

BENSON. BARBARA J .  - Canadian Pittsburgh 
Industries Ltd., Toronto, Ont. 

CHAU. FRANCIS T.C. - Tonecraft Ltd.. To- 
ronto. 

FERREITI. G. GIACOMO - Reed - Pigments 
Div., Toronto. 

HAMILL, IVAN - Selectone Paints, Weston, 
Ont. 

KAPOOR. SUBHASH C. - Mobile Chemical 
Canada Ltd., West Hill, Ont. 

KELLY. WILLIAM E. - L.V. Lomas Chemi- 
cal Co. Ltd.. Mississauga, Ont. 

KOE. STEVEN K: - Benjamin Moore Co. 
Ltd., Toronto. 

MATWEY. STEVEN S. - Bate Chemical 
(Polyresins), Don Mills, Ont. 

Mississauga. 
SCHINDLER. GERHARD - Naz-Dar Canada 

Ltd., Toronto. 
WALTON. BASIL V.E. - Dussek Bros. 

(Canada) Ltd.. Belleville, Ont. 

Associate 

BOOTH. MURRAY W. - Ashland Oil Canada 
Ltd., Toronto, Ont. 

BOWSKILL. LARRY J. - Montedison Canada 
Ltd., Toronto, (Willowdale). 

CAMPBELL. MICHAEL H. - Monsanto 
Canada Ltd. Rexdale, Ont. 

Toronto. 
HAM. LARRY T. - Reichhold Chem. Ltd., 

Weston, Ont. 
HAY. COLIN F. - Maple Leaf Mills Ltd., 

Toronto. 
KINMOUTH. ANDREW C. - Shell Canada 

Ltd., Toronto. 
MCBROOM. PETER L. - Shell Canada Ltd., 

Toronto. 
URBANKIEWICZ. WALTER. G. - Ashland Oil 

Canada Ltd., Industrial Chemical & Sol- 
vents, Toronto. 

VAN VLYMEN. MICHAELV. - EssoChemical 
Canada, Toronto. 

MIRASOL 202-A 
TIE 

DEDEEIIBABLE 
BE8UG3 

BO!l ALL 
WRINKLE FINISHES 

Outstanding in every respect MIRASOL 
202-A is a must for every type of wrinkle 
finish. Durable, protective wrinkle coatings of 
extremely attractive appearance result when 
formulated with MIRASOL 202-A. 

Noted for its toughness and versatility.. . 
extremely versatile, MIRASOL 2 0 2 6  allows 
foolproof formulation of wrinkle enamel fin- 
ishes for all applications. 

Send for sanrft today! 

C. J. OSBORl CHEMICALS, Inc. 
820 SHERMAN AVENUE, PENNSAUKEN, N. J. 06109 
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ISCC Annual Meeting Set for 
The 46th Annual Meeting of the 

Inter-Society Color Council will be held 
April 18-19 at the Statler-Hilton Hotel, 
New York City. 

Open meetings of the ISCC Problems 
Subcommittees are scheduled for April 
18, in both morning and afternoon ses- 
sions and, as in the past, members and 
friends of the Council are urged to at- 
tend. In a departure from previous prac- 
tice, meetings of the Problems Sub- 
committees will be held in five consecu- 
tive 1%-hr periods to minimize, insofar 
as possible, conflicts resulting from 
simultaneous sessions. 

The program on April 19 will begin 
with a symposium presented by mem- 
bers of the Optical Society of America 
Color Group on "Systems of OSA 
Committee on Uniform Color Scales." 
Five short presentations (all by promi- 
nent ISCC members) will be given on 
the new uniform-color-scale system de- 
vised and illustrated by the Committee. 

Two additional presentations are 
scheduled for the morning: "Color Sys- 
tems in Relation to the History of Paint- 
ing," by Professor Charles Parkhurst, 
of the National Gallery of Art; and 
"Dye Strength," by Charles D. 

April 18-19 
Sweeny, Chairman of the Subcommit- 
tee for Problem 25 D, Determination of 
the Strength of Colorants, Dyes Sec- 
tion. 

The Annual Meeting banquet will be 
replaced this year with a luncheon, at 
which the Godlove Award will be 
presented to Hugh R. Davidson, of 
Davidson Colleagues. Mrs. Ruth M. 
Johnston-Feller, will read the Award 
Citation. Luncheon speaker will be Dr. 
Norbert Baer, Coordinator, Conserva- 
tion Center, of the New York Universi- 
ty. 

The annual business meeting of the 
Council will be held immediately after 
the luncheon and will include presenta- 
tion of reports by chairmen of 
member-body delegations. as well as by 
officers and standing committee chair- 
men. The Federation of Societies for 
Coatings Technology is one of the 
member organizations of the ISCC. 

Detailed information on program- 
ming and registration may be obtained 
from ISCC Secretary Dr. Fred W. 
Billmeyer, Jr., c/o Department of 
Chemistry. MRC Room 217, Rensselaer 
Polytechnic Institute, Troy. N.Y. 
12181. 

CALL FOR PAPERS 
Cleveland Society for Coatings Technology 

Symposium on Advances in Coatings Technology 
March 9 and 10,1978 

The symposium will cover a broad spectrum of coatings technology to 
afford speakers, a greater range of topics, as well as to provide a more 
diverse program. 

Prospective speakers having an original contribution on any area of coat- 
ings technology are invited to submit their topics and a 250-word abstract 
by September 15. Final deadline for a completed manuscript is December 
1, 1977. 

Speakers will be notified of acceptance of their papers by January 1,1978. 

Manuscript style should be in accordance with the "Guide for Authors" 
published by Journal of Coatings Technology, and available from FSCT, 
1315 Walnut St., Philadelphia, Pa. 19107. 

Abstracts or inquiries should be addressed to Carl J. Knauss, Cleveland 
Society Educational Committee Chairman, Kent State University, 
Chemistry Dept., Kent, Ohio 44242. 

Coatlngs Combustibility Hazards 
Topic of WrPG 
Annual Symposium 

The 17th annual symposium of the 
Washington Paint Technical Group will 
be held at the Marriott Twin Bridges 
Motel, Washington, D.C., on April 25- 
26. Theme of the 1977 event is "Com- 
bustibility Hazards of Coatings and 
Their Control." 

The Keynote Address, "Man. Mate- 
rials, and Fire," will bedelivered by Dr. 
Robert S. Shane, of the National Re- 
search Council, National Academy of 
Sciences. 

Other presentations will feature: 
"Factoiy-Applied Finishes for 

Wood-Based Products" - This topic 
will be discussed by both manufacturers 
of wood-based products and producers 
of industrial finishes for these products. 
The Finish Formulators' viewpoint will 
be presented by Paul Leary, of Reliance 
Universal, and a speaker from Inrnont 
Corp. Representing the Wood Panel 
Manufacturers will be Robert Brummel, 
of Weyerhauser, and James Purcell, of 
Vanply Corp. 

"Flame Spread Test Methods - 
Their Development and Current Value" 
-This subject will be explored in two 
presentations: "European Require- 
ments and Developments" - A.C. 
Walker, of Anzon, Ltd.; and "Two- 
Foot Tunnel and Related Devices" - 
Harry Teicher, of Monsanto Chemical 
Co. 

"Toxicology of Combustion Prod- 
ucts'' - Dr. Merritt Birky, of National 
Bureau of Standards. 

Concluding the program will be an 
ASTM Committee report, covering 
work of Subcommittees D.01.21 (Chem- 
ical Analysis) and D.01.22 (Health and 
Safety). 

Registrants will have the option of at- 
tending a meeting of ASTM Subcom- 
mittee D.01.07 on April 27 at the Na- 
tional Bureau of Standards, followed by 
a tour of the NBS Fire Control Section. 

There will be a reception and banquet 
on the evening of April 25 at the Mar- 
riott Twin Bridges. 

Registration fees are $50 for industry 
personnel (additional registration from 
same company, $45) and $40 for gov- 
ernment personnel. Additional fee for 
spouses attending the banquet is $15. 

For additional information, or to reg- 
ister, contact Washington Paint Tech- 
nical Group, P.O. Box 12025, 
Washington, D.C. 20005. 
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Initial 1977 
Contributions 

Received for PRI 
Funds in support of the research 
efforts of the Paint Research In- 
stitute have been received from 
the Kansas City and Cleveland 
Societies, and from Shell Chemi- 
cal Co. and Daniel Products Co. 

These contributions are the first 
received this year for the Fed- 
eration's research affiliate. and 
will supplement the funds com- 
mitted by the Federation in sup- 
port of PRI's 1977 projects. 

Last year, funds were received 
from a total of 52 contributors. 

Detroit Society Sponsoring 
"FOCUS '77" Symposium 

The Detroit Society for Coatings 
Technology will hold its second annual 
"FOCUS" symposium (Futureof Coat- 
ings Under Study) on April 27 at the 
Michigan Inn, Southfield, Mich. 

Program Chairman Stephen Peng, of 
Ford Motor Co., has announced the 
symposium will encompass the many 
facets of corrosion and the protection of 
automobiles. 

For additional information on the 
event, contact J.M. Dentler, Publicity 
Committee Chairman, 765 Dellwood 
Drive, Ann Arbor, Mich. 48103. 

AOCS to Hold Meeting 
In New York in May 

The American Oil Chemists' Society 
will hold its 68th Annual Spring Meeting 
at the Americana Hotel in New York 
City on May 8-12. 

More than 200 technical papers will 
be presented during 35 technical ses, 
sions on such topics as: edible fat pro- 
cessing; tall oil processing; regular fatty 
acid processing; palm oil processing; 
synthetic fatty acid processing; biosyn- 
ihesis of fatty chemicals; pollution con- 
trol in the fats and oils industry; extrac- 
tion plant safety; marine lipids; gly- 
colipids; analytical methods; and trace 
metals in fats and oils. 

This will be the only national meeting 
of the Society during 1977, a departure 
from the pattern of holding two meet- 
ings annually. 

Frank Naughton, of N L Industries, 
Inc., Hightstown, N.J., is General 
Chairman for the meeting. Technical 
Program Chairman is David Berner, of 
CPC International, Union, N.J. 

Two-Phased Polymer Systems 

An introductory short course on 
"Polymer Blends, Grafts, and Blocks 
(Two-Phased Polymer Systems)," will 
be held at Lehigh University, Beth- 
lehem, Pa., June 5-10. 

Inter-relationships among synthetic 
detail, morphology, and mechanical be- 
havior will be stressed during the week- 
long course, and examples will be given 
of industrially important materials, such 
as impact resistant plastics, thermoplas- 
tic elastomers, polymer impregnated 
wood and concrete. polymer surfac- 
tants, low creep fibers, insulating mate- 
rials, coating materials, polymeric plas- 
ticizers, and noise and vibration damp 
ing. 

The course is designed for chemists, 
engineers, materials scientists, manag- 
ers, and others involved in research. 
development, or engineering related to 
two-phased polymer systems. 

The course is under the direction of 
Dr. Leslie H. Sperling, associate pro- 
fessor of chemical engineering and sen- 
ior staff member of Lehigh's Materials 
Research Center, and will feature the 
following presentations: 

"Review of Polymer Funda- 
mentals"-Dr. L.H. Sperling. 

"Introduction to Polymer Blends, 
Grafts, and Blocksw-Dr. Sperling. 

"Impact Resistant Polymer Blends 
and Graftsu-Dr. J.A. Manson, of 
Lehigh University. 

"Block Polymers and Multiphase 
Polymer Systems: An Overview of 
Present Status and Future Po- 
tentiall 'S.L. Aggarwal, of The Gen- 
eral Tire & Rubber Co. 

"Morphology and Mechanical Be- 
havior of Block Copolymersw-Dr. 
D.J. Meier, of Midland Macromolecular 
Institute. 

"Industrial Applications of Polymer 
Blends, Grafts, and Blocks"-Dr. 
Sperling. 

"Use of Electron Microscopy to 
Study Two-Phased Polymer Mor- 
phology"-Dr. D.A. Thomas, of 
Lehigh University. 

"Interpreting Polymer Networks and 
Related Materials"-Dr. Sperling. 

"Miscibility and Behaviorof Polymer 
Blendsw-Dr. D.R. Paul, of University 
of Texas at Austin. 

"Relationships Between Polymer 
Blends and Polymer Composites"-Dr. 
Manson. 

"Overview of Two-Phased Polymer 
Systemsv-Dr. Manson. 

There will also be laboratory dem- 
onstrations of electron microscopy and 
mechanical behavior presented by the 
Lehigh University staff. 

Fee for the course is $46400 and in- 
cludes a copy of the book, "Polymer 

Topic of Lehigh Short Course 

Blends and Composites," by Drs. Man- 
son and Sperling. (This book was re- 
viewed in the Jan. 1977 JCT-Ed.) .  

For additional information, or to reg- 
ister, contact Ms. Jone Svirwfsky. Ma- 
terials Research Center. #32, Lehigh 
University, Bethlehem, Pa. 18015. 

XlVth FATlPEC Congress Slated 
For Budapest in June 1978 

The XlVth FATIPEC Congress 
(Continental European Federation of 
Associations of Paint, Varnish, Enamel 
and Printing Technicians) will be held 
June 4-9, 1978 in Budapest. under the 
auspices of the Hungarian Chemical 
Society. 

The topic of the international confer- 
ence will be "Recent Progress in the 
Production, Processing and Properties 
of Varnishes and Paints," and a number 
of plenary lectures and discussion pap- 
ers will be featured. 

An exhibition at the site of the Con- 
gress is ;Jso planned, with limited par- 
ticipation. 

Complete information on the event. 
as well as registration forms, are avail- 
able from XIVth FATIPEC Congress 
Organizing Committee, c/o Magyar 
Kemikusok Egyesulete, H-1061 
Budapest, Anker koz I, Hungary. 

April Seminar to Spotlight 
Metal Surface Treatment 

New York University School of Con- 
tinuing Education will hold a three-day 
seminar in Chicago, Ill., on "Cleaning, 
Coating and Finishing Metals," April 
11-13. 

The seminar is a training program de- 
signed to cover all aspects of metal sur- 
face treatment, and is for all levels of 
personnel including plant managers, 
engineers, supervisors, metallurgists, 
design engineers and quality control 
specialists. In addition to a detailed 
consideration of processes, special em- 
phasis is placed on presentation of 
production difficulties and on trouble- 
shootine. The seminar will cover basic 

.? 

principles, definitions, applications, in- 
dustrv characteristics and economics in 
metai finishing; cleaning and surface 
preparation; coating and finishing; 
plated and organic coatings; process au- 
tomation and pollution abatement. 

For further information and adetailed 
brochure on this seminar, please con- 
tact Heidi E. Kaplan, Information Ser- 
vices Manager, New York Management 
Center, Dept. 14NR, 360 Lexington 
Avenue, New York, New York 10017, 
or call (212) 953-7262. 
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. lbchnemI Rrtbles in Other P u W l  
Compiled by the Technical Information Systems Committee - H. Skowmska, Chairman 

Journal of the Oil and Colour Chemists' Association 
Published by Oil and Colour Chemists' Association, Priory 
House, %7 Harrow Road, Wembley, Middlesex, HA0 2SF 

England 
Vol. 60 No. 1 January 1977 
Walz, G. - "Molecular Structure and Film Properties of Alkyd Res- 

ins;" 11-17. 
Naser, A.M., El-Azmirly, M.A., and Gomaa, A.Z. - "Recent As- 

pects on the Preparation and Evaluation of Some Polyesteramides 
for SurfaceCoatings. Part I: Parameters Affecting the Formation of 
Various Dihydroxydiethylamide Derivatives of Fatty Acids;" . . -  
18-21. 

Bright, A.W. - "Surface Films Produced by Electrostatic Powder 
Deposition;" 22-27. 

Wells, C.H.J. - "Colour, Structure and Electrons" (Student Re- 
view); 28-30. 

Double Liaison - Chimle des Peintures 
(in French) 

Published by Les Presses Continentales. Rue du Cherch-Midi, 
F-75006, Paris. France 

Vol. 23 No. 255 November 1976 
Ullman, R. and Demetz, P. - "Water-Soluble Stoving Paints;" 33-42. 
Legrand, M. - "Austrian Micaceous Iron Oxide as an Anticorrosive 

Pigment for Paints;" 43-45. 
Nys, M. - "Paints and Marketing;" 49-54. 

grinds and disperses 
pigments, paints and 
printing inks faster, ' finer, with better 
particle-size control. 

Six sizes to choose 
from. Ask about our 
one month rentalltrial 
period. 

For further information 
and prices, contact: 

260 West Broadway -New York, New York 10013 
Telex RCA 223470 I 

If it can be pumped, i t  can be Dyno-Milled! I 

Defazet 
(Deutsche Farben-Zeitschrift) 

(in German) 
Published by Lack- und Chemie-Verlag Elvira Moeller GmbH, 

Karl-Benz-Strasse I I ,  Postfach l 1 68,7024 Filderstadt 1, 
Germany 

Vol. 30 No. 11 November I976 

Herbst, W. and Merkle, K. - "Pigmentation Problems of Yellow 
Publication Gravure Inks;" 486-489. 

Garret, M.D. - "Carbon Black Pigment Blending for Printing Ink 
Application;" 490-494. 

Zorll, U. - "Device for Testing the Extractability of Coatings;" 
495-497. 

Vol. 30 No. 12 December 1976 
Kunze,S.,Merten. E.,and Schmidt,H.-R.- "Coatings Systemswith 

Different Degrees of Gloss for Nuclear Plants;" 554. 

Farbe und Lack 
(in German) 

Published by Curt R. Vincentz Verlag, 3 Hannover, Postfach 
6247. Schiffgraben 43, Germany 

Vol. 83 No. 1 January 1977 

"The Coatings Engineer-Preparing the Way for Taking Over New 
Scientific Knowledge into Industrial Practice" (Abridgment of 
H.L. Gerhart's 1976 Mattiello Lecture); M. 

Zosel, A.-"An Instrument for Determining the Impact Resistance 
of Paint Films;" 9-12. 

Mondt, J.-"Vehicles Non-deleterious to Environment with Good 
Penetration Properties, Based on Finely Dispersed Plastic Disper- 
s~ons:" 13-17. 

~ i i m ~ f , ' ~ . ,  and Papenroth, W.-"Observation of Degradation Roc- 
esses and Critical Evaluation of the Test Methods for Weathering 
of Plastics Pigmented with TiOz;" 18-29. 

Daniel, F.K.. and Pineiro, R.-"Economical and Technical 
Parameters of Tinting Colour Pastes in Modem Coatings Indus- - .  
try;" 3&33. 

Brushwell, W.-"Scientific Determinationsin the FieldofCoatings" 
(Literature Review with 39 References); 34. 

Anon.-"Future Strategies of the Petrochemical Companies; Im- 
plications for the Paint and Coatings Industry;" 59. 

Skandinavisk Tidsskrift fiir Farg och Lack 
Published by Dansk Bladforlag KIS, Holbergsgade 20, 

1057 Copenhagen, Denmark 

Vol. 22 No. 10 October 1976 

Eikers. E.-"Progress Marches - Over a Wide Front? New Stan- 
dards for Rust and Cleaning Degrees;" 319-320, 323-324, 327 (in 
Danish). 

Sorensen, P.-"Dispersion Technology;" 328, 331-332, 335-336, 
339-340 (in Danish). 

Vol. 22 No. 11 November I976 
Hansen, C.M.-"Receding Contact Angles and Coatings 

Performance--The Cos eR Plot;" 373-377 (in English). 

Vol. 22 No. I2 December 1976 
Kjellin, A. - "From Coatings Chemistry to Petrochemistry; From 

Market Demand to Process Technology; From Lack of Chemistry 
to Luck of Oil" (in Swedish); 392-409 (7 pps.). 
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CIBA-GEIGY Corp. has named 
Howard S. Wheeler President of the 
Plastics and Additives Div., Ardsley, 
N.Y. He succeeds H.W. Zussman who 
has retired but will continue to serve the 
company as a consultant. Mr. Wheeler 
was formerly the Director of commer- 
cial sewices for CIBA-GEIGY. 

John H. Arendt has been appointed 
Research Director of the Paint Research 
Association, England. Formerly with 
the Geneva laboratories of the Battelle 
Memorial Institute as a polymer 
chemist, he has had broad experience in 
management and control of research 
projects. Mr. Arendt has also taught 
polymer chemistry at both the under- 
graduate and postgraduate levels at the 
Universities of Lausanne and 
Neuchatel. He joins Dr. G. de W. An- 
derson, who was appointed Managing 
Director of P.R.A. in 1976. 

Spencer Kellogg Div. ofTextron, Inc. 
has named George A. O'Hare Chair- 
man. He had sewed as President of the 
division since 1973. Succeeding Mr. 
O'Hare in that position is G. William 
Harrison who was Executive Vice- 
President. 

Edward E. Moran has been elected 
President of Whittaker Corp. Prior to 
joining the Los Angeles-based company 
in 1975, he was Market Manager of coil 
coatings for PPG Industries, Inc. 

PFDlPenn Color. Inc. has appointed 
Arthur M. Rawes National Sales Man- 
ager. He will direct all agent sales from 
the company's headquarters in Doyles- 
town, Pa. Meanwhile, Theodore 
Movellan, Jr. has been named Vice- 
President - Operations and will be re- 
sponsible for plant operations at both 
the Doylestown and Flemington, N.J. 
facilities. 

Richard R. M i r  has been elected 
Executive Vice-President and Chief 
Operating Officer of DeSoto, Inc., Des 
Plaines, Ill. 

Carl F. Pozzani has been named Pres- 
ident of General Mills Chemicals (Ja- 
pan) Ltd. (formerly DAI-ICHI Chemi- 
cal Ltd.), Osaka, Japan. 

Fred E. S w i h r  has been named Pres- 
ident of Day-Glo Color Corp. He suc- 
ceeds R h r t  C. Switzer who will remain 
Chairman of the board. 

Celanese Coatings & Specialties Co. 
has appointed Edward W. Melvin, Jr. 
West Coast Region Manager for its Res- 
ins Div. Headquartered in Los Angeles, 
Calif., he will head all sales functions for 
the area. 

Dr. Summer B. miss has been ap- 
pointed Manager, Technical Service for 
the Cab-0-Sil Div., Cabot Corp. He will 
direct both the field and technical ser- 
vice laboratory work for the division. 

Glidden Pigments, SCM Corp. has 
named Wiham M. Burr, Jr. as Sales 
Representative for TiOz, inorganic pig- 
ments, and fine particle silica in eastern 
Pa., Wilmington, Del., and Trenton, 
N.J. 

Allentown Paint Mfg. Co. has elected 
Tilghman G. Fenstermaker, Jr. as Ex- 
ecutive Vice-President. He most re- 
cently served as Vice-President of sales 
and advertising. 

Devoe & Raynolds Co., Inc. has 
promoted Arthur E. Davis to Group 
Leader, Marine Div. He will be respon- 
sible for planning, supervising, and 
coordinating development and support 
projects. 

Dresser Minerals Div., Houston, 
Texas, has appointed Spencer B. Smith 
Eastern Area Sales Manager for exten- 
ders and fillers. Doyne E. Sizemore has 
been named Western Area Sales Man- 
ager. 

Frank M. Chamberlain has been el- 
ected President of Porter Paint Co.. 
Louisville, Ky. He was formerly Exec- 
utive Vice-President and succeeds 
William H. Cary III who has retired. 

Robert S. Wang has joined the Re- 
search and Development Dept. of The 
Flecto Corp., Inc. as an Analytical 
Chemist. 

G.A. O'Hare E.E. Moran 

Hawey Lkberman and Leo MasciuUi 
have announced the formation of Car- 
dinal Color and Chemical. Inc. with of- 
fices at 22 E. 22nd St., Paterson, N.J. 
The company manufactures flushed 
colors and dispersions for the paint, 
plastics, and ink industries, and also 
chemical additives used as formulation 
aids. 

Dexter-Midland has named Richard 
Vogel Technical Director of its Wauke- 
gan, Ill. facility. 

Wallace G. Bennett has been named 
President of Bennett's following the un- 
expected death of Richard S. Bennett, 
Dec. 3, 1976. His appointment caps a 
28-year relationship with the company. 

Bmning Paint Co., Inc.. at its 55th 
annual meeting, announced the follow- 
ing promotions: Iwin Ebaugh, Jr., for- 
merly Vice-President of Sales, becomes 
Executive Vice-President of the com- 
pany and General Manager of the Bal- 
timore facility; Lawrence M. Harris, 
Eastern Sales Manager, is promoted to 
Vice-President of Sales; W. James Dee 
becomes Vice-President of Store Oper- 
ations; William A. Battles was named 
Eastern Sales Manager; and Thomas 
Coehran was appointed Technical Di- 
rector. Also, Joseph E. Scarry has 
joined the company as Laboratory 
Manager. 

Craig J. Hartzell has joined the mar- 
keting staff of Glidden Pigments. SCM 
Corp. as Sales Representative in the 
New York metropolitan area for TiOg, 
inorganic pigments, and fine particle 
silica. 

Kelco Div. of Merck & Co.. Inc. has 
appointed Dr. David Hopgood Section 
Head of Industrial Development. Pre- 
viously. he was Manager of the applica- . 
tions laboratory of the lndustrial Spe- 
cialty Chemicals Dept. of Pfizer, Inc. 
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N-(iio-Butoxymethyl) acrylamide 

A liquid cross-linking agent for acryl- 
ic, vinyl acetate, vinyl chloride and 
styrene-butadiene polymers with 
these exceptional features: 

Good solubility in vinyl monomers 
and organic systems - Reactive with most vinyl monomers 
Crosslinks as low as 170°F with other 
functional monomers in presence 
of catalysts 

. Imparts good adhesion to metallic 
surfaces 
lmprovesflexibiliiytopolymerchains 

IBMA is useful in the manufacture of 
protective coatings, adhesives and 
finishing agents for textiles and 
leather. 

And it costs only 0.90C per pound in 
TIL quantities. A monomer with ail 
these exciting properties for you to 
explore. 

73 
a2=a-CONH-a2-O-CH2-GCH3 

H 

For a brochure and free sample. 
please return the coupon below. 

American Cyanamid Company 
Industrial Chemical Division 
Process Chemicals Department 
Wayne, NewJersey 07470 

Send me an IBMA sample 
IJ Send me on IBMA brochure 
IJ Please have a representative call 

Ronald H. Y m m ,  Director of Re- I n  a series of appointments, Union 
search and Development for Dow Carbide Corp. has named Dr. Raymond 
Chemical Latin America, has been ap- G. Azrak and James P. Carolan Market 
pointed director of R & D for The Dow Managers i n  the Coatings Materials 
Chemical U.S.A. Designed Products Dept. Both have responsibilities in the 
Dept., Midland, Mich. He succeeds adhesive, binder, and sealant areas. 
W.A. Rogers, who recently was named Also, named as Technical Represen- 
Director of Product Research for Dow tatives are: Brian Belluomini with the 
U.S.A. Chemicals and Plastics Unit sewing the 

metropolitan Chicago area; and Richard 
Szymanski, also with the Unit, serving 

John K. Biee, Resident of John K. the Cleveland area. 
Bice Co., Inc., has retired from that po- 
sition after 33 years. He will continue as Fred F. Boehle, of Boehle Chemicals, 

of the of the In,-., Southfield, Mich., has been 
elected Secretary of the Chemical and 

Robert J. Nelson hasjoined the staff of Allied Industries Association of Michi- 
the National Paint and Coatings Associ- gan for 1977. 
ation as a Coatings Engineer in the 
Technical Div. He wil l  work with William H. Willert, Vice-President of 
NPCA committees and task forces, in- Egan Machinery Co., has been chosen 
cluding the Roof Coatings Technical to receive the Society of Plastics Engi- 
Subcommittee, Occupational Safety neers' most prestigious honor, the 
Task Force, Metric Conversion Task International Award in Plastics Science 
Force, and Packaging Committee. He and Engineering. Presentation will be 
was formerly Plant Technical Director made at the Society's Annual Technical 
for DeSoto, lnc., in Columbus, Ohio. I n  Conference banquet on April 27 in 
other staff assignments, the following Montreal. The Award is presented for 
were announced: Raymond J. Connor outstanding contributions to the science 
was given expanded duties as Assistant and technology of plastics. 
Technical Director; Larry L. Thomas 
was named Associate General Counsel; 
Bruce Hamill was appointed Assistant 
General Counsel; Michael J. Duff was - 
named Legislative Counsel; Georgene Ben G. Robertson, 58, Chairman of 
SavickPP was named Director of Meet- the Board and Chief Executive Officer 
ings and Conventions, succeeding Alan of Reliance Universal, Inc., died 
Darrow who was given full-time duties January 16. He has served as director of 
as Assistant Director of the Trade Sales the company since 1941 and became its 
Div. President in 1957. 

Federation Seeks Technical/Education Director 
For Permanent Staff in Philadelphia Office 

The Federation Board of Directors has approved the addition of a new 
position - Technical/Education Director - to its permanent staff op- 
eration in Philadelphia. 

The position requiresaperson with a technical background and at least 
five years' experience in the coatings field. 

The TIE Director will be primarily concerned with coordinating the 
technical, educational, and manufacturing activities of the Federation 
and its Societies, as well as representing the Federation in various 
industry liaison capacities, and other staff responsibilities, such as 
Annual Meeting, Communications, and Field Travel. 

Interested persons are invited to contact Frank J. Borrelle, Executive 
Vice-President, Federation of Societies for Coatings Technology, 1315 
Walnut Street, Philadelphia, Pa. 19107 
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Litemture 
Anti-Foam 

Literature is now available which dis- 
cusses a new nonpersistent anti-foam 
used to prevent the excessive foam in 
concentrate and refuse thickeners that 
traps mineral particles and prevents 
their recovery. The product is also re- 
ported to be beneficial as a filtering and 
de-watering aid in lead-zinc and taco- 
nite operations. When used as such, 
lower filter cake moisture can result. It 
is noncorrosive and can be used for any 
process where long anti-foam persis- 
tence would be detrimental. For more 
information on Nalco 78 10, write Nalco 
Chemical Co., 2901 Butterfield Rd.. 
Oak Brook. Ill. 60521. 

Adhesion Testing 
Information on a new, miniature, 

low-cost device to measure the adhe- 
sion, brittleness. and flexibility of coat- 
ing materials on metal substrates is now 
available. The Gardco Mini-Cross-Cut 
Tester meets ASTM specifications. 
Further information may be obtained 
from Paul N. Gardner Co., P.O. Box 
6633. Sta. 9. Ft. Lauderdale. Fla. 333 16. 

Test Charts 
A newly-published catalog describes 

the complete line of paint test charts and 
laboratory equipment available from 
the Leneta Co. The 28-page booklet 
contains illustrations of over 30 test 
charts and details information on test 
methods and apparatus for the evalua- 
tion of leveling, sagging. and scrub re- 
sistance. A free copy of catalog No. 3 
may be obtained from The Leneta Co., 
Ho-Ho-Kus. N.J. 07423. 

Pigments 
The performance and processing 

characteristics of pearlescent pigments 
are outlined in a new. 16-page brochure 
entitled "The Look of Pearl." Toobtain 
acopy write E.1. du Pont de Nemours & 
Co., Inc., Pigments Dept., Wilmington, 
Del. 19898. 

Closed Mill 
A horizontal closed mill, developed in 

Britain. incorporates an internal 
pressure-limiting device on the main 
shaft, which contributes toa highoutput 
rate and permits handling viscous and 
difficult materials because it eliminates 
ball and roller milling. The C.H. Mas- 

termill can be used for continuous pro- 
duction or large and small batches in 
wet milling of materials for the paint, 
printing ink, adhesive, and ceramic in- 
dustries. For additional information 
write Matermix Engineering Co. Ltd., 
Heming Rd., Washford Industrial Es- 
tate, Redditch, Worcestershire B98 
ODW England. 

Filter Cartridges 
A new, four-color brochure describes 

the features, advantages, applications, 
and operating information of a new line 
of filter cartridges. The filters may be 
used to handle both raw materials and 
end products with viscosities to 15,000 
SSU, and at temperatures to 250°F. An 
interchangeability chart is also in- 
cluded. For more information, or to ob- 
tain the brochure on VIP filters, write 
The Carborundum Co., Filters Div.. 
State Rt. 32 W., Lebanon, Ind. 48052. 

Colorants 
A new technical bulletin discusses a 

line of pigment dispersions designed for 
easy incorporation into a variety of 
commonly used plastic polymers. Less 
pigment is needed in these colorants to 
arrive at full color development because 
the dry pigments are predispersed. The 
bulletin points out that this system func- 
tions by establishing a wetting affinity 
between the preseparated pigment par- 
ticles and the plastic. The colorants are 
'available in two forms - granular and 
fine powder. Copies of this bulletin on 
Mupco@ colorants are available from 
the Coatings & Specialty Products 
Dept., Hercules Incorporated, 910 
Market St., Wilmington. Del. 19899. 

Rust Prevention 
A brochure has been published which 

lists the properties, performance, and 
suggested formulations of rust preven- 
tive concentrates. The 16-page booklet 
is designed as a guide for formulators 
and manufacturers of rust and corrosion 
preventatives and other protective coat- 
ings in selecting base applications. The 
concentrates are modified overbased 
metal salt dispersions which differ 
from other inhibitors in their dense 
layers of overlapping particles which 
provide a moisture barrier. For copies 
of the brochure, "SACI@ Rust Preven- 
tive Concentrates," write Witco Chem- 
ical Corp., Sonneborn Div., 277 Park 
Ave., New York, N.Y. 10017. 

A full-color, six-page brochure has 
been published which describes the 
availability, advantages, and specifi- 
cations of a high-speed disperser. 
Operating at 9000 fpm. it is reported to 
be the fastest available commercial dis- 
solver for difficult todissolve materials. 
The brochure also includes photographs 
and detailed drawings illustrating the 
principle of operation. To obtain the 
booklet on the Daymaxm mixer write 
Day Mixing. 4932 Beech St., Cincin- 
nati, Ohio 45212. 

Painting Systems 
A new catalog listing directions for 

writing coatings specifications is now 
available. The 58-page publication also 
includes selection charts for quick de- 
termination of proper coatings products 
for all types of interior and exterior sur- 
faces under normal exposures. and a 
guide for special purposelheavy duty 
coatings. Product descriptions include 
recommended uses, performance in- 
formation, surface preparation. applica- 
tion instructions, drying times. coating 
analysis. and film characteristics. 
Copies of the "Painting Systems Cata- 
log for Specifiers and Applicators" are. 
available from the General Manager, 
Professional Coatings Div.. The 
Sherwin-Williams Co., 101 Prospect 
Ave.. N.W., Cleveland. Ohio 441 15. 

Latex Stains 
A new booklet on latex-based stains 

for exterior wood is now available. The 
booklet describes the availability of 
solid-color and semi-transparent stains 
for protecting and enhancing the grain 
and texture of wood. The use, effec- 
tiveness, and application methods are 
detailed. For a copy of the booklet, 
F-45641, "Latex Stains for Exterior 
Wood," write Union Carbide Corp., 
Coatings Materials, Dept. JLS, 270 
Park Ave., New York, N.Y. 10017. 

Directory 
The 1977 Product Capability Di- 

rectory, listing 47 coil coating compa- 
nies, is now available. Each listing de- 
scribes minimum and maximum metal 
thicknesses available. Also included are 
special capabilities, locations, and per- 
sonnel contacts for each company. Free 
copies may be obtained from the Na- 
tional Coil Coaters Association, 1900 
Arch St., Philadelphia, Pa. 19103. 

&Yol. 49, No. 626, March 1977 



Coupling Agents 
A newly released bulletin contains 43 

figures and 32 tables outlining current 
significant developments in the area of 
highly filled PVC, epoxy, and coatings. 
Alternatives for metal chromate re- 
placement, lowering the temperature of 
baked alkyds, and corrosion protection 
are suggested. The bulletin supplements 
two previous releases. For a copy write 
Kenrich Petrochemicals, Inc. E. 22nd 
St., Bayonne, N.J. 07002. 

Viscosity Measurement 
Articles and reprints covering the 

complete spectrum of rheological 
studies in viscosity measurement and 
control are now available. Authored by 
independent authorities, they may be 
obtained, free of charge, from Brook- 
field Engineering Laboratories, Inc., 
Dept. NR24, 240 Cushing St., 
Stoughton. Mass. 02072. It is advised 
that an updated listing of titles and 
summaries described in Data Sheet 
091-B be consulted first. 

Tank Cleaning 
Literature is now available which de- 

scribes a new high impact rotating tank 
cleaning spray nozzle. Developed for 
high impact spray impingement clean- 
ing, the nozzle's %" inlet connection 
makes it adaptable to most pipe headers 
and pumping systems. It operates by 
hydraulic pressure and uses no external 
air motors or drive mechanisms. For 
complete information on the Turbojet 
spray nozzle write Wellco Chemical 
Co., Dept. RN, P.O. Box 11504, 
Chicago, 111. 6061 1. 

Paint Driers 
A new 12-page bulletin now being,of- 

fered lists extensive technical informa- 
tion on the use of metallic carboxylate 
driers in paints and varnishes. The 
brochure discusses drier technology, 
typesofmetals used inapplications, and 
the factors that influence proper drier 
selection. Copies ofbulletin No. 418 are 
available from Witco Chemical Corp., 
Organics Div., 400 N. Michigan Ave., 
Chicago, 111. 6061 1. 

Surfactants 
A brochure has been released which 

lists the performance data of nonionic 
surfactants in water-borne coatings 
formulations for paints, inks, and adhe- 
sives. Depending on specific formula- 

tion, these surfactants can perform as 
wetting agents, dispersants, viscosity 
stabilizers, or defoamers. In addition, 
they are nonfoaming or defoaming wet- 
ting agents which provide improved 
coverage on metal surfaces. Copies are 
available from Air Products and Chemi- 
cals, Inc., Acetylenic Chemicals Div., 
Box 538, Allentown, Pa. 18105. 

Pigment Dispersion 
Important breakthroughs in mixing, 

blending, and reacting technology are 
described in a new brochure detailing 
Micar@, a continuous mixer-reactor. A 
new flexibility of design has allowed 
processing of a wide variety of materi- 
als. For more information write Ecar 
Products, Inc., Park 80 Plaza East, 
Saddle Brook. N.J. 07662. 

Enamels 
A 20-page booklet discusses the use 

of Esterdiol-204 in the preparation of 
water-borne, oil-free polyesters for 
thermosetting baking enamels. Nine 
formulations for enamels and primers 
are outlined along with outstanding fea- 
tures and major application areas of 
each formula. The formulations are 
used for metal decorating, automotive, 
appliance, coil coating, and primer a p  
plications. The booklet details formulat- 
ing parameters and describes ingre- 
dients and procedures for preparation. 
Physical properties and specifications 
are tabulated, as are storage and han- 
dling procedures. For a copy of booklet 
F-45629 write Union Carbide Corp., 
Coatings Materials, Dept. JLS, 270 
Park Ave., New York, N.Y. 10017. 

Book Review 
ULTRAVIOLET LIGHT 
REDUCED REACTIONS 
IN POLYMERS 

Edited by Santokh S. Labana 
American Chemical Society 
Washinaton. D.C. 

Reviewed by 
Howard S. Bender 
Research Laboratories 
General Motors Corp. 
Warren, Mich. 48090 

This work is No. 25 in the American 
Chemical Society (ACS) Symposium 
series and contains 29 papers presented 
at the 169th meeting of the ACS in 
Philadelphia, Pa.. April 8-9, 1975. The 
papers were published as submitted by 
the authors and were edited or reviewed 
by the symposium chairman in order to 
expedite their publication. 

As stated in Dr. Labana's preface. 
approximately one-half of the papers 
concern photopolymerization reactions 
while the rest deal with photodegrada- 
tion of polymers. Of the papers 
presented, 17 are from academic 
laboratories, eight from industrial con- 
cerns, and the remainder from govern- 
ment or consulting laboratories. The 
editor has endeavored to make this an 
international symposium with more 
than one-half the papers (15) being au- 

thored by workersoutside the U.S. with 
Japan and Canada being well repre- 
sented. 

Although a listing of the subjects cov- 
ered would be a listing of symposium 
titles, the theme throughout the book is 
the use of ultraviolet light to either 
photopolymerize or photodegradate. 
Theoretical papersarepresented as well 
as practical ones, for as Dr. Labana has 
stated, "the need to reduce solvent 
emissions and to conserve energy in 
coatings and printing inks has stimu- 
lated investigations of the applications 
of photopolymerization reactions." 

This book, although highly special- 
ized, is recommended to those 
presently conducting or planning to 
conduct research in this interesting and 
important field. 

ADVERTISING 

REPS. req. to handle range of European man- 
ufactured shot mills, and dispersers tor Color, 
Pharmaceutical 8 Chemical Industries. 
Specified areas. Technical backup available. 
Contact: NETZSCH BROTHERS. INC.. 119 Pio 
kering Way. P.O. Box 453. Lionvllle. Pa. 19353. 
Tel.: (21 5) 363-8010. 

CHEMSTlWEMlCAL ENalNEER - B.S., 2-3 
vears exmrlence In formulation at mints or 
coatlngs.'Esgard is a rapidly growing inanutao 
turer of proprietary corrosion coatings wllh 
world-widesales. Challenging asalgnmentswith 
young aggressive company. Send resume to 
Chief Chemist, ESGARD, INC., Box 2147, 
Lafayette. La. 70502. 
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Coming E m s  

FEDERATION MEETINGS 

(May 2OWpring Council Meeting. The Galt House, Louis- 
ville. Ky. 

(Oct. 26-28)-55th Annual Meeting and 42nd Paint Indus- 
tries' Show. Astrohall, Houston, Texas. (FSCT, Suite 830, 1315 
Walnut St.. Philadelphia, Pa. 19107). 

SPECIAL SOCIETY MEETINGS 

(Apr. 27)-Detroit Society Symposium on "FOCUS '77- 
Future of Coatings Under Study." Michigan Inn, Southfield. Mich. 
(J. M. Dentler, 765 Dellwood Dr., Ann Arbor, Mich. 48103). 

(May 2)-Philadelphia Society Seminar, "Nonpetroleum- 
Based CoatingsIRaw Materials." Hilton Hotel, Mt. Laurel, N.J. (J. 
Richard Kiefer, Jr., McCloskey Varnish Co., 7800 State Rd.. 
Philadelphia, Pa. 19136). 

(May 5-7)-Pacific Northwest Society Spring Symposium. 
Thunderbird Motor Inn, Portland, Ore. (John Hatfield, Reliance 
Universal, Inc., 1660 Cross St., S.E., Salem, Ore. 97302). 

(June3-4FKansas City and St. Louis Annual Joint Meeting. 
Millstone Lodge, Lake of the Ozarks, Mo. (James N. Edwards, 
Conchemco, Inc., P.O. Box 37, Kansas City, Mo. 64141). 

(June 13)--Golden Gate Society Manufacturing Seminar, 
"Government Agencies' Regulations--Have Reasons." (Louie F. 
Sanguinetti, Jasco Chemical Corp.. 1090 Terra Bella, Mountain 
View, Calif. 94042). 

PAINT RESEARCH INSTITUTE MEETING 

(May 16-17)-Paint Research Institute Symposium on Mil- 
dew Vulnerability. Battelle Memorial Institute. Columbus, Ohio. 
(Dr. Raymond R. Myers, Chemistry Dept., Kent State University, 
Kent, Ohio 44242). 

OTHER ORGANIZATIONS 

(Apcl 4-6)--Course on Introduction to Polymer Chemistry. 
lnternatlonal Hotel, New Orleans. La. (Department of Continuing 
Information, University of New Orleans, New Orleans, La. 70122). 

(April 5)--NPCA Product Liability Seminar. Executive West 
Hotel, Louisville, Ky. (Georgene Savickas, National Paint and 
Coatings Association, 1500 Rhode Island Ave., N.W.. Washing- 
ton. D.C. 20005). 

(April 11-13)-New York University School of Continuing Ed- 
ucation Seminar on "Cleaning. Coating, and Finishing Metals." 
Chicago, Ill. (Heidi E. Kaplan, New York Management Center, 
Dept. 14NR, 360 Lexington Ave., New York, N.Y. 10017). 

(April 1517)-Western Decorating Products Show. Disney- 
land Hotel Convention Center, Anaheim, Calif. (National Decorat- 
ing Products Association. 9334 Dielman Industrial Drive, St. 
~ouis,  Mo. 63132). 

(April 18-19)-Inter-Society Color Council Annual Meeting. 
Statler-Hilton Hotel. New York, N.Y. (Dr. Fred W. Billmeyer, Jr.. 
S/. Department of Chemistry, MRC Room 217, Rensselaer 
Polytechnic Institute, Troy, N.Y. 12181). 

(April 2526kWashington Paint Technical Group's 17th An- 
nual Symposium. Marriott Twin Bridges Hotel. (Mildred A. Post, 
C/a U.S. Deot. of Commerce. National Bureau of Standards. 
waihigto; D.C. 20234). 

(April 2528)-Soc~ety of Plastlcs Engineers Annual Techni- 
cal Conference. Queen Elizabeth Hotel, Montreal. Quebec, 
Canada. (Eugene E Wllson, SPE, 656 W. Putnam Ave., Green- 
wich, Ct. 06830). 

(Apr. 2529)-"Filtration Days '77." Conference and Exposi- 
tion on Filtratlon Technology. Sheraton Hotel, Valley Forge, Pa. 
(Filtratlon Soclety, P.O. Box 126. Mount Holly Springs. Pa. 17065). 

Pigments, Colors, and Talcs for 
the Coating Industry 

399-Lo Micron Magnesium Silicate 
S.F. 

Engineered for Versatility 
Sheen control 
Viscosity modifier 
Promotes film integrity 

290-Lo Micron Barium Sulfate 
(Barytes) 

Controlled micron size 
Intermediate brightness 
Low oil demand 

Ultramarine Blue 
Reckitts (Colours) Ltd. 
Consistent uniformity of: 

Color value 
Ease of dispersion 
Maximum tinting strength 

Clay-Custom Engineered 
Plus a complete line of func- 
tional pigments designed and 
engineered for the coating in- 
dustry and supplied from 
extensive stocks in prin- 
cipal cities. 

Whittaker, Clark & Daniels, Inc. . 
1000 CoaIMge St., South PIaInfIeId, N. J. 07080 
(201) 561-8100 Telex 138248 
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(May 8-11)-National Coil Coaters Association Annual Meet- 
ing. St. Francis Hotel. San Francisco, Calif. (Jere Lawrence, 
NCCA, 1900 Arch St., Philadelphia, Pa. 19103). 

(May 8-12)-Annual Spring Meeting of American Oil 
Chemists' Society. Americana Hotel, New York. N.Y. (AOCS, 508 
S. Sixth St., Champaign, 111. 61820). 

(May 17-18)-Flat Line Board Finishing Workshop. Radisson 
Plaza Hotel. Charlotte, N.C. (Association for Finishing Processes 
of SME, 20501 Ford Rd., Dearborn, Mich. 48128). 

(May 1420)-1977 lnternational Symposium on Flammabil- 
ity and Fire Retardants. Sheraton-Park Hotel, Washington, D.C. 
(Vijay Mohan Bhatnagar, 209 Dover Rd., Cornwall, Ontario, 
Canada K6J 1T7). 

(May 31-June 3)-5th Symposium on Electrocoating. 
Budapest, Hungry. (Laszlo Prockl, Scientific Society of Mechani- 
cal Engineers, 1372 Budapest P.O.B. 451). 

(June 1-3)-Symposium on "Improving Protective Perform- 
anceof Coatings." North DakotaStateUniversity, Fargo, N.D.(Dr. 
Zeno W. Wicks, Jr., Polymers and Coatings Dept., North Dakota 
State University, Fargo, N.D. 58102). 

(June 5-lO)-Short Course on "Polymer Blends, Grafts, and 
Blocks." Lehigh University, Bethlehem, Pa. (Jone Svirzofsky, Ma- 
terials Research Center, Coxe Laboratory. Bldg. X32, Lehigh 
University, Bethlehem. Pa. 18015). 

(June 7-9)-Second lnternational Deburring &Surface Con- 
ditioning Conference and Exposition. Holiday InnIKennedy Con- 
vention Complex, Chicago, Ill. (Technical Divisions Dept., Society 
of Manufacturing Engineers. 20501 Ford Rd., Box 930, Dearborn, 
Mich. 48128). 

(June 16-19)--0il and Colour Chemists' Biennial Confer- 
ence. Grand Hotel, Eastbourne, Sussex, England. (The Director & 
Secretary, Oil and Colour Chemists' Association, Priory House, 
967 Harrow Road, Wembley, Middlesex HA0 2SF, England). 

(June 26-29)--American Society for Testing and Materials 
Annual Meeting. Denver, Colo. (ASTM. 1916 Race St., Philadel- 
phia, Pa. 19103). 

(July 1015)-Third Congress of the lnternational Colour As- 
sociation, "Color 77." Rensselaer Polytechnic Institute. Troy, 
N.Y. (Dr. Fred W. Billmeyer, Jr.. Dept. of Chemistry. Rensselaer 
Polytechnic Institute, Troy. N.Y. 12181). 

(July 14-15)-European Conference on Flammability and 
FireRetardants. Sheraton Hotel, Brussels, Belgium. (Vijay M,ohan 
Bhatnagar. 209 Dover Rd., Cornwall, Ontario, Canada K6J 1T7). 

AMERICAN CYANAMID CO. ...................................... .72 
ASHLAND CHEMICAL CO. ........................................ . 1  

BUCKMAN LABORATORIES, INC. ............................ Cowr 4 

CABOT CORP. ................................................... . a  
COSAN CHEMICAL CORP. ....................................... .13 

E.I. W PONT DE NEMOURS 6 CO.. INC. ........................ 14-15 

GEORGIA KAOUN CO. ...................................... Cover 2 
GEORGIA MARBLE CO. ......................................... .48 

HENUEL INC. ..................... .. ........................... .20 
J.M. HUBER CORP. .............................................. .65 

ILLINOIS MINERALS CO.. ............................... .. ....... . 2  
IMPANDEX, INC. ...................... .... .................... 7 0  
INTERSTAB CHEMICALS. INC. .................................... 49 

(July 18-22)--3rd lnternational Conference in  Organic Coat- 
ings Technology. Athens, Greece. (Carole Brookshire, University 
of New York at New Paltz, New Paltz, N.Y. 12561). 

(Sept. 14.15)Symposium on "UV Polymerization and the 
Coatings Industry," sponsored by Newcastle-upon-Tyne Section 
of Oil and Colour Chemists' Association. (H. Fuller, Tioxide Inter- 
national Ltd., Carlton Weathering Station, Yarm Back Lane. 
Stockton-on-Tees, Cleveland TS21 lAX, England). 

(Sept. 25-28)-First lnternational Convention of Oil 8 Colour 
Chemists' Association of Australia. Canberra. Australia. (Oil & 
Colour Chemists' Association of Australia, P.O. Box 93 Punch- 
bowl. 2196, Australia). 

(Oct. 5-7)-National Coil Coaters Association Fall Technical 
Meeting. Hyatt Regency O'Hare, Chicago. Ill. (Jere Lawrence. 
NCCA, 1900 Arch St., Philadelphia, Pa. 19103). 

(Oct. 1890)-"Finishing '77" Conference and Exposition. 
Cobo Hall, Detroit, Mich. (Jon Grove, Association for Finishing 
Processes of SME, 20501 Ford Rd., Dearborn. Mich. 48128). 

(Nov. 7-10)-Society of Plastics Engineers National Techni- 
cal Conference on "Safety and Health with Plastics." Regency 
Inn, Denver, Colo. (Eugene E. Wilson, SPE, 656 W. Putnam Ave.. 
Greenwich, Ct. 06830). 

(Nov. 14-16)-14th Annual Meeting of the Society of Engi- 
neering Science, Inc. Lehigh University, Bethlehem. Pa. (Dr. 
George C. Sih. Director, Institute of Fracture and Solid 
Mechanics, Lehigh University, Bethlehem, Pa. 18015). 

(Nov. 18-20)-Annual National Decorating Products Show. 
McCormick Place, Chicago, Ill. (National Decorating Products 
Association. 9334 Dielman Industrial Drive, St. Louis. Mo. 63132). 

(May 4-6)-Pacific Northwest Society Spring Symposium. 
Seattle, Wash. (John Hatfield, Reliance Universal, Inc., 1660 
Cross St., S.E., Salem, Ore. 97302). 

(June 4-9)-XIVth FATIPEC Congress. Budapest, Hungary. 
(Dr. L. Kovacs, Magyar Kemikusak Egyesulete, H-1368 Budapest -. 
~ f .  240, ~ungary).-- 

(July 1013)-World Conference on Future Sources of Or- 
ganic Raw "?terials. Toronto, Canada. (Chemical Institute of 
Canada. 906- il Slater St., Ottawa, Ontario, Canada KIP 5H3). 
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Meet the POLY WET familv 
Y 

of superior dispersants 
and unique surfact ants 

Nan-Foaming paints, including semigloss enamels. All POLYWET dispersants are resistant 
POLYWET Dispersants to hydrolysis, are effective over a broad 

pH range, and are stable over a wide 
POLYWET dispersants are non-foaming, temprature range. 
anionic polyeledrolytes recommended for 
dispersingpigments in water in a variety 
of applications, including: slurry shipment, Low-foaming 
latex paint, specialty coatings, paper POLYWET Surfactants coatings and water treatment systems. 

In paint formulations, POLYWET dis- POLYWET surfactants are unique and 
persants offer reduced foaming, cratering represent a breakthrough in surfactant 
and water spotting, as  well as better color technology. They are virtually non- 
development, scrub resistance and adhe- foaming and provide easier, more effi- 
sion to  both enamel and chalk. cient production of latex. POLYWET 

POLYWET ND-1 is recommended for surfactants offer cross linking sites for 
exterior paints and paints containing re- baking enamels. POLYWET based 
active pigments and biocides. latexes have less foam and excel- 
excellent stability and imparts lent shear and reactor stability. 
thixotropy (false body). POLYWET KX-3 is recom- 

POLYWET ND-2 is rec- mended with hydrophobic 
ommended for slurry ship- monomers (SBR) and POLY- 
ments and storage. It may WET KX-4 with hydrophilic 
be used in all types of latex monomers (acrylics). 

Meet the POLYWET Technical Staff, too! 
Uniroyal's Research Department has just completed a comparative 
study of leading dispersants. A copy of this study, and technical 
literature on the unique POLYWET family of dispersants and sur- 
factants, is yours for the asking. Just call: 

Bipin Doshi (Market Development)-203-723-3833 
Wilson White (Research)-203-723-3268 
Dr. Stephen Cantor (Technical Services)-203-723-3777 

Or, write to Uniroyal Chemical, E.M.I.C. Bldg., Naugatuck, CT 06770 



Because 
it's the proven or .,. 

The photoon the left indicates no flash rusting 
at the start. . .and to the right, the same panel 
after nine years of exposure is still free of rust. 

An extra benefit of Busan@ 11-M1 is that it is also 
a fungicide. For suggested formulations, check with 

your resin supplier, or Buckman Laboratories. 

Buckman Laboratories. Inc. 
B U C K M A N  L A B O R A T O R I E S  I N T E R N A T I O N A L , I N C .  -EaurA*a*lwE9.n 

1258 NORTH MclEAN BOULNARDIMEMPHIS.TENNESSEE 38108, U.SAITELEPHONE (WI) nBW30ITELEX W I C A B L E  ADDAESS BULAB 

Distributed In the U S A by 

ARCHWAY CHEMICAL6 WPRV INC BREWER CHEMICAL W R P  
ST LOUIS MO HONOLULU HI 

LUKENS CHEMICAL CO 
CAMBRIWE MA 

BENLO CHEMICALS INC 
MILWAUKEE WI 

THE CAW COMPANY 
AOCISON IL 

THE A C MUELLER CO 
CLEVEUND OH 

GEORGE C BRANOT INC 
ST PAUL MN 

CRON CMEMICALCORP 
HOUSTON TX 

VAN HORN MET2 6 CO INC 
CONSHOHOCKEN PA 

GEORGE C BRANOT Y C  
KANSAS CITY KS 

IOEALCHEMICAL6SUFTtY CO C WITHINGTONCO INC 
MEMPHIS TN PELHAMMANOR NV 
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