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The simple fact is, the 
wrong resin can destroy a lot 
more than a tank. 

It can destroy your reputa- 
tion, and everything your 
products coat. 

From bridges to dams, ships 
to trains, tractors to computers. 

That's why you should 
consider our UCAR Solution 
Viiyl Resins. 

They have an ingrement 
others don't. 

Flf ty years of proven perfor- 
mance. 

And a wide variety that not 
only stands up to time, but to 
your speafic demands as well. 

The vinyls we offer keep 
you covered with maximum 
performance in almost everv 
brotective application irnagihable. 

And we continue to intro- 
duce new resins designed to 

ernerpg coatings technologies. 
Ultimately, though, all of 

our solution vinyl resins have 
one thing in common. 

An earned reputation for 
reliability. 

Whether you use them 
straight or mix them to upgrade 
performance of other resins. 
L 

But you can discover all 
this for yourself. Just contact 
your UCAR Coatings Resins 
Sales Representative. Or write 
to Dept. GGW, L-4489, 
39 Old Rdgebury Road, 
Danbury, CT 06817 

You'll find a full line of 
UCAR Solution Vinvl Resins 
that can help our rGputation 
stand up to &ost anytlung. 

Even a tank. 

meet the needs of today's UCAR Coatings Resins 



It used to take almost half a dai to air dry an alkyd 
enamel. Now our new NeoCryl DP-200 or DP-201 
acrylic modifiers permit high-solids alkyd coatings to 
dry in minutes, and you get improved flow, leveling 
and exterior durability as well. 

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

ines, truck s, buses a nd metal f~ 

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

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

Polyvinyl Chemicals Inc. 
nember of the ICI Grol 
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HOW TO MAKE a 

ROPAQUE@ OP-62 Opaque Polymer. Maintains quality and ACRYSOLB RM-825 Rheology Modifier. Highly efficient; 
hiding while reducing costs. excellent flow and leveling, thickening efficiency and film 

build; low viscosity for easy handling. 

TRITON@ CA Surfactant. Newest wetting agent; solves color 
acceptance problems. 

ACRYSOL TT-935 Rheology Modifier. Low-cost HEC 
substitute; provides improved spatter resistance 
and film build. 

Like the perfect spice that makes a gourmet dish, Rohm and Haas additives can help you 
maintain the high quality of your paints ... and trim some fat from your costs at the same time 
The secret is in our variety. No one offers as many additives that save you so much. Each is 
designed to perform better and more economically. Just add a pinch here, a dash there ... 
and voila! 
And that goes for all your paints. In fact, the more paint you produce using Rohm and Haas 



DURMET PAINTS 
DU BUDGET. 

- ' -  -- .,'* - it. 

TAMOLO 963 Dispersant. Lowers costs; aids stability, color TAMOL 983 Dispersant. All the features of TAMOL 963 as well as 
acceptanceand hid~ng; contributes less foam and color. the added benefit of zinc oxide stability. 

SKANEm M-8 Mildewcide. Highly effective; liquid form KATHONa LX Microbicide. Emulsion storage preservative; can 
.# for easy incorporation into water or solvent-based paints. substant~ally reduce biocide costs. 

additives, the more significant the savings. And when purchased in combination with our 
RHOPLEXB acrylic vehicles, you have the potential to save even more. 
To learn more about all the ways you can make gourmet paints on a 
fast food budget, contact your Rohm and Haas technical representative. 
Or write our Marketing Services Department, Independence Mall West, !HA AS 
Philadelphia, PA 19105. 

RoHMBd P H I L A D E L P H l A .  P A  19105 

I 
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SPC: The Better Mouse Trap 

In the beginning there was Quality Control. And the Production Manager looked upon 
it and it was good. 

Sure it was good! Manufacture the product as best you can, adhering to tolerances and 
specifications as closely as possible, and let the QC people at the end-of-the-line catch the 
imperfections before they are shipped to your customers. If too many batches were 
"irregular", well, then you make your adjustments and hope you didn't lose too much 
profit in wasted batches. 

But, wouldn't it be great if someone could come up with a system to do it righr thejrst 
time-a better mouse trap so to speak? 

Something called "Statistical Process Control" may just fit that bill. By statistically 
identifying machine and product variables SPC can be used to reduce variation in products 
and minimize waste. And SPC works best when used in batch processing like the paint 
industry. 

To bring the coatings industry up to date on this important topic, the Federation, 
through its Professional Development Committee, is sponsoring a series of seminars 
around the country in March. The two-day seminar will cover all the items needed to gain 
a good grasp of SPC and how it can work for you. 

The seminars will be presented in Chicago, March 2-3; Atlanta, March 9-10; Philadel- 
phia, March 16-17; and Los Angeles, March 30-31. For more information about SPC, 
turn to page 11 of this issue, or contact Federation headquarters. 

Robert F. Ziegler, 
Editor 

Vol. 59, No. 745, February 1987 



OVEN VS SHELF STABILITY OF LATEX PAINTS- 
Chicago Society 

Journal of Coatings Technology, 59, No. 745, 23 (Feb. 1987) 

One of the most important features of a coating is how well 
it stands up to extended storage. This property is particu- 
larly crucial in the trade sales area, where a paint may be 
stored for months or even years before being applied. 

One of the most common of accelerated aging tests 
developed to predict a coating's reaction to long-term stor- 
age is the heat aging or "oven stability" test. 

The oven stability test assumes that short-term changes 
of a paint's properties when stored at an elevated tempera- 
ture (from 120" to 160°F) will accurately predict the long- 
term changes of a room temperature sample. While most 
experienced formulators feel this assumption is warranted, 
a literature search showed little actual documentation of 
hard data in confirmation. Also, test conditions such as 
storage temperature, length of test, and time intervals be- 
tween data points vary widely from company to company. 
For these reasons, the Chicago Society Technical Commit- 
tee undertook a study of this test, in an attempt to come up 
with a standard, usable methodology. 

PHOTOACOUSTIC FOURIER TRANSFORM INFRARED 
SPECTROSCOPY: A NEW METHOD FOR CHARACTER- 
IZATION OF COATINGS-M.W. Urban 

Journal of Coatings Technology, 59, No. 745, 29 (Feb. 1987) 

A new spectroscopic tool, photoacoustic Fourier transform 
infrared spectroscopy, can be used to characterize coat- 
ings and interfaces. It is a novel technique that allows 
characterization of surfaces at various depths and provides 
information on the molecular level. Because of its non- 
destructive nature, it can be used as a method for early 
detection of weathering processes, for measurement of the 
kinetics of UV curing, and for the determination of sub- 
strate-coating interactions. Major advantages and applica- 
tions of this technique are described. 

FRACTAL-BASED DESCRIPTION OF THE ROUGH- 
NESS OF BLASTED STEEL PANELS-J.W. Martin and 
D.P. Bentz 

Journal of Coatings Technology, 59, No. 745, 35 (Feb. 1987) 

Shot-, grit-, and sand-blasted Keane-Tator comparator 
leaves were thermographically imaged and their fractal 
dimension computed. It was found that imaging a heated 

roughened surface with a thermographic camera provides 
a good delineation of the peak-to-valley heights of the 
structures on the surface and that, in general, the computed 
fractal dimension increased with an increase in profile depth 
and an increase in the concentration of the crater-like struc- 
tures. It was alsoshown that fractalsadequately describe an 
abraded surface in that the computed fractal dimension can 
be used as input into a simulation model from which most of 
the perceptually relevant shape structures on the originally 
imaged surface can be reconstructed. 

BEHAVIOR OF PIGMENTS IN UNDERWATER ANTI- 
CORROSIVE PAINTS WITH CATHODIC PROTECTION- 
Y.P.S. Nirvan, D. Kumar, and J.H. Jagannath 

Journal of Coatings Technology, 59, No. 745, 43 (Feb. 1987) 

Protective coatings are used mostly in conjunction with 
cathodic protection for the preservation of ship hulls 
against corrosion. The coating plays a significant role in 
deciding the cost of protection. This paper describes work 
related to the behavior of pigments in coatings under ca- 
thodic protection. Formulations prepared using individual 
pigments in a chlorinated rubber resin were examined. 

Aluminum, zinc chromate, and zinc phosphate-based 
coatings required low current densities for maintaining a 
potential of -850 mV(SCE). Adhesion of these coatings to 
the steel was good and did not exhibit any blistering during 
the test period. The aluminum pigment, along with extend- 
er pigment, demonstrated unsatisfactory behavior. Red 
lead, barium chromate, and basic lead silico chromate did 
not behave satisfactorily and required higher protective 
current densities. 

COATINGS PROGRESS IN THE MID 1980's-R.B. 
Seymour 

Journal of Coatings Technology, 59, No. 745,49 (Feb. 1987) 

The large number of articles on coatings progress pub- 
lished during the past two years is indicative of improve- 
ments in technology in this field. Paint history, which dates 
back to the Cro-Magnum period, is over 20,000 years old, 
but most of the advances in coatings technology have been 
made during the last half century. The efforts toward reduc- 
ing VOC emissions in this $9 billion industry have been 
catalyzed by environmental regulations which started with 
Rule 66 in 1965. These efforts have resulted in the devel- 
opment of superior water-borne and higher solids coatings, 
new pigments, new curing techniques, new characteriza- 
tion tools, and many new applications. 

Journal of Coatings Technology 



to look like paint, but it p d e d  
!r and c 

New, high-solids SAC]@ corro- 
sion inhibitor concentrates are based 
onaunique technology that gives you 
all theadvantages of paint, plus a 
whole lot more. 

Just like paint they can be easily 
pigmented, sprayed on, or applied 
with a brush or roller. But that's 
where the similarities end. 

Far superior to paint. 
These SACl formulations can be 

applied in almost any kind of weather 
and will dry to hard, abrasion- 
resistant films in several hours; yet 
maintain enough flexibility to with- 

stand chipping and cracking along 
with resistance to many solvents. 

If the surface is ever scratched, 
you'll really appreciate the way the 
dry film resists undercutting, thereby 
minimizing the exposed area. 

High-solids SAC1 concentrates 
range from 70 to 95 percent solids. 
This means low solvent emissions- 
an important benefit today. 

Minimal surface preparation. 
Unlike paint, SACl coatings can 

be applied after only minimal surface 
preparation. In many cases, wire 
brushing is sufficient. This means big 

savings in time and money. 
You can formulate coatings that 

are ideal for a wide range of applica- 
tions: from automobiles, to storage 
tanks, to offshore drilling platforms. 
In fact, whatever you've been paint- 
ing (probably over and over again) is 
a good candidate for these new SACl 
concentrates. 

Sonneborn Division. 
For more details, write to: 

Sonneborn Division, Witco Corpo- 
ration, 520 Madison Avenue, New 
York, NY 10022-4236. Or call 
212-605-3903. 



Program Theme Announced and Papers Invited 
For 1987 FSCT Annual Meeting in Dallas 

junc 
the 
Oct 
'I 

The 1987 Annual Meeting of the Feder- (Vice-Chairman), General Paint & Chemi- Olympia, WA; John J .  Oates, Troy Chemi- 
ation of Societies for Coatings Technology cal Co., Cary, IL; John C. Ballard, Kurfees cal Corp.. Newark, NJ; A Gordon Rook. 
will feature the theme, "People and Tech- Coatings, Inc., Louisville, KY: Gordon P. Nuodex, Inc., Pleasanton. CA; and Clif- 
nology: The Cornerstones of Progress," it Bierwagen, Consultant, Homewood, IL; ford Schoff, PPG Industries. Inc.. Allison 
was announced by Program Chairman Wil- Gretchen McKay, Milton Hill Associates, Park, PA. 
liam A. Wentworth, of Jones-Blair Co. 

The Annual Meeting will be held in con- 
:tion with the Paint Industries' Show at - 
Dallas Convention Center. Dallas. TX. . . 
ober 5-7. 
'he theme focuses on the coatings in- 

dustry's most valuable resource - people. 
They provide the creativity and innovation 
necessary to meet today's challenges. Pro- 
gramming will cover timely issues, includ- 
ing the training of these vital people, as 
tell as technological developments in such 
reas as coating plastics, manufacturing, 
nd corrosion control. Consideration will 
le given to papers addressing related to- 

pics 
P 

sen1 
vari 
niit ..... 
to 
Co. 

L 
M a ,  

'respective speakers are invited to pre- 
t original papers on the theme and its 
ous aspects, and are requested to sub- 
abstracts (150 to 200 words) for review 
William A. Wentworth, Jones-Blair 
, P.O. Box 35286, Dallas, TX 75235. 
)eadline for receipt of abstracts i s  
rch I .  
issisting Chairman Wentworth in the 
gram development is a Steering Com- 
tee composed of: Richard M. Hille 

Special Discount Fares 
Available from Delta 
To Annual Meeting 

Special arrangements have been 
made with Delta Airlines to offer 
discounted fares within the U.S. to1 
from Dallas, TX, for the October 
5-7 Annual Meeting and Paint In- 
dustries' Show. at the Dallas Con- 
vention Center. These special fares 
are available only when you call the 
unlisted toll-free number 1-800-241- 
6760. Be sure to ask for the lowest 
fare available. You must give the 
FSCT Convention number, which is: 

U0235 

65th Annual Meeting & 5Lnd Paint Industries' Sho 
Dallas Convention Center Dallas, 'txas 

Monday, fiesday & Wednesday Oct. 5,6, 7 ,  198' 

Deadline Nears for Entering 
1987 Roon Awards Competition 

Prospective entrants in the 1987 Roon 
Awards competition are reminded that they 
must advise of their intent to compete by 
March I .  

Winners in the competition for the best 
technical papers presented at the 1987 Fed- 
eration Annual Meeting (to be held Octo- 
ber 5-7 at the Convention Center, Dallas, 
TX), will share a total of $4,000 in cash 
prizes. 

Sponsored by the Federation's Coatings 
Industry Education Fund (formerly the 
Paint Research Institute), the Awards were 
established in 1957 by the late Leo Roon. 
founder of Nuodex Products Co. They are 
supported by funds provided through the 
Roon Foundation, and are presented to the 
winning authors at the Federation Annual 
Meeting each year. 

Papers to be considered for the compcti- 
tion are those by individuals associated 
with the organic coatings industry, includ- 
ing raw material suppliers and educators, 
which must: ( I )  Describe original work not 
previously published or presentcd; (2) Be 
directly related to the protective coatings 
industry; (3) Be of such a caliber that thcy 
reflect a step forward in real scientific con- 
tribution to the coatings industry; and (4) 
Be accompanied by clearance for puhlica- 
tion. 

Those wishing to enter the competition 
should send a letter of intent, along with 
the title of their proposed paper and a bricf 
abstract by the March I dcadline to the 
Chairman of the Roon Awards Committee. 
Gary Gardner. Tnemec Co., P.O. Box 
1749, Kansas City. MO 64141. Deadline 
for receipt of manuscript entries is May 15. 

gs Technolo 



Statistical Process Control Application 
Is Topic of FSCT Regional Seminars in March A 

The application of Statistical Process 
Control (SPC) to coatings manufacture will 
be explored in a series of regional seminars 
sponsored by the Federation. 

To be held during March 1987 under the 
auspices of the Federation's Professional 
Development Committee, the seminars arc 
designed to introduce SPC methods to pcr- 
sonncl working in coatings manufacturing 
and related areas (e.g., chemicals. pig- 
ments) which emolov a batch orocess. 

statistics to production samples to reduce 
variation and minimize waste, and will 
cover the mathematics of variability, sys- 
tem and special causes, the normal distri- 
bution, histograms, control charts and how 
to determine and use statistical control lim- 
its, and quality control sampling to make 
machine and process adjustments. 

The seminar format will be prnctical, Introduction to Attribute Charts 

rather than theoretical, and will offer a Automotive Industry's SPC Mand 
"hands-on" understandine to insure moo- Its Suooliers 

ate to 
. . . . 

 he seminars will'be held in the follow- er implementation. seminar attendees will 
ing areas: Chicago (O'Hare Marriott). participate in summarizing sample data. Establishing Your SPC Program (Identi- 

March 2-3; Atlanta (Radisson Hotel), plotting charts, determining process capa- fying Critical Variables to Be Charted, 

March 9-10; Philadelphia (Airport Mar- bility, and interpreting results in terms of 'Our Data Gathering 

riott). March 16-17; and Los Angelcs (Tor- the process or machine changes warranted. ~ ~ ~ ~ ~ ~ _ R - e " , P , " , " ~ b P ~ ~ ! ~  for Imple- 
rance Marriott), March 30-31. and will be eiven a work manual which lllC1lL'llg IUU1 JrLJY'LC'llJ 

The SPC philosophy redirects the re- 
sponsibility for quality onto production. 
with the focus on preventing defects rrom 
occurring, and emphasizes an understand- 
ing of product and machine variability, so 
that variations may be reduced, thus rcsult- 
ing inconsistent product quality from batch 
to batch. 

Seminar instructor, Dr. Peter J .  Hunt, 
President of Productivity Management 
Consultants, is an expert in the understand- 
ing and application of SPC. Dr. Hunt is an 
Adjunct Professor of Management, Col- 
ley of Business, University of South Flor- 
ida. and author of Stcrtisticv,fi~r Morlogers: 

describes  the‘^^^ concepts and formulas 
discussed and contains all necessary work- 
sheets. 

The program will include the following 
topics: 

Measuring the Cost of Quality 

What is Statistical Process Control'? 

Benefits to Be Obtained from SPC 

Construction of Control Charts 

Interpreting Control Charts 

Standard Deviation and Other Measures 
of Variability 

Registration fee is $150 for FSCT mem- 
bers; $225 for non-members. The fee 
includes two continental breakfasts. two 
luncheons, coffee breaks, workbook, 
worksheets, and reference materials. 

For complete information on the pro- 
gram, registration, and housing, contact 
the Federation office at (2 15) 545- 1506. 

SPC Rcgistr ation and k 
. . . . .  

t oms  are conta~ned In thv 
e page 12 

lousing 1 
A Texr for Dc,cision Mnkers, which is cur- . ~ ~ ~ ~ i ~ ~ ~ i ~ ~  of production processes, 
rently used by universities at both the ~~~h ln and out of control 
undergraduate and M.B.A. levels, as well 
as by private industry. Comparison of Production Process with 

Dr. Hunt will emphasize Dr. W. Ed- Specifications FSCT Publishes Guidt 
wards Demming's concepts, which apply Process Capability Analyses TO 1987 Coatings COU 

. 
SPC Regional Presentations 

March 1987 

Chicago Philadelphia 
March 2-3 March 16-1 7 

Atlanta Los Angeles 
March 9-10 March 30-31 

- 
qo. 745, Feb 

Publication of the 1987 edition of 
"Guide to Coatings Courses. Symposia, 
and Seminars" has been announced by the 
Federation. 

Based on information supplied by FSCT 
Constituent Societies, educators, and var- 
ious industry sources, the "Guide" lists a 
comprehensive variety of coatings educa- 
tional offerings in the U.S. and Canada, 
grouped by geographic region. 

The listings are updated annually to re- 
flect current information. 

Copies of the "Guide" (8'/2 x I I in.) are 
available at a price of $5.00 each (postage 
paid). 

To order, contact Federation of Societies 
for Coatings Technology, 1315 Walnut 
Street, Suite 832, Philadelphia, PA 19107 
(2151545-1506). 





SPPllvG WEEK '87 

Advance Reaistration .- 
! and "OW Reserva?ion Forms 

Sponsored by 
Federation of Societies for Coatings Technology 

and 
Pacific Northwest Society for Coatings Technology 

April 29-May 2 
The Westin Hotel Seattle, Washington 

Featuring 
FSCT Seminar on 

"Coatings for Mjood Substrates" 
May 1-2 

Spring Week Schedule 
Wed., April 29 - FSCT Society Officers Meeting 
Thur., April 30 - PNW Golf 

FSCT Board of Directors Meeting 
PNW Evening Social 

Fri., May 1 - FSCT Spring Seminar 
Sat., May 2 - Seminar until 12:30 pm 

PNW Sports Competition 
Closing Dinner Dance 

United Airlines has been selected as official carrier for Spring Week '87. Discounts will 
range from 40%-7O0/0 off normal round-trip coach fares. To make reservations, 

phone 1-800-521 -4041, and refer to the Federation's account number-7013-D. 
Be sure to request the lowest fare available. 

o. 745, Febr uary 1987 



FEDERATION MEMBERS ONLY-ADVANCE REGISTRATION 
for 

SPRING WEEK ACTIVITIES 
and 

SEMINAR ON COATINGS FOR WOOD SUBSTRATES 

Sponsored by FSCT and PNWSCT 

Thursday, Friday, Saturday, April 30-May 2,1987 
Westin Hotel, Seattle, Washington 

Please complete all applicable sections of this form. Mail with check in the correct amount to FSCT at address 
below. All checks must be payable in U.S. Funds. 

Fed. Socs. Coatings Tech. 
131 5 Walnut St. 
Philadelphia, PA 19107 

No advance registrations will be accepted after April 10. After that date, the Seminar registration fee (including 
Saturday Dinner-Dance) will be $1 35.00. Other fees remain the same. 
Membership status is subject to verification by the FSCT Staff. This form and check will be returned to anyone not 
currently enrolled as a member of the Federation of Societies for Coatings Technology. 

MEMBER REGISTRATION 

Name Nickname for Badge 
Business Affiliation Phone 
Address 
City Statelprovince 
Mailing Zone Country 
Name of Federation Society In Which You Are A Member 

SPOUSE REGISTRATION 

Name Nickname for Badge 
City State/ Province Country 

HOUSING AT WESTlN HOTEL 
The confirmation of your reservation will come to you directly from the Westin, located at 1900 Fifth Ave., Seattle, 
WA 981 11. Phone: 206-624-7400. All reservations will be held until 6:00 p.m. None can be guaranteed after April 6, 
1987. 
Rates: Single or Double ($82.00) Suites: Deluxe P & 1 BR ($350.00) 
Check Accommodation Desired: - Single - Double - Suite 
DateIDay of Arrival DayIDate of Departure 

Note: All room rates are subject to a state sales tax of 7.9% and city room tax of 5.0%. 

SCHEDULE OF FEES FOR FEDERATION MEMBERS ONLY 
Check Fee Write-In 
Events Per Amount 
Desired Events Person Below 

Member 
Seminar on "Coatings for Wood Substrates" $110 
Friday and Saturday, May 1-2 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 
Golf, Thursday, April 30 (includes lunch) $ 30 

Spouse 
Spouses Activities $ 50 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 

(Enclose Check in This Amount) TOTAL FEES 
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COATINGS FOR WOOD SUBSTRATES 

PROGRAM 
"REDWOOD- PROPERTIES, USES, PAINTING AND STAINING 
RECOMMENDATIONS" 
Keith Kersell, Technical Services Manager, 
The Pacific Lumber Co., San Francisco, CA 

"STAINS FOR WOOD SIDING" 
Dr. Dale Williamson, Technical Director, 
Olympic Home Care Products Co., Seattle, WA 

"COATINGS RESEARCH AT THE FOREST PRODUCTS LABORATORY 
Dr. William C. Feist, Project Leader-Wood Surface Chemistry, 
U.S. Dept. of Agriculture, 
Forest Products Laboratory, Madison, WI 

"HARDBOARD SIDING-COMPOSITION AND PROPERTIES. 
PAINTING RECOMMENDATIONS" 
Theodore J. Rieth, Manager, Finishing Tech. Service 
Masonite Corp., Towanda, PA 

"PLYWOOD-PROPERTIES, USES, AND RECOMMENDED PAINTING 
PROCEDURES" 
Richard Carlson, Associate Scientist, 
Research and Development Dept., 
American Plywood Assn., Tacoma, WA 

"PAINTING HARDBOARD SIDING" 
Stan Vout, Technical Manager for Forest Products Coatings, 
Valspar Corp., Minneapolis, MN 

"TODAY'S COATING SYSTEMS FOR THE WOOD FURNITURE INDUSTRY" 
Robert S. Bailey, Vice-President and General Manager, 
Lilly Industrial Coatings, Inc., Indianapolis, IN 

"INVESTIGATION OF LATEX STAIN BLOCKING PRIMERS ON WOOD 
SUBSTRATES" 
Fred Marschall, Vice-President of Manufacturing and Research, 
DPI Quality Paints, Inc., Clearwater, FL 

(Presented on behalf of the Southern Society for Coatings Technology) 

"THE MILDEW PROBLEM ON PAINTED WOOD SURFACES" 
Michael C. McLaurin, Industry Specialist for Coatings, 
Buckman Laboratories, Inc., Memphis, TN 

"PRESERVATIVE TREATMENTS FOR WOOD AND COATING TECHNIQUES" 
Dr. Alan S. Ross, Manager of Product Development- 
Protection Products, 
Koppers Co., Inc., Monroeville, PA 

"THE RESPONSIBILITY OF THE ARCHITECT" 
John Greiner, AIA, 
Bellevue, WA 

"HOW THE HOME BUILDER CAN HELP TO AVOID PAINT PROBLEMS" 
Don Bender, 
Bender and Chaffey Co., Seattle, WA 

Several Open Forum Sessions will also be featured so that attendees will have an 
opportunity to question the speakers. 

SEMINAR SCHEDULE 
Friday. . .8:45-3:45 Saturday. . .8:45- 12:30 

The registration fee includes continental breakfast and lunch on Friday; continental 
breakfast on Saturday; and copies of the papers. 

NO. 143, rebruary 1987 



NOM-ISEMRERS ONLY-ADVANCE REGlSBRATlOh' 

SPRING WEEK ACTIVITIES 
and 

SEMINAR ON COATINGS FOR WOOD SUBSTRATES 

Sponsored by FSCT and PNWSCT 

Thursday, Friday, Saturday, April 30-May 2,1987 
Westin Hotel, Seattle, Washington 

lease complete all applicable sections of this form. Mail with check in the correct amount to FSCT at address 
elow. All checks must be payable in U.S. Funds. 

Fed. Socs. Coatings Tech. 
1315 Walnut St. 
Philadelphia, PA 19107 

Wo advance registrations will be accepted after April 10. After that date, the Seminar registration fee will be 
150.00. Other fees remain the same. 

NON-MEMBER REGISTRATION 

Name Nickname for Badge 
Business Affiliation Phone 
Address 
City StateIProvince 
Mailing Zone Country 

SPOUSE REGISTRATION 

lame Nickname for Badge 
ity State1 Province Country 

198 
Rat 
Cht 
r\_l 

HOUSING AT WESTlN HOTEL 
I he confirmation of your reservation will come to you directly from the Westin, located at 1900 Fifth Ave., Seattle, 
WA 981 11. Phone: 206-624-7400. All reservations will be held until 6:00 p.m. None can be guaranteed after April 6, 

7. 
es: Single or Double ($82.00) Suites: Deluxe P & 1 BR ($350.00) 
?ck Accommodation Desired: - Single - Double - Suite 
eIDay of Arrival DayIDate of Departure 

Note: All room rates are subject to a state sales tax of 7.9% and city room tax of 5.0%. 

SCHEDULE OF FEES FOR NON-MEMBERS ONLY 
Check Fee Write-In 
Events Per Amount 
Desired Events Person Below 

Non-Member 
Seminar on "Coatings for Wood Substrates" $1 25 
Friday and Saturday, May 1-2 
Dinner-Dance, Saturday, May 2 $ 40 
Dinner-Social, Thursday, April 30 $ 25 
Golf, Thursday, April 30 (includes lunch) $ 30 

Spouse 
Spouses Activities $ 50 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 

(Enclose Check in This Amount) TOTAL FEES - - - - 
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WHITE ANTI-CORROSIVE PIGMENT 

The first primer pigment combining Excellent performance on 
the orice of ordinaw zinc ohosohate untreated aluminum. cold rolled and . - 
and the high performance of 
chromate pigments. 

galvanized steel for cars, trucks, 
buses, and heavy equipment. 

HEUBACH INC. 
HEUBACH AVENUE 

NEWARK, NEW JERSEY 071 1 4  

- - 

FOR SAMPLES, TECHNICAL DATA, AND A 24 x 28" POSTER, PLEASE CALL: 
1-800-HEUBACH 



Government and lndustw 

Detroit PCA Receives '86 Clark Award 
For Outstanding Community Service 

The Detroit Paint and Coatings Associ- PCA also received a Distinguished Ser- 
ation is the recipient of the Allen W. vice Award from the Keep Michigan 
Clark Award for 1986. The award is pre- Beautiful organization and a nomination 
sented annually by the National Paint & for the Michigan State Public Service 
Coatings Association to a local associ- Award. 
ation for outstanding community service With the second project, the Detroit 
through the NPCA's "Picture It Painted" PCA solicited the assistance of the 
program. American Society of Interior Designers, 

The Detroit Association was recog- who provided a comprehensive design 
nized for participating in the Battle scheme aimed at enlivening the YMCA. 
Creek, MI, "Paint Blitz" and for pledg- The association has already finished 
ing its support to the renewal of a YMCA painting one floor of the facility and plans 
facility in western Detroit. to complete the entire project by the end 

In its first endeavor, the Detroit PCA of the year. 
joined forces with the cleanup group The Detroit PCA was selected from ap- 
Keep America Beautiful to launch a city- proximately 30 entries, a record-breaking 
wide one-day painting spree that brought high, entered in the Clark competition. 
a new coat of paint and minor repairs to The projects were judged by a panel of 
25 homes of the elderly and disabled. trade-press editors on the basis of five 

The project received praise when criteria: showcasing of industry products, 
President Reagan sent a letter of com- contribution to the community, project 
mendation to the project team, applaud- publicity and exposure, association ini- 
ing its spirit of volunteerism. The Detroit . tiative, and community support. 

Members of Detroit Paint and Coatings Association are congratulated by NPCA Vice 
President J. Robert Pickering on receiving the 1986 Allen W. Clark award for outstand- 
ing community service. Pictured from left are DPCA PIP Chairman Robert Cralgle, Mr. 
Pickering, DPCA Immediate Past President Carl Patterson, DPCA President Fred 

Boehle, and DPCA Executive Secretary David Sample 

Goodyear Expansion Project Continues 
The latest phase of a $7 million expan- with an investment of $2.6 million. This 

sion and modernization project at Good- phase of the expansion project includes 
year Tire and Rubber Co.'s Wingtack hy- an expenditure of $4.2 million. 
drocarbon resin facility in Beaumont, Goodyear has manufactured Wingtack 
TX, has begun. resins for more than 20 years. They are 

When the Wingtack modernization used primarily in the adhesives industry 
program is completed during the third and as processing aids for the manufac- 
quarter of this year, production capacity ture of various rubber products and coat- 
will be expanded by nearly 24%. The ing applications. 
modernization program started in 1985 

NPCA Launches 
New Paint Contest 

The NPCA is working with the Nation- 
al Association of Home Builders to spon- 
sor its newest promotional contest, the 
Prism Award. The competition was cre- 
ated to recognize the artful use of paint 
by builders and to showcase winning 
works to the construction industry and 
consumers. 

The contest, part of the NPCA's "Pic- 
ture It Painted" public relations cam- 
paign, is open to both residential and 
commercial projects. Entries will be 
judged by a panel of representatives from 
building and paint trade publications on 
the basis of: creative use of color, use of 
special techniques, and degree to which 
paint adds to sales appeal. 

The awards are scheduled for presenta- 
tion during the NAHB mid-year con- 
vention in Washington, DC, in May. A 
Steuben crystal prism will be awarded to 
the winners as a symbol of their colorful 
craftsmanship. 

In addition, a paint workshop on the 
importance of color in marketing home 
and commercial constructions is planned 
for the NAHB meeting. 

RPM Acquires William Zinsser 
and American Emulsions Cos. 

RPM, Inc., Medina, OH, announced it 
has entered into an agreement to acquire 
all the common stock of William Zinsser 
& Co., Inc., Somerset, NJ. 

William Zinsser & Co. is a producer of 
specialty coatings for the professional 
and do-it-yourself markets. Sold under 
the Zinsser brand name are primer- 
sealers, shellac finishes, and wallcover- 
ing specialties. The company will contin- 
ue to operate under the leadership of 
Chairman Gardner R. Cunningham and 
President Robert Senior. 

In addition, RPM has acquired all the 
common stock of the American Emulsion 
Co., Inc., Dalton, GA. American Emul- 
sions is a producer of specialty coatings 
and chemicals for the textile, carpet, and 
paper industries. They market their prod- 
ucts throughout the Southwestern United 
States. 

RPM is a diversified manufacturer of 
products for the waterproofing, corrosion 
control, and general maintenance mar- 
kets. They also produce materials for the 
do-it-yourself homeowner market. 
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AT THE RATE THEYRE GOING, 
MOST SUPPLIERS MAY NEVER 

SOLVE YOUR SPECIAL 
EPOXYCURING PROBLEMS. 

A lot of commodityoriented epoxy curing agent suppliers claim they're moving toward specialty 
applications. But will they ever get there? 

Sylvachem already is. Our business is specialty applications. Putting us in the unique position to respond 
quickly and assuredly to your every product and marketing need. 

Our technology for epoxy curing agents was licensed from Schering AG, West Germany, the market 
leader in Europe. Here, our chemists have developed a nw, expanded, specialty product line. And our technically 
hained sales force works directly with you to help solve your application problems. 

Wth Sylvachem's network of distribution locations, you can be sure your epoxy curing agent is delivered 
on time, all the time. 

Talk to us about any epoxy curing problem you have. We're ready to listen. Call our Market Manager 
for Curing Agents and Specialty Additives: 904-764-171 

PEOPLE WITH THE RIGHT CHEMISTRY. 

a CORPORATION 
Subs~d~ary of Ar~zona Chemlcal Company 
200 South Sudduth Place 
Panama C~ty, Florlda 32404 
(904) 785-6700 



Study Shows Powder and Special Coatings Growth by 1990 
United States shipments of coatings primary and secondary sources, and rcl- 

will grow 2.2% per year and reach I. I evant economic indicators. Hc forccaats 
billion gallons by 1990, according to the that technological advances in portable 
industry study. "Coatings." by The application systems, faster curing pro- 
Freedonia Group Inc., Cleveland, OH. cesses, and improvements in low-cure 
Freedonia is an organization specializing powders will account for much of the 
in business analysis, proprietary data- expected growth in powdcr coatings. 
bases, and consulting services. EPA restrictions will favor powder ap- 

The study predicts that the industry plication methods and formulations. and 
will gain 7% annually in value of ship- cost-performance characteristics and 
ments to over $13 billion. Product im- high-quality appearance of powdcr coi~t- 
provements (upgrading) will be rcsponsi- ings will also create increased use. 
ble for much of the valuc gain. According to "Coatings," special pur- 

Powder coatings in the product coat- pose coatings will be the fastcst growing 
ings OEM segment will enjoy a 12% an- 
nual volume increase, while special pur- 
pose coatings will show a larger increase 

industry segmcnt bccauae of increases in 
specialized applications requiring high 
performance. 

In conclusion. thc study states that in- 
creased merger activity will take place 
because of higher ci~pital costs, increased 
customer sophistication, growing govcrn- 
men1 regulation, changing channels of 
distribution. and development of global 
paint markets. 

For a copy of the 92-page report. con- 
tact The Freedonia Group. Inc.. 2940 
Noble Rd.. Suite 200, Cleveland. OH 
44121. 

in shipments than the industr;overall. Battelle Proposes Study on Treatment 
Architectural coatings will continue to And Disposal of Metal-Finishing Wastes 

hold the largest market share. but will 
experience the slowest growth based 
upon market saturation, increased prod- 
uct longevity, and continuing pressures 
from alternative materials. 

Study Project Director William P. 
Weizer based his analyses and conclu- 
sions on interviews with coatings indus- 
try personnel, business databases, other 

Norcoro Purchased 
By Del Paint 

Del Paint Manufacturing, Oklahoma 
City, OK, has purchased the formula and 
the rights to manufacture Norcoro heavy 
duty maintenance coatings from Rcich- 
hold Chemical. Also acquired in the 
transaction were the trade name, EPA li- 
censes, and a customer list. 

Norcoro special coatings, with 30 
years of marketing and formulation distri- 
bution in the eastern and midwestern 
U.S., are engineer, EPA, and American 
Waterworks Association approved. They 
are used for portable water containers. 
sewage treatment, and water storage 
tanks 

Del Paint, a manufacturer and distribu- 
tor of industrial and architectural coatings 
for 23 years, plans to produce the new 
coating formula in its Oklahoma City 
plant. 

An 18-month program that addresses 
existing problems with the treatment and 
disposal of metal-finishing wastcs is being 
proposed by Battclle's Columbus Div.. 
Columbus. OH. 

The program will examine the advan- 
tages of combining two proven technol- 
ogies-selective precipitation and selective 
flocculation-in waste managcmcnt. 

Selected constituent\ would be precipi- 
tated from the used baths and effluents in 
the proposed Battelle method. Precipitated 
solids would be separatetl into dil'fcrent 
components using selcctivc flocculation 
technology. 

During the program, researchers will ex- 
amine the effectiveness of selective prc- 
cipitation and selective flocculation of 
synthetic mixtures representing wastcs 
containing metals such as nickel, copper. 
chromium, and zinc. 

They will then apply these findings to 
samples of wastewater obtained from ct)n- 
mercially operating metal-finishing plants. 

Finally. Battcllc will analyze the coni- 
~nercial feas~bility of each treatment and 
disposal process consiilcrcd. 

For morc information, contact Dr. 
Sonthani~ V.  Krishnan. Battcllc. 505 King 
Avc.. Columbus. OH 43201.2693. 

Degussa Opens 
Allendale Facility 

The Applied Research and Technical 
Service Dept. of Degussa Corp.. Teter- 
boro. NJ, oflicially opened Octobcr 30. 
1980. Opcrations at the 21.000 sq ft Al- 
Icndale, NJ,  location startcd ovcr a year 
ago. 

Analyses. customer formulations and 
product tcsting, quality control, new 
product applications, technical support. 
and safety advice for the products of the 
Chemical\ and Pigmcnts D i n .  arc per- 
formed at the Allcnd;llc facility. 

Celanese Corp. Purchased by American Hoechst 

American Hoechst Corp.. Somcrville, versilied producer of chemicals, pharma- 
NJ ,  and Celanese Corp.. New York, ceuticals, plastics, libers, and graphic arts 
jointly announced the signing of a merger products. I t  has 8.000 U.S, cmployccs. 
agreement for Amcrican Hoechst to ac- 
quire Celanese. The boards of both com- 
panies unanimously approved the acqui- 
sition for a total valuc of $2.848 billion. Valspar to Acquire 

~ ~ i ~ h h ~ l d  chemicals introduces The announcement was made by Dieter Enterprise Paints 
Zur Loyc, HOcch\t Valspar Corp.. Mlnneiipolis. MN. and 

New Business Unit 
Gorp,. and John D, Macomber. Insilco Corp.. have entered into an hgree- 

ment in principle under which Valspdr 
The Chemical Coatings Division of man' Celanese Gorp' 

will acquire Insilco's Enterprise Pam 
Reichhold Chemicals.  Inc . ,  White celanese is  a of C o s  1I)v. ln\ilico is a manufacturer of 
Plains, NY, has formed a new business chemicals, fibcrs. and matcri. productsl'or high technology industries 
unit. General Coatings Products. The ere- l-hey 18,500 people i n  and sppeialty consumer markcts. 
ation of the new business unit is designed 1985, 16.000 of whom i n  the The Entcrprisc Paint Co\. Div.'s con- 
to allow Reichhold to implement new United States, sulncr ct~atings include Magicolor. Enter- 
marketing s t ra tegy.  Cl i f ford  Q .  prise, BPS, and Mary Cartcr. The divi- 
Schneider will serve as Vice-President American Hoechst Corp., a wholly- sion has two plants in the Chicago. IL 
and General Manager of the unit. owned subsidiary of Hoechst AG. is a di- area and a plant in Tampa. FL. 
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Without Modaf lowyou never know 

Let Modaflow" flow aid remove 
quality control problems from 
your coating operation. 
Defoaming. Modaflow breaks 
up the bubbles that cause 
troublesome foam and frothing 
during filling operations. And 
less entrapped air means a 
superior coating surface. 
Smoothing. Modaflow gives 
you outstanding flow-out for a 
surface that's virtually free of 

craters, pinholes, fisheyes and 
other imperfections. 
Bonding. Outstanding substrate 
bonding requires outstanding 
wet-out. Modaflow delivers. 

Available in two liquid forms 
and in powder. And Modaflow is 
regulated by the FDA for use in 
many food contact applications. 

For more information, a 
free product sample and a list 
of distributors, write to Deborah 

Mitchell, Dept. GSWF, Monsanto 
Company, 800 N. Lindbergh 
Blvd., St. Louis, MO 63167, or 
call 1-800-325-4330. 

Remove a lot of worry. 
Add a little Modaflow. 

Monsanto 
c MonsantoCompany 1987 
OTrademark of Monsanto Company MCCMF 7 100 



High cost is the one thing TiO, can't hide. 
Engelhard's kaolin extender 
pigments save you money by 
replacing expensive TiO, - 
while maintaining high hiding 
performance. 

With the high price and short sup- 
ply of TiO,, extender pigments that 
maintain opacity or hiding proper- 
ties at lower TiO, levels are more 
important than ever. 

Kaolin pigments are the most 
cost-effective TiO, extenders and 
Engelhard offers the broadest and 
most innovative line of specialty 
kaolin extender pigments. 

In fact, Engelhard extender pig- 
ments replace TiO, up to 15O/o in 
high quality paints and even more 
in lower cost paint lines. 

Engelhard offers two major 
extender pigment product lines: 
ASPm hydrous or delaminated alu- 
minum silicates and SATINTONE@) 
calcined aluminum silicates. Within 
each line there are grades available 
to meet your individual formulating 
needs. 
And Engelhard continues to 
develop new grades to help build 
even more value into products, 
while lowering your total cost. Like 
ASPm-NC2 and SATINTONEm 
PLUS. These new specialty extend- 
ers offer high opacity and ultra- 
high brightness for clean tints, 
whiter whites and low sheen for 
pleasing flats. 
To complement these product lines, 
Engelhard also offers the most 

comprehensive technical service 
support and largest R&D facility in 
the kaolin-based products industry. 
And our expansive distributor net- 
work makes our products available 
to paint manufacturers around 
the world. 

For more information on Engelhard 
kaolin extender pigments, contact 
Engelhard's Technical Service 
Department at 1-800-932-0444; in 
New Jersey 1-800-624-081 8. Or 
write: Engelhard Corporation, Per- 
formance Minerals Group, Menlo - 
Park, CN 28, Edison, NJ 08818. 

Let Engelhard extend both your 
paints' performance and your 
profitability. 

Copyright O Engelhard Corporat~on 1986 



Oven vs Shelf Stability 
Of Latex Paints 

T.P. Yates, M. Boyer, R. Braunshausen, T.R. Drucker, J. Greenwald, E.F. Marek, F. Foote, 
G. Olholt, D. Stromberg, and F.S. Scimecca 

Chicago Society for Coatings Technology 
Technical Committee 

One of the most important features of a coating is 
how well it stands up to extended storage. This prop- 
erty is particularly cruc~al in the trade sales area, 
where a paint may be stored for months or even 
years before being applied. 

One of the most common of accelerated aging 
tests developed to predict a coating's reaction to 
long-term storage is the heat aging or "oven stability" 
test. 

The oven stability test assumes that short-term 
changes of a paint's properties when stored at an 
elevated temperature (from 120" to 160°F) will accu- 
rately predict the long-term changes of a room tem- 
perature sample. While most experienced formula- 
tors feel this assumption is warranted, a literature 
search showed little actual documentation of hard 
data in confirmation. Also, test conditions such a s  
storage temperature, length of test, and time inter- 
vals between data points vary widely from company 
to company. For these reasons, the Chicago Society 
Technical Committee undertook a study of this test, 
in an attempt to come up with a standard, usable 
methodology. 

INTRODUCTION 

One of the most important features of a coating is its shelf 
life-how well it stands up to extended storage. This 
property is particularly crucial in the trade sales area 
where a paint may be stored for months, or even years, 
before being applied. Obviously, a company cannot wait 

Prerrntrdat the 64th Annual Mceungal thc I .cdcna~c,1~101S~~c1cte\ lor Codtnng\'rer-hnalagy. 
I" Allanla. GA. on Novemkr 7. 14% hy MI Hr.ian*h;tu\cn 
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years before marketing a new product or implementing a 
formula revision. On the other hand, manufacturing a 
product without some assurance of stability is courting 
disaster. Therefore, a number of accelerated aging tests 
have been developed to predict a coating's reaction to 
long term storage. One of the most common is the heat 
aging or "oven stability" test. 

The oven stability test assumes that short-term changes 
of a paint's properties when stored at an elevated tem- 
perature (from 120" to 160°F) will accurately predict the 
long-term changes of a room temperature sample. While 
most experienced formulators feel that this assumption is 
warranted, a literature search showed little actual docu- 
mentation of hard data in confirmation. Also, test condi- 
tions such as storage temperature, length of test, and time 
intervals between data points vary widely from company 
to company. For these reasons, the Chicago Society 
Technical Committee undertook a study of this test, in an 
attempt to come up with a standard, usable methodology. 

EXPERIMENTAL DESIGN 

In order to exercise a tight control on experimental 
variables, testing was limited to latex trade sales paints. 
There were two reasons for this choice: latex paints domi- 
nate the trade sales market, and trade sales paints are the 
coatings most likely to experience long term storage. 

Ten companies (a mix of coatings manufacturers and 
raw materials suppliers) participated in the study. The 
paints tested included exterior and interior flats, and inte- 
rior semi-glosses of both high and low quality levels (see 
Table 1). Several paints were deliberately made to be 
unstable. Each laboratory made a three gallon sample, 
sending one gallon each to two other labs and keeping the 
third. Thus, each lab had three samples to test. 
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Table 1 -Experimental Design 
(All Formulas Are Latex Trade Sales Type) 

Formula Expected Tested by 
Paint Paint Type Characteristics Stability Laboratories 

- - - - -- 

A . .White interior flat Low cost Poor 4. 5 
Low voiumc \olids 

B . .White interior Rat High quality Good 1. 4 
High volume solids 

C . .Interior flat tint base" High quality Good I 
High volunic solids 

D . .White interior Low cost Poor 1 . X 
semi-gloss Low volume sollds 

E.. .White intcrior High quality Gocd X, 10 
semi-gloss High volume solids 

F.. .Interior semi-gloss High quality Poor 8.9. 10 
tint base" H~gh volume solid\ 

G . .White exterior tlat Low cost Poor 9. I 0  
High PVC 

H . .Exterior flat tint base" High quality Good 2 .  3. 10 
(with alkyd) Low PVC 

I .. .White exterior Rat High quality Good 2. 3. 5 
Low PVC 

J . .  .White exterior flat High quality Poc~r 3.4. 5 
with oil modification High volume solids 
(with zinc oxide) 

-- 

(a )  All tlnl ham were \hrded lo i hlue ~ ~ l o r .  

Each gallon was split into 16 half-pints, and tested as  
follows (see Table 2): 

( I )  Test one sample immediately and discard. 
(2) Put five samples each in a: 

a. 120°F oven (some laboratories used 125") 
b. 130°F oven 
c. room temperature storage area. 

(3) Test each sample according to the following sched- 
ule: 
a. One 120 and one 130°F oven sample at I ,  2,  3 

weeks, 1 month, and 2 months 
b .  One room temperature sample at I ,  2 ,  6, 12, 

and 18 months. 
(4) Perform the following tests on each sample: 

a. Let the sample come to room temperature 
b. Open and examine for syneresis, color float, 

skinning, or any other gross physical changes 
c. Stir the sample, check the Stormer viscosity and 

pH 
d.  Make a drawdown and check reflectance, col- 

or,  and gloss 
e. Roll out the paint; check for bubbling or other 

surface imperfections 
f .  Discard the sample. 

This procedure ensured that each sample would be used 
only once; in this way we would see a more accurate 
model of actual field conditions. 

RESULTS AND DISCUSSION 

As might be expected in a study of this magnitude and 
length, some of the laboratories were unable to complete 
the study o r  participate fully. Table I outlines the data 
actually received on each paint. All 10 of the paints were 
prepared, two laboratories did not submit any test results, 

and one paint sample was lost in transit. Four paints were 
tested by two lahoratories. live paints were tested by two 
laboratorics, and one paint was tcstcd in only one lahora- 
tory. 

Upon review of the data generated by the report. thc 
Comniittec decided to submit only the Stormer viscosity 
and pH results to further analysis. These results wcrc 
more complctc, consistcnt, and ob.jective with the data 
numerical in form and easily represented graphically. 

The data were analyzed in two ways: ( 1 )  Shelf and 
oven aged data available on each paint wcrc averaged 
(whether single. duplicatc. or triplicate sets ol' data were 
available) and plotted against time: and ( 2 )  Ilata on cach 
paint at each test condition wcrc plottctl against time. 
Tables 3 and 4 summarize the avcrage Stor~ncr  viscosity 
and pH values determined on c;tch paint at cach test 
interval. 

Fijiures I through 3 sunimarizc thc data rcportcd by 
three laboratorics for Paint A. They graphically present 
the correlation ohtained between lahoratories and are 
typical of the results rcportcd. 

The reproducibility among laboratories was generally 
adequate. Stormcr viscosity values were typically wi th~n 
5 KU's when duplicate salnplcs wcrc testcd in tlil'fcrcnt 
laboratories; pH valucs wcrc typically within 0 .5  units 
between laboratorics. The diffcrcnccs bclwecn laborato- 
ries appear to be due to calibration or instrument diffcr- 
ences. Data received from a given laborittory wcre gener- 
ally internally consistent. that is, laboratorics testing 
duplicate samples agreed that saniplcs wcrc stable, dc- 
creased, or increased in viscosity and pH with tirnc. even 
though the absolute valucs reported may have differed. 
For this reason, averaging thc data rcceivcd from dil'fcr- 
ent laboratorics on duplicatc samples sectnctl to be valid. 

The Stormer viscosity Krehs Units (KU's) rcportcd by 
Laboratory #8 had the grcatcst tliffcrcnces from data 
reported on duplicatc samples. with Laboratory #X's data 
averaging 12 KU's higher. Tohlc 5 contains the data on 
Stormer viscosity and pH reported on Paint F hy all three 
laboratorics evaluating it. The differences in Stornicr vis- 
cosity between laboratorics wcrc thc largest reported. 
while the differences in pH values wcrc typical of those 
for all ten paints. 

The pH values from Laboratory # I  had the grcatcst 
average difference from the values reported on duplicate 
samples. Data ranged from 0.3 to 1.4 units higher. 

Table 2-Sample Storage Conditions and Interval 
Sample Number 

Stored 
Time on Shelf 
- 

. . . . . . . . . . . . . . . . . . .  Initial" I 
I week . . . . . . . . . . . . . . . . . .  .- 
2 weeks, . . . . . . . . . . . . . . . .  .- 
3 weeks . . . . . . . . . . . . . . . . .  - 

. . . . . . . . . . . . . . . . . . .  I month X 
. . . . . . . . . . . . . . . . . .  2 months I I 
. . . . . . . . . . . . . . . . . .  6 months 14 
. . . . . . . . . . . . . . . . .  12 months IS 
. . . . . . . . . . . . . . . . .  18 months I6 
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OVEN VS SHELF STABILITY OF LATEX PAINTS 

Table 3--Average Stormer Viscosity, Kreb Units 

Data Storage Test Intervala 
Paint Sets Conditions 0 1 2 3 4 5 

A .  . . . . . .  .? 
2 
2 

B . . . . . . .  .? 
I 

C . . .  . I  
I 

D . . .  . . .  2 
I 
I 
I 

E . .  . . . . .  .? 
2 
2 

F . . . . . .  3 
3 
3 

G . .  . . .  2 
2 
2 

H . .  . . . .  .3 
3 
2 

1. . . . . . . .  .3 
3 
2 

J . . . .  . .3  
3 
2 

Ambient 
I2O"I: 
130°F 

Amhicnt 
12501: 

Anlhicnt 
125'F 

Ambient 
1 20°1; 
125°F 
130°F 

Ambient 
120°F 
130°F 

Ambient 
120°F 
130°F 

Ambient 
120°F 
130°F 

Ambient 
120"E 
130°F 

Ambicnt 
120°F 
130°F 

Amhicnt 
120°F 
130°F 

94 07 
95 94 
94 93 

104 105 
105 107 

95 9X 
99 I01 

96 97 
102 llli 
97 07 

Ill8 107 

85 X6 
93 97 
97 97 

X4 77 
XX xo 
91 92 

107 122 
107 106 
1 1 1  114 

X5 86 
87 87 
X7 XX 

84 $6 
X7 87 
94 92 

Gelled 
Ccllcd 
Gclled 

96 96 
94 95 
95 91 

105 110 
I06 105 

')X 102 
101 101 

96 97 
102 102 
97 98 

101 10.1 

79 84 
94 97 

100 107 

74 75 
91 93 
96 118 

Gcllcd 
124 Ccllcd 
Gcllcd 

XS 86 
8') 89 
90 06 

86 90 
90 on 
99 105 

- - 
- - 
- - 

I r l  Te\l ~ n v r v d l r  wcru. 
0 = V* luc \ah l~med *I \!;tr! 101 ce\lcng 
For mthtenl I = I ! n ~ o n ~ l ~ .  2 - 2 n~t,st l~\.  1 - I .  4 - I ?  o ~ o ~ ~ t b r .  .11111 5 = I 8  

month, 
For ubun sped \ ;~n~plc\ I = I w r c l .  ? = ? wuel\ .  i - 1 wr.cl\. J = I rn\cutlh. . ~ t d  5 - 1 

monihr 

Table 4--Average pH Value 

Data Storage Test Interval' 
Paint Sets Conditions 0 1 2 3 4 5 

A . . . . . . .  2 Ambient 7.9 7.8 7.8 7.6 7.7 7.6 
2 120°F 7.9 7.9 7.7 7.7 7.7 7.7 
2 130°F 7.9 7.9 7.8 7.7 7 7 7.7 

B . . . . . . .  2 Ambient 8.5 8.4 8 3  8.1 8.2 8.2 
I 125°F 8.9 8.7 9.0 9.0 8.8 8.5 

C . . . . . . .  I Ambient 8.9 8.8 8.4 8.7 8.7 8.6 
I 125°F 8.9 8.7 8.8 8.8 8.3 8.1 

D . . . . . . .  2 Ambient 7.5 7.3 7.1 7.1 7.1 7.1 
I 120°F 7.3 h.7 6.7 6.6 6.4 6.4 

E . . . . . . . .  2 Ambient 7.6 7.9 7.2 7.4 7.2 6.6 
2 120°F 7.6 7.4 7.4 7.3 7.3 7.1 
2 130°F 7.6 7.3 7.1 7.2 7.1 7.0 

F . . . . . . . .  3 Ambient 8.6 5.4 8.4 8.2 8 1  8.0 
3 120°F 8.6 8.1 8.3 8.1 7.7 7.5 
3 130°F 8.6 8.0 7.9 7.6 7.3 7.0 

C . . . . . .  2 Ambient 8.7 8.8 8.7 8.8 Gelled 
2 120°F 8.7 8.8 8.7 8.7 8.6 Gelled 
2 130°F 8.7 8.6 8.4 8.3 Gelled 

H . . . . . . .  3 Ambient 8 7  8.6 8.6 8.5 8.2 8.4 
3 120°F 8.7 8.5 8.2 8.2 7.9 7.6 
2 130°F 8.7 8.3 8.0 7.8 7.5 7.3 

1 .  . . . . . .  .3 Ambient 9.3 9.1 9.1 9.0 8.8 8.9 
3 120°F 9.3 9.0 8.9 8.9 8.9 8.9 
2 130°F 9.3 9.3 9.1 8.9 8.9 8.7 

J . . . . . . .  .3 Ambient 8.9 8.9 Gelled - - 

3 120°F 8 9 8 6 Celled - - 

2 130°F 8.8 Gelled - - - 

la1 Tc \ l  i n l e r v i l ~  weir. 
0 = Va lue \c~h la~ned  41 rldn o l  !c\l>ng 
For amh~enl.  I = I month. L = ? swmh,. J = 3 nlunlhr. 4 = 12 n~un lh r .  ilnd 5 = I n  

n>onth\ 
Far oven rpcd \rmpt~.\. I = I wec l .  ? = Z wceh\. 3 = 3 week\.  4 = I month. and 5 = 2 

~nlonlh, 

Correlation of Oven and Shelf Aged 
Samples for Stormer Viscosity 

Coatings aged at 120" or 125°F most accurately pre- 
dicted shelf life performance. A significant viscosity 
change after eight weeks in the oven would correlate to a 
significant change in the room temperature sample. How- 
ever, the direction of the change in the viscosity (gain or 
loss) could not always be predicted. For Paints E and F, 
the 120°F samples increased in viscosity. while the shelf 
samples showed a loss. In these two paints. the two 
month samples were slightly more accurate in predicting 
the eventual room temperature problems. 

The 130°F test often yielded larger changes at two 
months than were actually observed at room temperature. 
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Figure 1-Viscosity (Kreb Units) vs time of 
aging (weeks) for oven samples of Paint A at 

m 120°F. Legend: o-results from Laboratory #4; 
o-results from Laboratory #5 

oB.oo TIME OF AGING (Weeks) 

E- 

- 
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Figure 2-Viscosity (KU's) vs time of aging :g 
(weeks) for oven samples of Paint A at ki- 

130°F ,. 
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:- 
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OVEN VS SHELF STABILITY OF LATEX PAINTS 

Overall, one month seemed adequate to predict whether a 
paint would have problems. It also failed to predict the 
direction of the change in Paints E and F. 

0 

Correlation of Oven Shelf Aged 
Samples for pH Values 

- 
9. 

.. 

- 
no 
CY) - .  
cm- 

<Z 2 ;. _ m 

* 
C: 
VI. :- 
VI - 
>_ 

Y) 

An examination of the averaged pH data reported in 
Table 4 indicates oven aging tests are also a fairly good 
predictor of pH changes in room temperature samples. 
All of the paints tested were initially basic and their pH's 
were either stable or decreased during the tests. In several 
cases, oven aging tended to exaggerate the eventual pH 
drop in the shelf sample with the 130°F test giving a 
larger pH drop than the 120" or 125°F test. 

Figure 3-Viscosity (KU's) vs time of aging 
(months) for room temperature samples of 

Paint A 

CONCLUSIONS 

0 

d 
m?z.oo o:oo 2100 ioo 6:oo I:OO i0.00 1i.00 i4.00 1b.00 &.OD 

TIME OF AGING (Months) 

As a passlfail screening for the shelf life stability of 
new latex products, the oven stability test seems to be a 
valid method. At this time, however, the data indicates 
that this is a qualitative rather than a quantitative test. 

Oven aging will predict whether there will be signifi- 
cant changes in Stormer viscosity and pH of latex paint 
samples stored at ambient laboratory conditions. How- 
ever, tests at 120" to 1 30°F predict only whether the paint 
will be stable or will change significantly in viscosity 
over 18 months at room temperature. The direction or 
magnitude of the change may vary from that observed in 
the oven test. In case of Stormer viscosity, paints yielding 
significant viscosity increases in the oven may either 
increase or decrease under ambient conditions. In the 
case of pH, oven aging may exaggerate the amount of pH 
drop to be expected. 

ACKNOWLEDGMENTS 

The Committee would like to thank the following com- 
panies whose participation made this study possible: 
DeSoto, Inc.; Enterprise Cos.; General Paint & Chemical 
Co.; Graham Palnt Co.; NL Chemicals; Rohm and Haas 
Co.; Standard T Chemical; Un~on Carbide, United Coat- 
ings; U.S. Gypsum. 

A special thanks to John Greenwald, of DeSoto, for his 
work in preparing the graphs and tables used in this 
article. 

Vol. 59, No. 745, February 1987 



ORDER FORM 
Quantity Price 

Journal of Coatings Technology: 
U.S. and Europe Other 
Canada (Air Mail) Countries 

- 1 Yr. $27 $50 $37 
2 Yrs. 51 97 71 

- 3Yrs. 73 142 103 

New Federation Series on Coatings Technology ($5.00 ea.) 
- "Film Formation"-Z.W. Wicks, Jr. (7M86001) 
- "Radiation Cured Coatingsn-J.R. Costanza, A.P. Silveri, and J.A. Vona 

(7M86002) 
- "Introduction to Polymers and Resins1'-J. Prane (7M86003) 
- "Solvents"-W.H. Ellis (7M86004) 

AudiolVisual Presentations (Slideltape except where noted) 
Causes of Discoloration in Paint Films 

- The Setaflash Tester 
($40) 

($100) 
- High Speed Dispersion ($65) 

lntroduct~on to Resin Operation 
- A Batch Operated Mini-Media Mill 

($65) 
($60) 

Operation of a Vertical Sand Mill ($75) 
Laboratory Test Procedures (VHS format) ($50) 

- Federation Training Ser~es on Test Methods ($70) 

PaintICoatings Dictionary (Mbr.-$30: Non-Mbr.-$50) 

Infrared Spectroscopy Atlas (Mbr.-$75; Non-Mbr.-$100) 

- Color-matching Aptitude Test Set ($400) 

Pictorial Standards of Coatings Defects 
- Complete Manual ($80) 

Individual Standards ($2 ea., plus $2 per photo as noted) 
- Adhesion (7) Blistering (4) Chalking (1) 

Checking ( I )  Cracklng ( I )  Eros~on (1) 
Fillform Corrosion (3) Flak~ng (2) 
Mildew (3) Print (1) Rust (4) 
Traffic Paint Abrasion (2) Traffic Paint Chipping (2) 

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

Glossary of Color Terms ($6.00) 

Subtotal . . . . . . .  

Pa. Residents please add 6% Sales Tax . . . . . . .  

Total . . . . . . .  

Total 

YOUR COMPANY: 
Check the one block which applies 
most specific-a company or or- 
ganlzatlon with whtch you are affiliated 

A Manufacturers of Palnh. Varnishes. 
Lacquers. Prlnting Inks. Sealants, etc. 

B Manufacturersol Raw Materials 
C fi Manufacturers of Eautoment and 

Contalnen 
D Sales Agent for Raw Materials and 

Eoul~menl 
E ~ o v ~ r n m e n l  Agency 
F ResearchITesl~ngIConsuIt~ng 
G Educat~onal Inst~lut~onlL~brary 
H Patnt Consumer 
J 0 Other 

(please speclfy) 

ALL INFORMATION BELOW MUST BE COMPLETED 

YOUR POSITION: Signed Date 
Check the one block which best de- 
scribes your position in your company 
or organization. 

A 13 ManagemenIlAdm~n#strat~on 
B U Manufacturtng and Engtneerung 
C Quality Control 
0 U Research and Development 
E d Technical Sales Service 
F U Sales and Marketing 
G D Consultant 
H EducatorIStudenl 
J Ll Other 

(please spenfyl 

Title 

Company 

Address 

City & State 

Country Mall Code 

Make checks payable to: 
Federalton of Socletles for Costtngs Technology 
Postage and handl~ng charges will be added to all orders requ~ring billing 

FSCT Member Non-Member AM checks must be payable on a U.S. Bank 

Federation of Societies for Coatings Technology 
131 5 Walnut St. Philadelphia, PA 191 07 21 51545-1 506 



Photoacoustic Fourier Transform 
Infrared Spectroscopy: A New Method 

For Characterization of Coatings 

Marek W. Urban 
North Dakota S ta te  University* 

A new spectroscopic tool, photoacoustic Fourier 
transform infrared spectroscopy, can be used to 
characterize coatings and interfaces. It is a novel 
technique that allows characterization of surfaces at 
various depths and provides information on the 
molecular level. Because of its nondestructive na- 
ture, it can be used a s  a method for early detection of 
weathering processes, for measurement of the kinet- 
ics of UV curing, and for the determination of sub- 
strate-coating interactions. Major advantages and 
applications of this technique are described. 

INTRODUCTION 

Fourier transform infrared (FT-IR) spectroscopy is re- 
garded as one of the most versatile analytical techniques 
to be developed over past decades. This is because of the 
advantages that FT-IR offers over dispersive infrared 
spectroscopy. I-" 

Since the very early stages of FT-IR application, the 
quantitative aspects of infrared spectroscopy have been 
exploited. Because a computer controls all operations and 
collected spectra are in a digital form, spectral manipula- 
tions such as subtraction, normalization, or integration 
are the most commonly used techniques to enhance the 
spectral information. They allow the spectroscopist to 
perform qualitative and quantitative analysis with a high 
degree of confidence. 

In addition to the fact that a computer controls the 
performance of the spectrometer and actual data collec- 
tion, FT-IR spectrometers have also a high energy 

throughput and sensitivity. Because of these advantages, 
it was quickly recognized that FT-IR spectroscopy could 
be used as a unique tool for surface characterization. 
Several surface sensitive techniques have been devel- 
oped, among which attenuated total reflectance (ATR), 
reflection-absorption (RA), and diffuse reflectance 
(DRIFT) spectroscopy play a key role. These and other 
surface techniques were developed as a need arose to 
study specific surface problems. Therefore, each surface 
technique is not a versatile method and the choice of 
which technique to use depends on the surface morphol- 
ogy and its optical properties. For example, a poor con- 
tact between the sample and the ATR plate limits appli- 
cation of the ATR method to study preferentially soft 
surfaces such as polymer films or rubber.'.' The reflec- 
tion-absorption method, on the other hand, has been suc- 
cessfully applied to study polymer coatings on highly 
reflective surfaces of silver, gold, or c h r o m i ~ m . ~ . ~  POW- 
ders and fibers can be effectively analyzed using DRIFT 
technique. ' & I 2  

Thus, each surface technique has limited applications 
and, moreover, usually requires sample preparation that 
can affect the morphology of the surface. The ideal tech- 
nique would be one which produces an infrared spectrum 
that retains the characteristics of a transmission spectrum 
while being subjected to minimal or no sample prepara- 
tion and which would provide no restrictions on a color or 
a shape of the surface. The relatively recent application of 
a 19th century concept, the photoacoustic technique, 
shows a great potential in overcoming the limitations 
imposed by other surface FT-IR techniques. Photoacous- 
tic effect was observed for the first time in 1880 by 
A. Be1113,'4 and, was recently rediscovered by A. Rosen- 
cwaig.".'' Originally, the photoacoustic effect was ap- 
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I 1 ,  r,. 
+?f 

SAMPLE 

\ 

Figure 1 -Schematic diagram of the photoacoustic detector 

plied in the ultraviolet and visible region and, soon after, 
transformed to the infrared region of electromagnetic 
spectrum. ".Ix 

PHOTOACOUSTIC EFFECT 
IN THE INFRARED REGION 

Regardless of the studied region of the electromagnetic 
spectrum, the principle of the photoacoustic effect re- 
mains the same. The photoacoustic effect is produced 
when intensity-modulated light impinges on a sample 
placed in an acoustically isolated chamber filled with an 
inert gas. Figure I depicts the schematics of the experi- 
mental setup. The infrared spectrum is obtained by mea- 
suring the heat generated from the sample surface due to 
absorption processes. When modulated infrared radiation 
irradiates the surface, the sample absorbs only photons 
with energy that correspond to allowed vibrational states 
within the molecular or crystal moiety. A release of the 
absorbed energy occurs usually in a form of heat generat- 
ed from the surface. The heat released from the surface 

Figure 2-Generation of signal in the photoacoustic effect 

30 

Figure 3-Double layer PVF,-on-PET films 

causes temperature fluctuations at the samplc surface 
which, in turn, cause a small boundary layer of gas to 
expand and contract. This gas layer acts as an acoustic 
piston on the remaining volunic of gas which carries the 
pressure changes to a sensitive microphone. The micro- 
phone detects the pressurc changes and the generated 
electrical signal is Fourier transformed and recorded i n  
the form of an infrarcd spectrum. Gases used in the 
photoacoustic cell are called coupling gases and must be 
transparent to infrared radiation as well as chemically 
inert. Typical gases used in photoacoustic spectroscopy 
are nitrogen, helium. or argon. Due to its small Brownian 
motion noise, helium is most commonly used. The influ- 
ence of highly polarizable inert gases on PA FT-IR spec- 
tra will be discussed in the following sections. 

As stated above. there are two processes involved in 
the generation of photoacoustic signal: absorption of light 
and heat release. This is schematically depicted in Figure 
2. Thus, the intensity of the photoacoustic signal generat- 
ed from the surface is a function of optical and thermal 
properties of the sample. Roscncwaig has classified sam- 

Ri RIR 

6~ 
RIRRX SsIED 

1.2 alarr 

Figure 4-Photoacoustic spectra of 6 p thick PVF, layer on 
PET obtained with various mirror velocities. [Reproduced by 

permission from reference (20)j 
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PHOTOACOUSTIC FT-IR SPECTROSCOPY 

ples as optically transparent or opaque, and thermally thin 
or thick (good or poor heat conductors), depending on the 
relationship between the absorption coefficient and thcr- 
ma1 diffusion length.'" Hence, photoacoustics in general 
can be considered not only as a spectroscopic method; it 
is a calorimetric method to measure how much of the 
electromagnetic radiation absorbed by a sample is con- 
verted to heat. Therefore. it can be used to measure an 
absorption spectrum on one hand, and the thermal proper- 
ties of the surface on the other. With these spectroscopic 
and nonspectroscopic capabilities. photoacoustics should 
find many important applications in the coatings industry. 

Table I-Dependence of Modulation Frequency on Magni- 
tude of the Photoacoustic Signal 

Thermally Thick Thermally Thin 

1 .  pth>h I plh>>b 
~,h'Ll, p.>Lp 

Sample optically 
P A r w l  P A x w '  

transparent 2 p ,h<b  2 &I++ 
p#h<<L@ ~ ! l > < L p  
P A x w ' ?  P A 3 : w 1  

Sample optically 
opaque 

SURFACE DEPTH PROFILING STUDIES 

The classification of materials as optically opaque or 
transparent and thermally thick or thin as given by Ro- 
sencwaig has very important implications.'" Here, we 
give only a short outline of the Rosencwaig-Gersho re- 
sults which are summarized in Tuhlr I. As shown in 
Tuhle I .  the magnitude of the photoacoustic signal gener- 
ated from the surface depends on the modulation frequen- 
cy of the incident light. For thermally thick and optically 
transparent materials, this relationship is given by equa- 
tion ( I  ): 

P A y w ' ?  (1) 

where: PA - photoacoustic signal; 
w - modulation frequcncy 

According to the theory, a heat that is able to reach the 
surface is generated within the first thermal diffusion 
length from the surface and is related to the thermal 
properties of studied material as well as  the modulation 
frequency. Thermal diffusion length, p,! , .  is related to 
modulation frequcncy, w, through the following equa- 
tion: 

p,,, = I Z I w ] ' ~  (2) 

where: p , , ,  - thermal diffusion length; 
a - thermal diffusivity; 
cx = kIpC (k-thermal conductivity; 
p - density; 
C - specific heat). 

According to equation (2). a decrease in modulation 
frequency causes an increase of the thermal diffusion 
length and, therefore, the photoacoustic signal that 
reaches the surface comes from greater depths. This is the 
basis for surface depth profiling studies. Thus, infrared 
spectra at various depths can be obtained. In modern 
FT-IR instruments. the modulation frequency can be 
easily adjusted by changing the mirror speed of the inter- 
ferometer. 

Urban, et al.2't havc studied a double layer film of 
PVF,-on-PET, such as that shown in Figure 3. The bot- 
tom film, PET, has a characteristic band at 1738 cm-' 
which is due to the C = O  vibration. By monitoring the 
intensity of this band as a function of mirror velocity, one 
should be able to determine the penetration depth of 
infrared light into the surface. Figure 4 shows a series of 
the PA FT-IR spectra obtained with various mirror veloci- 

where w = modulatn,n rirtc (HI ) .  P = i,pt~cal iahu~rptien c<reffiu~rnt oftha ramplr (cm'l, 
1.0 = 116 = op l~ t .d  &hwrpl~ tm lcngth o l  thc wsplc. h = vmn~ple th~ckne\\. p,h = thermal 
d i l l u rmn  lcngth 

ties. It is seen that, as the mirror speed decreases, the 
intensity of the carbonyl band increases. Thus, the slower 
mirror velocity (lower modulation frequency) leads to a 
deeper penetration depth of light into the surface. Ac- 
cording to the theory for optically transparent and ther- 
mally thick films, such as PVFz and PET films, a log-log 
plot of the integrated intensity of the carbonyl band as a 
function of modulation frequency (which is proportional 
to the mirror velocity of Michelson interferometer, V; 
(w = 4 ~ r  Vv) leads to a slope of -312 (see Table I).  
Figure 5 depicts this relationship and obtained slopes for 
6 and 9 p thick PVFz layers on PET are in agreement with 
the theory. Thus, this model system can be translated to 
more practical applications, in particular, to study inter- 

Figure 5-Log-log plot of integrated intensity of the carbonyl 
band as a function of the mirror velocity: A = 6 p PVF, film; 
B = 9 p PVFI film; C = 12 p PVF, film. [Reproduced by per- 

mission from reference (20)j 
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Figure 6-PA FT-IR spectra of silica and alumina treated with 
1% yMPS solution. [Reproduced by permission from refer- 

ence (21)] 

faces between coatings and substrates. In addition, i t  may 
allow one to determine thermal and optical properties as 
well as the thickness of coatings. 

COATING-SUBSTRATE INTERFACE 

The structure, environn~ental stability, and composi- 
tion of coatings are intimately relatcd to the propcrtics of 
many materials in their end uses. The surface treatment is 
particularly important to improve hydrothermal resistance 
of interfaces in composite materials. To improve this 
resistance and to increase the bonding between glass fi- 
bers and a polymer matrix. the fibers are treated with 
coupling agents, usually oligomers. 

Unlike monomeric species adsorbed on the surface. 
trifunctional oligomers such as y-methacryloxypropyl- 
triethoxysilane (y-MPS), may for111 multilayers that intcr- 

Figure 7-Integrated intensity of the carbonyl band as a func- 
tion of the y-MPS coupling agent. [Reproduced by permission 

from reference (21)] 

act with each other, as well as with the substrate." 
Figure 6 shows PA FT-IR spectra of SiO, and y-AlzO, 
treated with hydrolyzed y-MPS solution. Although both 
spectra show similar features due to the coupling agent. 
the relative intensities of the carbonyl bands are different. 
Each spectrum shows two carbonyl bands: the band at 
1700 em-' is due to the hydrogen-bonded carbonyl 
groups, whereas the 1720 cm-' band is due to free C = O 
(nonbonded) species. I t  is apparent that the relative inten- 
sities of these bands are diffcrent. Thc 1720 cm-' band is 
stronger when y-MPS is deposited on y-Al,O,. The same 
band, however, becomes weaker when y-MPS is deposit- 
ed on Si02.  The opposite behavior shows the band at 
1700 cm-' (hydrogen-bonded carbonyls). This observa- 
tion is consistent with the fact that the alumina surface 
has less hydroxyl groups present on the surface. The 
above example clearly demonstrates that PA FT-IR spec- 
troscopy can be applied to monitor bonding bctwccn coat- 
ings and metal oxide surfaces. Moreover, i t  can bc used 
to quantitatively dcterminc surfacc functionality and re- 
activity. A quantitative analysis of both bands as a func- 
tion of y-MPS concentration on y-AlzO, surfacc is shown 
in Figure 7. In the 0-1%) concentration range, the hydro- 
gen-bonded carbonyl band at 1700 c n '  increases rapid- 
ly, whereas the free C = O intensity at 1720 cm-' is very 
low. Above 1%) concentration. the fornlcr Hattcns and the 
latter increases. This behavior indicates that at I'L 
y-MPS concentration, all surfacc hydroxyl groups have 
reacted with the coupling agcnt ant1 thc excess forms non- 
hydrogen bondcd y-MPS surface layers. Thus. using PA 
FT-IR spectroscopy. it is possible to dctcct and quantita- 
tively analyzc bonding bctwccn the substrate moicty and 
the oligomcr, in this case. the y-MPS coupling agcnt and 
y-AlzO,. 

ORIENTATION O F  THE SURFACE SPECIES 

Recently. another uscful application of PA FT-IR spec- 
troscopy to predict thc oricntation ol'surfacc spccics was 
found. As stated earlier. the photoacoustic experiment 
requires a coupling gas that transmits thc heat gencratcd 
from the surfacc to a niicrophonc. Urban and ~ o e n i g "  
have shown that by using highly polarizablc inert gas in 
the photoacoustic cell, such as xcnon. and comparing the 
spectra with a nonpolarizablc helium. it is possible to 
determine oricntation of the surl'acc spccies. Fi,y~rre X 
illustrates a distortion o f  thc clcctron cloud rcsponsiblc 
for the dipole moment changes of thc surfrrcc species 
upon interaction with the inert gascs. A highly polariz- 
able gas, xenon, enhances those s u r l ~ c e  niodcs which arc 
preferentially oriented parallel to thc surfacc and sup- 
presses the intensity of the pcrpcndicular modcs. Thi\ 
method was successfully applied to study orientation of 
the surface functional groups on SiO,. Kcvlar"" and PBT 
fibers."?" Using the above approach the oricntation of 
the silanes as a function of the surl'acc covcragc on silica 
was e~tabl ished. '~  This is schcmatic;~lly shown in Figrrrc 
9. With the increasing surfacc covcragc. the oligomers 
are preferentially pcrpcndicular lo the surface and further 
concentration increase leads to multilaycr structurc that 
favors parallcl oricntation. 
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Figure 8-Model enhancement of the surface modes with the Figure 9-Orientation of the y-MPS coupling agent on the 
use of inert gases. [Reproduced by permission from refer- silica with the increasing y-MPS surface coverage. [Repro- 

ence (22)l duced by permission from reference (25)] 

POTENTIAL O F  PA FT-IR SPECTROSCOPY 

PA FT-IR can be applied to study the surface protec- 
tion of polymeric materials. wood, paper, fibers, and 
composite materials. The versatility of this technique in 
answering a broad spectrum of questions such as coating 
composition at various depths, surface functionality of 
substrates. and coating-substrate bonding mechanisms is 
still in an initial stage. This is because no more than a few 
years ago the technique was in development stage. Rela- 
tively low signal-to-noise ratio made application of this 
technique rather impractical. Today, with additional im- 
provements. we are in a position thar photoacoustic in- 
frared spectrurii can be obtained in a few minutes. Thus, 
PA FT-IR creates great opportunity for coatings industry 
to answer a number of important questions and offers 
advantages summari~cd below: 

( I )  The studied sample is in its native state (no sample 
preparation). 

(2) It allows the performance of surface depth prolil- 
ing studies. 

( 3 )  It is possible to monitor the orientation of the 
surface. 

(4)  I t  has relatively good sensitivity (few monolayers 
coverage). 

With these advantages, i t  can he applied to iil-situ 
studies of weathering and degradation processes of coat- 
ings, corrosion, kinetics of U V  cured coatings, and as an 
early detection method in dctrimcntal effects of sunlight. 
Until the development of photoacoustic spectroscopy. 
many natural or synthetic materials could not be studied 
by conventional spectroscopic techniques. Usually these 
materials occur in the forni of gels. oils. suspensions or 
fibers, textiles, or paints, coatings, and so on. With 

photoacoustic spectroscopy, optical absorption spectra of 
virtually any material can be obtained. Although the 
formative stages of photoacoustics have passed, its poten- 
tial both as a research and as an analytical tool appears 
unexplored. This is particularly true in the field of coat- 
ings where there is a need for such a technique. 

An intent of this article was to outline the applicability 
of photoacoustic FT-IR spectroscopy to the study of coat- 
ed surfaces. Although this technique has not been fully 
exploited, its potential in the coatings field is extremely 
promising. 
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Fractal-Based Description of the 
Roughness of Blasted Steel Panels 

Jonathan W. Martin and Dale P. Bentz 
National Bureau of Standards* 

Shot-, grit-, and sand-blasted Keane-Tator compara- 
tor leaves were thermographically imaged and their 
fractal dimension computed. It was found that imag- 
ing a heated roughened surface with a thermo- 
graphic camera provides a good delineation of the 
peak-to-valley heights of the structures on the sur- 
face and that, in general, the computed fractal di- 
mension incrwsed with an increase in profile depth 
and an increase in the concentration of the crater-like 
structures. It was also shown that fractals adequately 
describe an abraded surface in that the computed 
fractal dimension can be used a s  input into a simula- 
tion model from which most of the perceptually rel- 
evant shape structures on the originally imaged sur- 
face can be reconstructed. 

INTRODUCTION 

Blast cleaning is one of the fastest and most economical 
means of removing mill scale. rust, old paint, and other 
material from the surface of new or maintained steel. It is 
also one of the most critical steps in the application of a 
coating, in that poor surface preparation is thought to be 
the primary cause of premature coating system fail- 
ures.'-' Poor surface preparation usually means a rough 
surface or the presence of contaminants. In this paper. we 
are only interested in characterizing surface roughness. 

Surface roughness is the natural outcome of the abra- 
sive cleaning process, in which crater-like impressions 

1 are impacted into the surface of the steel. At present, the 
effect of surface roughness on the service life of a coating 
system is not well understood. On the one hand, a rough 
surface may improve the service life of a coating system 
by increasing the surface area for a d h e ~ i o n . ~  On the other , hand, a rough surface may be detrimental in that it may 
affect the electrochemical behavior of the surface5 and 
make it more difficult to protect the steel from corrosion, 

Pre,entcd at the 64th Annudl Mectlngol lhc kedi.r;ltl<m rd1Silclctle\ lllrCoaclnp\Tcchm,ia$). 
m Atlanta. GA. an Novemher 5 .  IVX6 

.Center for Bu~ldtng Tcchm,lagy. C;il~thcr\hurp. MI) 211XVV. 
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since a very rough surface requires special care to insure 
that the peaks of the abraded surface are covered by an 
adequate coating th icknes6  To isolate the effect of sur- 
face roughness on service life, the roughness must be 
quantified. At present, quantitative measures of surface 
roughness are seldom made, since roughness is difficult 
to define and measurements, which intuitively constitute 
surface roughness, are difficult and time consuming to 
make. The objective of the present paper, therefore, is to 
present a procedure, based on thermographic imaging and 
fractal analysis techniques, for measuring and quantify- 
ing the perceived roughness of a remotely imaged blasted 
steel surface. 

SURFACE ROUGHNESS CHARACTERIZATION 

The rougtkess of a surface can be characterized either 
by depth mapping or by a visual perception measure. In 
depth mapping, physical measurements of the peak-to- 
valley heights are made at various locations on a rough- 
ened surface using a depth micrometer or stylus. These mea- 
surements are then summarized using such statistical 
descriptions as the average or the maximum peak-to-valley 
height. From these statistics, one can obtain information on 
the localized patterns and on the profiles of the crater-like 
structures. The precision and accuracy of these measurements, 
however, is not always satisfactory.' 

In a perceptual measure of surface roughness, the three 
dimensional crater-like structures of an abraded surface are 
cognitively assessed with respect to their structural regulari- 
ties and the scale of these regularities. That is, each abrasive 
type gives a distinct surface texture, the structural regulari- 
ties, and the depth or scale of these regularities depends on 
such factors as air pressure, geometric shape of the abrasive 
particles, and angle of impact. One of the most popular, but 
qualitative, perceptual measures of roughness is obtained 
using a profile comparator, e.g., the Keane-Tator profile 
comparator.* A Keane-Tator comparator contains three 

*ldenI~f ica t~~m 15 made \alely ra dehne an experimental matcrlal and nor to endorse a 
partacular product 
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discs, each comprised of five leaves. Each disc has been 
abraded with a different abrasive type (sand, grit, or shot) 
and each leaf has been abraded to a different profile depth, 
such as, 2.0, 2.5, 3.0, 4.0, and 5.5 mils (50, 65, 75, 100, 
and 140 pm). A comparator is used for assigning a profile 
depth to a blasted surface. This assignment is made by first 
selecting the disc which was abraded with the same abrasive 
as that used in cleaning the substrate of interest, comparing 
and selecting the leaf that most closely approximates the 
roughness of the blasted substrate, and then assigning the 
depth of this leaf to the substrate. The advantages of using a 
comparator are that the measurements are fast; they are 
made without contacting the substrate surface; and the 
shape structures on a comparator leaf look like those of the 
blasted surface. The disadvantage of using comparator discs 
is that the selection of a leaf is subjective, in that it is greatly 
influenced by the bias of the evaluator.' What is needed, 
therefore, is to eliminate this subjectiveness and replace it 
with a quantitative measure of surface roughness which 
succinctly and adequately describes the shape structures on 
the surface. To adequately describe the surface requires that 
the perceptual measure can be derived and quantified from 
the information obtained when a surface is remotely 
imaged; and once computed, this quantitative measure can 
be inserted into an appropriate mathematical model from 
which most of the perceptually relevant shape structures on 
the originally imaged surface can be reconstructed. This 
ability to reconstruct structural regularities from an empiri- 
cally derived parameter is a distinguishing feature of per- 
ceptual roughness measures, since depth mapping statistics 
do not provide sufficient informati~n.~ 

FRACTAL-BASED DESCRIPTIONS 

Fractal models are good representations of a wide 
range of natural images including clouds,'~"' coastlines," 
absorbents,"." and textured surfaces."he concept of a 
fractal dimension was introduced by Mandelbrot' who 
suggested that the structure of a rough surface can be 
described by adding a fractional quantity to its classical 
dimension, which in the case of a surface is two. Hence, a 
smooth surface has a fractal dimension of approximately 
two while an extremely rough surface has a fractal dimen- 
sion close to three. A naturally occurring surface is one 
whose shape has been randomly modified by some local 
a ~ t i o n , ~  in our case, by abrasive particles randomly im- 
pacting a steel surface. 

For a naturally occurring surface to fit a fractal mod- 
el,'." it must be self-similar over some scaling range; 
that is, the new detail, which appears when an abraded 
surface is magnified, looks like that of the original, un- 
magnified surface. For this to occur, the ratios of the 
large to medium and small surface features must remain 
constant over a range of magnifications; therefore, the 
measured surface area of a fractal surface is highly depen- 
dent on the measurement scale, E, which is used in mea- 
suring it. That is, as the measurement scale decreases, the 
surface area increases, since smaller and smaller features 
are included in the measurement. For a fractal surface, 
Mandelbrot' expressed this dependency of surface area 
on measurement scale by 

A(€) = Fez-" ( 1 )  

where 
A(€) is thc mcasurcd surracc arca for measurement 

scale E 

F is the estimated surface area for a measurement scale 
of unit length, E = I pixel Icngth, and 

D is the fractal dimension of thc surface and has a value 
between 2 and 3. 

In equation ( I ) ,  thc surface arca data. A(€), at different 
pixel scales. e. must bc determined. This is accomplished 
by analyzing thc digitized visual or thermographic image 
of a blasted surface using an algorithm such as that pre- 
sented in Peleg, et a1.I3 (A digital image is comprised of a 
rectangular grid of equally spaced picture elements (pix- 
els). Each pixel is assigned a grcyscalc level correspond- 
ing to the number of photons dctccted at that location. 
Since the pixels are evenly spaced, the distance between 
two adjoining pixels has length one; thus. the distance 
between pixcls is used as a ruler. Thc mcasurcmcnt scale. 
E, therefore. is any combination of unit pixel lengths). In 
Peleg's algorithm. upper and lower bounding surfaces are 
computed on the greyscalc intensity surface at each pixel 
scale, e = I ,  2. . . . ,20. From thcse bounding surfaces. 
the surface area. A(€), at each pixcl scale, E, is deter- 
mined. Knowing A(€) for all E .  the fractal dimension, D, 
is estimated by plotting the common logarithm of the 
surface area. log (A(€)). against thc common logarithm of 
the measurement scalc. log(€). From equation ( I ) .  the 
slope of this line is 2-D. 

EXPERIMENTAL 

The Keane-Tator profile comparator discs were select- 
ed for computing fractal dimensions for four reasons: 
they are commercially available; they have been abraded 
with the thrce major abrasive typcs (sand, grit. and 
shot);* each disc provides a gradation of surface rough- 
ness; and the comparator discs arc manufactured within 
strict toleranccs. The Kcane-Tator comparators. there- 
fore, can be used for detcrniining the effect of changes in 
the type of abrasive and the profile depth on fractal 
dimension. 

The comparator leaves were imaged using both a video 
and a thermographic camera. The video camera imaged 
light reflections from the surface of the substrate. In our 
experiments, we varied the position of the light source 
relative to the surface between 0 and 90". Thermographic 
images were produced by uniformly heating the back of a 
comparator leaf to temperatures ranging from I0 to 30°C 
above ambient, then imaging the surface with an AGA 
780t thermographic camera which was outfitted with a 
20" field of view and measures radiation in the 1-5 pm 
infrared spectral region. The resolution of the thermo- 
graphic camera is 230 by 140 pixels. For this study, the 
imaged surface area was 8.5 mm x 8.5 mm (.34 in. x 
.34 in.), and the distance between pixels is .I I mm 
(.0042 in.) in the x-direction and . I8  mm (.0071 in.) in 
the y-direction. 

*l'hec,r1ginialro8!!par;1l~,r Icrvc\ wmrc hli!\ad w ~ h t h r  lLrcc;~hr;mrivr.type\ Thucon~mercially 
availrhle n,nlpinrnl.r di\cb ;,re elcnn~.lsnnol cspic, lhr mnlr*mr. 

tldenliliealia~n 8s madc n,lely lo dcline m exper~nrnlal malerial and nut lo endorre a 
parlleular product. 
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ROUGHNESS OF BLASTED STEEL PANELS 

8 8 r 8 r T a m I r  

LEAF 5.5SH76 
LEAF TEMPERATURE 45% 

Figure 1-Greyscale level vs pixel number along one row of a 
thermographic image of the 5.5 mil shot-blasted comparator 

leaf heated to 45°C 

The number of photons detected at each pixel location 
on a thermographic image is greatly influenced by noise 
fluctuations in the random photon emissions from the 
heated surface. T o  reduce this noise, eight consecutive 
thermographic images were averaged. Processing of the 
thermographic images and fractal dimension computa- 
tions were performed on a computer image processing 
system developed at our l a b ~ r a t o r y . ' ~ . "  

Besides determining the fractal dimension of each of 
the comparator leaves, experiments were conducted to 
determine the sensitivity of the calculated fractal dimen- 
sion to changes in temperature and viewing angle. These 
effects were determined by heating the same leaf to dif- 
ferent temperatures (31. 35. 40. 45, and 50°C) and by 
changing the viewing angle of the camera (70, 80,  and 
90"). where 90" is the angle normal to the surface. 

RESULTS AND DISCUSSION 

Experimentally. thermographic imaging of a blasted 
surface was easier than visual imaging. In visual imag- 
ing, it was difficult to distinguish between surface discol- 

SHOT-BLASTED COMPARATOR LEAVES 
LEAF TEMPERATURE 45°C 

4.2 

I I ~ I I I 3 I , I  

GRIT-BLASTED COMPARATOR LEAVES 
LEAF TEMPERATURE 45'C 

Figure 3--Logarithm of surface area vs logarithm pixel scale for 
the grit-blasted comparator leaves heated to 45°C 

orations and shadows cast on the abraded surface as a 
result of the position of the light source. It was also 
difficult to obtain a good delineation between the peaks 
and valleys of the crater-like surface, since the greyscale 
level of the peaks was only slightly higher than that of the 
valleys. A good delineation is necessary for computing 
the fractal dimension of a surface. These oroblems were 
not encountered in thermographic imaging; instead the 
major experimental problems were maintaining a uniform - .  
panel temperature and keeping the panel in intimate con- 
tact with the heating pad. These problems were overcome 
by clamping each comparator disc to a uniformly heating 
electrical resistance pad. The requirement of a uniform 
heat source may hinder the transfer of this technology to 
the field. Due to the experimental problems associated 
with visual imaging, only the results from thermographic 
imaging are presented. 

In thermographic imaging, a panel is uniformly heated 
from the backside, producing a thermal gradient through 
its thickness. If the panel is homogeneous, then the tem- 
perature in the valley of a crater-like structure is slightly 
higher than the temperature of its peak, since a valley is 

Figure 2-Logarithm of surface area vs logarithm pixel scale for Figure CLogarithm of surface area vs logarithm pixel scale for 
the shot-blasted comparator leaves heated to 45% the sand-blasted comparator leaves heated to 45°C 
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Table I-Computed Fractal Dimension and Surface Areas for 
Each of the Keane-Tator Comparator Leaves. (The Temperature 

at Which the Computations Were Made Was 45°C) 

Surface Area, A(t), 
Leaf Start End COrr. Frat. at Measurement Scaler 

Ident- Pixel Pixel Coef. Dim. 
lfication Scale Scale r D A(l) A(2) A(3) 

1. Shot-blasted leaves 
2.OSH76" 2 5 .999 2.39 
2.5SH76 2 7 ,999 2.48 
3.OSH76 2 5 .999 2.44 
4.OSH76 2 7 .999 2.58 
5.5SH76 2 5 .999 2.69 
2. Grit-blasted leaves 
1.5GlS76 2 6 ,999 2.32 
2.OGlS76 2 10 ,998 2.43 
3.OGlS76 2 6 ,999 2.54 
4.5GlS76 2 6 ,997 2.61 
5.5GiS76 2 6 .999 2.57 
3. Sand-blasted leaves 
0.5S70 2 6 ,999 2.24 
I.OS70 2 5 ,996 2.33 
2.0S70 2 6 ,998 2.47 
3.0S70 2 5 ,999 2.37 
4.0S70 2 7 ,999 2.38 

la) Fint numhcr~ncnmparalor lealcodc ~ r l h r  pmhledeplh 1'k leser*\bgnilla,n lallau~ng I ~ I *  
number ~ndralc, the ahrarsve lvor 

closer to the back of the panel. (The emissions may also 
be higher in a valley; especially if a valley acts as a cavity 
radiator.) Since the temperature and perhaps the emis- 
sions from the valleys are slightly higher than the peaks, 
the valleys emit more radiation. These surface emissions 
are detected by the thermographic camera, which trans- 
forms them into a greyscale intensity image. This image 
is composed of a matrix of pixels, each of which can be 
mapped onto a corresponding geometric location on the 
roughened surface. The greyscale value (between 0 and 
255) assigned to each pixel depends on the intensity of the 
photon emissions from the corresponding location on the 
abraded surface. Since the valleys emit more radiation 
than the peaks, the valleys are assigned a higher greyscale 
value. This is shown in Figure 1 for one row of pixels of a 
thermographically imaged shot-blasted surface. In this 
figure, the high greyscale values correspond to valleys 
whereas the low values correspond to peaks. (We are 
currently conducting research to transform this greyscale 
intensity surface into its equivalent geometrical surface). 

Using the algorithm of Peleg, et a l . l b n d  the greyscale 
intensity surfaces, the logarithm of the surface area, 
log(A(~)) ,  vs the logarithm pixel scale, log(€), diagrams 
were determined for each of the shot-, grit-, and sand- 
blasted leaves. Peleg's algorithm proved to be computa- 
tionally fast, in that the collection and analysis of the data 
for one image was completed in a matter of seconds. 
From Figures 2-4, the log(A(~))  vs log(€) plots are 
shaped like elongated S's; that is, the slope at each end is 
less than the slope in the middle. This elongated S-shape 
seems to be typical for a wide variety of surfaces.'" I K  At 
the low pixel scales, the slight change in slope may be 
due to noise in the infrared images or to a real change in 
the fractal dimension of the surface at low pixel scales. At 
the highest pixel scales, the change in slope is presum- 
ably the result of having reached a critical pixel scale 

beyond which no change in the computed surface area 
occurs. Since the abraded surfaces are fractal over the 
middle measurement scales, the center linear portion of 
these plots is the region in which the fractal dimension. 
D, is calculated. A procedure was needed, therefore, for 
selecting starting and stopping pixel scales. Since no 
standardized procedure could be found; we devised the 
procedure described in the Appendix. Once the end points 
were selected, the remaining data were analyzed using 
equation ( I )  and standard linear regression techniques 
(see Table I) .  The correlation coefficient in Table I gives 
an indication of the linearity of this regression line. In 
general, the imaged surfaces were found to be fractal over 
a scale of 0 .2 to 0.6 mnl. All of thc computed surface 
areas in Tabla I are reported in relative area units, be- 
cause there is no easy way of expcrimcntally verifying 
our computed surface areas. 

Effect of Abrasive Type and Depth 
on Fractal Dimension 

The fractal dimensions and computed surface areas 
(Table I) are greatest for the shot-hlasted leaves (D be- 
tween 2.39 and 2.69) and least for thc sand-blasted leaves 
(D between 2.24 and 2.47). For the shot- and grit-blasted 
leaves, the fractal dimensions and the computed surface 
areas tend to increase with increasing profile depth, ex- 
cept for the 4.5 mil (4.5GIS76) and the 5 .5  mil (5.5Gi 
S76) grit-blasted leaves, for which a reversal in the order- 
ing is observed. This reversal is interesting in that it 
indicates what factors inllucncc the fractal dimension 
computation. For the 5.5 mil leaf, the crater-like struc- 
tures are deeper, but the concentration per unit area of 
these structures is lower than for the 4.5 mil leaf. imply- 
ing that both the depth and the concentration of crater- 
like structures contribute to the fractal dimension com- 
putation. 

For the sand-blasted Icavcs, the ordering is not as 
definitive as i t  is for thc shot- and grit-blasted leaves. 
This is especially true for the 2 mil sand-blasted leaf 
(2.0S70). Unlike the grit- and shot-blasted leaves. the 
crater-like structures on the sand-blasted leaves are small 
and shallow, whilc their concentration is very high. giv- 
ing an almost smooth texture to the sand-blasted leaves. 

4.4 LEAF - 5.5 SH76 

4.3 

4.2 - - 
2 4.1 
a 

4.0 

3.9 

3.8 

3.7 

3 6 

3.5 
0 0.2 0 4  0.6 0.8 1.0 1.2 

Figure +Logarithm of surface area vs logarithm pixel scale for 
the 5.5 mil shot-blasted leaf heated at different temperatures 
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30 40 50 

TEMPERATURE PC) 

TEMPERATURE (OC) 

Figure &Effect of leaf temperature on (a) fractal dimension 
and (b) surface area at pixel scale 1 for specimen 5.5SH76 

This smooth texture explains the low fractal dimensions 
of the sand-blasted leaves. It does not explain, however, 
the high fractal dimension and surface area of the 2.0 mil 
leaf. This may be due to the atypical shape of the 
log(A(e)) vs log(€) plot for this leaf (Figure4). in that the 
upper part of the S-shaped plot covers a greater range of 
pixel scales than the other sand-blasted leaves. When the 
pixel scale range procedure outlined in the Appendix is 
used, the second and sixth pixel scales were identified as 
the starting and stopping points. A better selection for this 
leaf might have been the eighth and the twentieth pixel 
scales, since the plot is more linear over this range. The 
fractal dimension for this new pixel scale range is 2.26 
and the computed area for the unit measurement scale is 
7860. 

Effect of Temperature 
on Fractal Dimension 

The effect of temperature on the fractal dimension and 
surface area is shown in Figuro 5. As the temperature is 
increased, the number of photons emitted per unit surface 
area in a given period of time increases. As a result, the 
thermographic camera detects finer structures on the 
abraded surface, which make the thermographic image 
appear rougher. With an increase in roughness, both the 
fractal dimension and the surface area increase. For the 
experimental temperature range used in this experiment, 
the increase in fractal dimension and surface area appears 

Table ?-Effect of Viewing Angle o n e  Fractal Dimension and 
Surface Area Computations for the 5.5 mil Shot-Blasted Leaf 

Heated to 45°C 

Start Stop Fractal Surface Area at 
Viewing Pixel Pixel Dimension Unit leas. Scale 
Angle Scale Scale D A(1) 

to be linear with temperature (Figures 6a and 6b). In 
actuality, the total number of photons emitted from a non- 
black body varies with the third power of the absolute 
temperature. 

Effect of Viewing Angle 
on Fractal Dimension 

The effect of a change in viewing angle on the fractal 
dimension and surface area is shown in Figure 7 and 
Tuble 2 .  With the limited number of data points, it ap- 
pears that both D and F decrease with a decrease in the 
viewing angle from 90" to 70". 

Computer Rendering 
of a Blasted Surface 

A fractal description of a blasted surface is both quanti- 
tative and succinct, but the real test of its usefulness is 
whether the computed fractal dimension can be used in 
generating a simulated surface having most of the rel- 
evant structural features of the original surface. To test 
this, three fractal surfaces (D = 2.2, 2.5, and 2.8) were 
generated on a computer (Figure 8) using the stochastic 
triangular-subdivision model published by Fournier, et 
al. " A photograph of the leaf having a fractal dimension 
closest to each computer generated surface is positioned 
next to the generated surface. They are the 5 mil shot- 
blasted leaf (D=2.69) ,  the 2.5 mil shot-blasted leaf 
(D=2.48) ,  and the .5 mil sand-blasted leaf (D=2.24). 

The only input into the simulation model were the 
fractal dimension, a scaling factor, and the number of 
subdivisions. The scaling factor (we used 2.0) regulates 

3 5  1 ~ " 1 " ' 1 ' 1 "  

0  0 2  0 4  0 8  0 8  1 0  1 2  1 4  

LOG(E) 

Figure 7-Logarithm surface area vs logarithm of pixel scale for 
the 5.5 mil shot-blasted leaf heated at 45'C and viewed at three 

viewing angles 
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Figure &Leaf photographs and computer 
generated surfaces of increasing fractal di- 
mension: a) photograph D = 2.69, computer 
D = 2.80; b) photograph D = 2.48, computer 
D = 2.50, and; c) photograph D = 2.24, com- 

puter D = 2.20 

the amplitude of the computer generated surface features; 
it does not correspond to the F-value in equation (I) .  The 
number of subdivisions controls the fineness of the gener- 
ated surfaces and also the amount of computer time need- 
ed to generate the surface (computer rendering of the 
surfaces in Figure 8 took 3 h of computer time on a Vax 
Model 111750 computer). As the number of subdivisions 
increase, the surface appears finer. Five subdivisions 
yield an image consisting of a 33 x 33 matrix of pyrami- 
dal structures with triangular facets. As can be seen from 
Figure 8, five subdivisions are not adequate to obscure 
the triangular building blocks used in constructing the 
surface. 

In general, the authors felt that the computer generated 
surfaces compare quite favorably in roughness to the 
perceived roughness of the actual blasted surfaces. in so 
far as the perceived roughness decreases with decreasing 
fractal dimension and the roughness of the computer gen- 
erated surface corresponds to its paired photographed 
surface. 

SUMMARY AND CONCLUSIONS 

Poor surface preparation is thought to be the primary 
cause of premature coating system failures. One of the 
factors associated with poor surface preparation is the 
roughness of a substrate. The effect of surface roughness 
on the service life of a coating system is not well under- 
stood, since, historically, surface roughness has been 
difficult to measure and quantify. In this paper, a compu- 

tationally fast procedure is presented, based on fractal 
analysis techniques, for rcmotcly measuring and quanti- 
fying the perccivcd roughness of thermographically 
imaged, blasted steel panels. 

Shot-, grit-, and sand-blastcd Keane-Tator comparator 
leaves were thermographically imaged. Keane-Tator 
comparator leavcs wcrc sclccted bccausc they are abraded 
with the three most conimonly used blasting materials and 
they are abraded to different profile dcpths. The leaves 
were thermographically imaged, becausc thermographic 
imaging is an easy expcrimcnt to perform and thermo- 
graphic images provide a good delineation between the 
peak-and-valley heights, which is necessary for the frac- 
tal dimension computation. 

The fractal dimension of cach leaf was computed from 
the thermographic greyscale intensity surface. (For the 
Keane-Tator comparator discs, the fractal dimensions 
ranged between 2.2 and 2.7.) In gcneral. the fractal di- 
mension of a surface increases with increasing profile 
depth and concentration of the crater-like structures. 
Finally, it is shown that fractals are a good representation 
of an abraded surface; that is, the fractal dimension can 
be used as input into a simulation model from which most 
of the perceptually relevant shape structures on the ori- 
ginally imaged surface can be reconstructed. 
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APPENDIX A: 
Selection of the Pixel Scale Range 

For Fractal Dimension Computation 

To determine the fractal dimension of a comparator leaf, it is 
necessary to decide the pixel scale range over which a leaf 
exhibits fractal behavior. In looking at the S-shaped curves in 
Figures 2-4, this range corresponds to the middle linear portion 
of each curve. Since no standardized procedure was found, the 
following strategy was adopted. 

The lower value of the pixel scale range was selected to be 2 
by observing the sharp bend in the area curves at this value. This 
visual observation was used due to the limited amount of infor- 
mation available at this end of the curve. To determine the upper 
extent of the pixel range, the signature of the leaf in question 
was computed.12 where the signature is defined as the fractal 
dimension of every sequence of three pixels (e.g.. (1,2,3), 
(2,3,4), etc.). Thus. in a sense, the signature is the first deriva- 
tive of the log(A(~))  vs log(€) plot. As can be seen in Figure 
A-I, the signature typically increases to some maximum value 

and then decreases, approaching a value of 2 at large pixel 
scales. A leaf is fractal, therefore. over the range through which 
the signature is relatively constant. To determine the upper 
extent of this range, the derivative of this signature was comput- 
ed once again using every three points in sequence (see Figure 
A-I) and the upper pixel scale value was selected as the first 
minimum to occur in this curve. Thus, for leaf 3.OGlS76, this 
minimum occurs at the sixth pixel so that the fractal dimension 
is calculated for the pixel range of 2-6. The pixel scale ranges 
for all fifteen leaves are tabulated in Table I .  

I I I I I I I ~ I I I I I  

LEAF 3.0GIS76 

- 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 

LOG(E) 
Figure A - l - - C u ~ e s  used for selection of starting and stopping 
pixel scales: (a) logarithm surface area vs logarithm pixel scale 
plot for the 3.0 mil grit-blasted leaf heated to 45°C; (b) first 
derivative plotted against log(€); and (c) second derivative plot- 

ted against log(€) 
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Behavior of Pigments in Underwater 
Anticorrosive Paints with Cathodic 

Protection 

Y.P.S. Nirvan, Dhirendra Kumar, and J.H. Jagannath 
Ministry of Defence* 

Protective coatings are used mostly in conjunction 
with cathodic protection for the preservation of ship 
hulls against corrosion. The coating plays a signifi- 
cant role in deciding the cost of protection. This 
paper describes work related to the behavior of 
pigments in coatings under cathodic protection. For- 
mulations prepared using individual pigments in a 
chlorinated rubber resin were examined. 

Aluminum, zinc chromate, and zinc phosphate- 
based coatings required low current densities for 
maintaining a potential of -850 mV(SCE). Adhesion 
of these coatings to the steel was good and did not 
exhibit any blistering during the test period. The alu- 
minum pigment, along with extender pigment, dem- 
onstrated unsatisfactory behavior. Red lead, barium 
chromate, and basic lead silica chromate did not 
behave satisfactorily and required higher protective 
current densities. 

INTRODUCTION 

Corrosion protection of ship hulls and other structures in 
seawater is achieved by a combination of an anticorrosive 
paint system and cathodic protection. Protective current 
demand, i.e., economics of cathodic protection, is close- 
ly related to the nature and quality of the coating. Laque' 
has reported that a ship at rest with an intact satisfactory 
paint system can be protected at a current density of 
approximately I mA/m2. The current density requirement 
increases to 30 mAlm2 depending upon the behavior of 
the paint system. 

'Msnne Pa~nt*Secuuln Nwval Chc~n!crl& Mclallurg!cdl Laboratory. Naval Dockyard. Tnger 
Gate. Bombay 4Uo 023, India 
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It has been established that it is not only the binder 
materials but also the pigments incorporated in the com- 
positions that control the performance of coatings in 
seawater. Anderton2 observed that a vinyl composition 
with aluminum pigment showed superior performance as 
compared to a vinyl red lead formulation. The current 
required to maintain protective potential of steel coated 
with vinyl aluminum paint system was also much lower 
than vinyl red lead composition. 

This paper reports the behavior of pigments in a chlor- 
inated rubber binder under cathodic protection condi- 
tions. Chlorinated rubber-based paints are being widely 
used, particularly in developing countries, in view of 
their excellent chemical resistance as well as greater tol- 
erance to surface and climatic conditions. The results will 
provide guidelines for the selection of pigment(s) for 
underwater coatings for long-term protection of ship hulls 
installed with a cathodic protection system. 

MATERIALS AND METHODS 

Chlorinated rubber anticorrosive paints containing six 
pigments' were used for the present experiments. Impor- 
tant features of these paint compositions are given in 
Table I ,  along with their performance in seawater. 

P repara t ion  of T e s t  P a n e l s  

Test panels (I50 x 100 mm) were prepared from cold- 
rolled sheet steel conforming to type D of Indian Standard 
specification, IS:5 13- 1963. The panels were cleaned by 
abrasive blasting using chilled cast iron grits to a surface 
finish of quality Sa 2% of Swedish Specification SIS 
05.5900. After abrading with zero grade emery paper and 
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Table 1-Important Features of Chlorinated Rubber Resin 
Anticorrosive Paint and Their Performance in Seawater 14 PVC % 

Performance in Seawater -t- 18 (extended) 
lmmerslon Test' 

PVC Total PVC- - 
Pigment Oh 

Aluminum 18 21 10 10 
a 

10 10 
E '0 

24 27 

Zinc chromate 
Basic lead 

silico chromate 
Barium chromate 
Zinc phosphate 
Red lead 
Zinc phosphate1 

red lead 

i 

la) Pcitormaocc\ of aluminutn plgnentid cu~rpovr~<>n\  I" \erwirlrr habe hccn \haw" lor r Period in weeks 
perlodot eighl weeks and orhrr mmpoullan\ lor lull week, Bl~\lerlns rndraim\#un hibvc hcrn 
quantlfiedon ascaleof I n t ~ n ,  where ~ n m p r e ~ r n ~ ~ c c ~ n ~ p l e r e l y  Lntacl B l n ~ a n d ~ ~ ~ m l ~ c r t c r  1011'i Figure 2-Current requirements of chlorinated rubber COmpO- 
blirtei~ng or corrovon. Sitions incorporating aluminum pigment 

degreasing with solvents, a self-adhesive spot 16 mm in 
diameter was fixed in the center on one side of test 
coupon. Both sides of the panel were painted by brushing 
to build up an average dry film thickness of about 100 
microns. The adhesive tape was removed after seven days 
of drying of the coating under laboratory conditions. 
Exposed bare metal represented the holiday defect in 
coatings encountered in service. Before panels were im- 
mersed in seawater tanks, their edges were sealed with 
epoxy resin to a depth of 5 mm to eliminate edge effects. 

Experimental Set-up 

current was imprcsscd using an inert platinum anode to 
maintain the painted panel at a potential of -850 
mV(SCE). The seawater was changed at weekly inter- 
vals. Experiments were carried out at ambient tempera- 

' 

ture. The schematic experimental set-up is shown in 
Figure I .  The protective current required for test coupons 
over a 24-week period was rccorded. 

RESULTS AND DISCUSSION 

Protective current density-time curves, as well as the 
behavior of chlorinated rubber-based anticorrosive coat- 
ings, are shown in Figures 2-6. I t  is seen from Fijiures 

The procedure for the of paint behavior '2, 4 -  and 6 that the a 
with cathodic protection was based on the guidelines coating is influenced by the nature of the pigment used in 
suggested in a The required amount Of the The cOmpOsitiOns piamented with alu. 

. - -. - - .~ 

--I\ 

Natural seawater 

. - 
minum (without any extender). zinc chromate, and zinc 
phosphate show adcquatc tolerance to the alkaline condi- 
tions generated at the coating-substrate interface under 
cathodic protection. These compositions required current 
densities varying between 0.3 to 4 m ~ l m '  over a period 
of 24 weeks without any sign of adhesion loss. However, 
compositions containing aluminum along with an extend- 
er pigment, barium chromate, basic lead silico chromate, 
red lead, and a combination of red lead and zinc phos- 
phate required higher current densities during the same 
period. 

Aluminum Pigmented Compositions 

Of the four compositions investigated, three contained 
aluminum at pigment volumc concentration (PVC) of 18, 
24, and 30% without any extender pigment. The extended 
composition was comprised of 18Oh aluminum and 14% . 
barytes by volume. 

Aluminum pigmented compositions without extender 
were found to maintain excellent adhesion during the test 
period under cathodic protcction. The coatings were also 

Figure 1-Experimental set-up for cathodic protection found to be free from blistering. Some discoloration, 
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Figure 3 -Test panels with aluminum pigmented compositions, aluminum % PVC (a) 18; (b) 24; and (c) 30, after 24 weeks of 
immersion 

however, was noticed around the holiday. The extent of 
this discoloration decreased with increase in alu~iiinum 
pigment concentration (Fijiurr 3). Similar discoloration 
was observed by Andertons with vinyl aluminum primer. 
He attributed this phenomenon to the transmission of 
alkali formed at the metal interface towards seawater 
through the paint lilm. 

Aluminum pigmented compositions showed identical 
initial current requirement for maintaining a protective 
potential ( - 850 mV), which increased with time as well 
as with pigment volume concentration. The current re- 
quired for compositions having 18. 24, and 30% PVC of 
aluminum was I niAlm2 initially and rose to 2. 2 . 8 ,  and 
3.1 mAlm'. respectively. at the end of 24 weeks (Figure 

2). The current demand for the composition having 18% 
PVC was found to be the lowest. The good behavior of an 
aluminum pigment in anticorrosive paints is probably due 
to the lamellar shape of the pigment particles which re- 
stricts the permeation of corrosion-inducing species, 
namely water and oxygen, to the substrate.'.' 

AndertonX considers that aluminum pigment acts as an 
oxygen scavenger. According to him, the alkali formed as 
a result of the cathodic reaction dissolves the oxide coat- 
ing of the pignient particles, rendering the exposed metal- 
lic aluminum very reactive to diffusing oxygen. This 
results in reducing the access of oxygen to the substrate 
and eventually in the production of hydroxyl ions at the 
metal surface. The hydroxyl ions which are produced are 
transmitted towards the seawater through the water layer 
enveloping the pigment particles. 

1 4 1  
a- Basic lead silico chromate 

-e Barium chromate 

- Zinc chromate 

Period in weeks 

Figure 4-Current requirements of chlorinated rubber compo- Figure 5-Compositions containing (a) barium chromate; 
sition incorporating chromate pigments (b) basic lead silico chromate, after six weeks of immersion 
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- + Red leadlzinc phosphate 
E a 10 - +Zinc phosphate 
r - .- 
P - 
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Period in weeks 

Figure €-Current requirement of chlorinated rubber compo- 
sition incorporating red lead and zinc phosphate pigments 

The behavior of the aluminum composition containing 
an extender pigment was found to be far from satisfac- 
tory. The current density demand of this composition was 
observed to be of the order of 2 mAim2 initially, increas- 
ing steeply to 14 mAim2 at the end of 16 weeks. Blister- 
ing of the coating commenced a few days after the expo- 
sure in seawater. The spherical shape of the extender 
pigment particles probably disturbs the packing of the 
lamellar aluminum particles and this results in the inferior 
performance of the extended aluminum paint. 

Chromate Pigmented Compositions 

Zinc chromate, barium chromate, and basic lead silico 
chromate were used at a PVC level of 10% each and 
extended with barytes and red iron oxide to a total PVC of 

35%. The current density curves shown in Fixurc, 4 indi- 
cate that zinc chromate is a more effective anticorrosive 
pigment compared to the other two pigments. The compo- 
sition containing zinc chroti~ate required 0.45 mAim2 at 
the end 01'24-week period. There was no loss of adhesion 
or formation of blisters on panels. However, coniposi- 
tions with barium chromate and basic lead silico chromate 
behaved poorly, requiring higher currents at the hegin- 
ning as well as at the cnd of six weeks of experiments. 
The specimens painted with these two compositions were 
withdrawn because of early li)rrnation of blisters (F igure  
5). several of which grew to 6-8 mni diameter size. 
Blisters ruptured and exposed niorc barc area. This ex- 
plained the higher current required at the end of experi- 
ments. 

The difference in the behavior of these three chromate 
pigments in chlorinated rubber compositions can be ex- 
plained on the basis of their solubility in water. The 
relatively higher solubility of zinc chromate (1 .  I gm of 
C r 0 3  per liter in water) ensures more effectiveness in 
inhibiting anodic reactions, compared to other chromate 
pigments used in the study. 

Red Lead Pigmented Composition 

Red lead has bcen one of thc most versatile pigments 
used in oil-based anticorrosive primers. Thc first attempt 
to use this material in undcrwatcr formulations dates back 
to 1944." Chlorinated rubber red lead anticorro\ive paint 
not only showed a steadily increasing current rcquircment 
(Figurc~ 6). but also showed appreciable hlistcring (Fix- 
urc 7a). The curreni demand increased f ron~  1.75 to 14 
mAim2 in a period of 24 weeks. Rctl lead pigment helps 
in the formation of a compact paint lilni with a low water 
permeability"' and shall show good behavior in undcr- 
water corrosion protection. It is not, howcvcr. clear why 
the red lead pigmented coating rcquircd ;I higher current 
density for cathodic protection and at the satnc time re- 
sulted in pronounced blistering. 

(a) (4 (c) 

Figure 7-Compositions containing (a) red lead; (b) zinc phosphate; (c) red leadlzinc phosphate, after 24 weeks of immersion 
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Zinc Phosphate Piqmented Composition Red lead, barium chromate, and basic lead silico chro- 

Zinc phosphate is a relatively new anticorrosive pig- 
ment of low toxicity, and has been the subject of a 
number of investigations in recent years. The coating. 
when subjected to a potential of - 850 niV. did not show 
any blistering or loss of adhesion from the panel (Figirrc, 
7b). The different behavior of the composition pertaining 
to blistering observed in seawater immersion test (Tcrhlc I )  
and the present study apparently seems to be due to the 
higher coating thickness. This. however, requires further 
investigations. 

The current demand of the paint composition contain- 
ing zinc phosphate pigment was much lower than the red 
lead-based paint (Figure, 6) .  According to Clay and 
Cox," zinc phosphate, by virtue of its slight solubility, 
acts by polarizing both anodic and cathodic areas. The 
pigment also appears to pack in the fi lni in a manner that 
acts as a barrier to water molecules and salts. A combina- 
tion of electrochemical suppression of corrosion cells 
along with a moisture harrier effect possibly explains the 
diminished current requirement for cathodic protection of 
steel coated with zinc phosphate pigmented paint compo- 
sition. 

Composition containing a mixture o f  equal parts of red 
lead and zinc phosphate has shown a behavior interniedi- 
ate between red lead and zinc phosphate formulations. Its 
current density requirenicnt was found to be 1.2 n i ~ l m '  
initially. increasing to 7.8 m A / t n 2  in a period o f 2 4  weeks 
(Figure, 6). The paint film did not show any blistering or 
loss of adhesion ( F i g ~ r r  7c) .  

CONCLUSIONS 

Pigments in anticorrosive paints arc found to have a 
pronounced effect on the performance of coatings. as well 
as the current requirement for cathodic protection. Alu- 
minum and zinc chromate exhibit exceptionally good be- 
havior in coatings with cathodic protcction. Protective 
current requirement for compositions having these pig- 
ments is substantially low. Zinc phosphate pigment also 
behaves well. 

mate in coatings need very high current densities for 
maintaining the steel at protective potential. The coatings 
based on these pigments are also susceptible to blister 
formation. 
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Coatings Progress in the Mid 1980's 
Raymond B. Seymour 
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The large number of articles on coatings progress 
published during the past two years is indicative of 
improvements in technology in this field. Paint his- 
tory, which dates back to the Cro-Magnum period, is 
over 20,000 years old, but most of the advances in 
coatings technology have been made during the last 
half century. The efforts toward reducing VOC emis- 
sions in this $9 billion industry have been catalyzed 
by environmental regulations which started with Rule 
66 in 1965. These efforts have resulted in the devel- 
opment of superior water-borne and higher solids 
coatings, new pigments, new curing techniques, new 
characterization tools, and many new applications. 

HISTORY 

As pointed out hy Dr. Raymond Myers. the use ol'coat- 
ings extends further into the past than any other facet of 
polymer science.' The 20.000 year old Cro-Magnum 
cave paintings and most pre-17th century coatings were 
primarily decorative. But. aiicr lead paints became avail- 
able in the 17th century. paint was widely used as a 
preservative for wooden structures. 

The versatility of the early artisans was demonstrated 
by the use of sap from the lac tree. Rhrrs Vorncjf(~fc.rcr. over 
4.000 years ago.' This vesicatory urush or lacquer was 
actually cured by exposure to the atmosphere. Linseed 
oil. which was used in paints in the I Ith century, also 
cured or crosslinked when exposed to oxygen in the air. 
The use of this oleoresinous coating continued and was 
used to coat the horseless carriage of the early 1900's. 
The use of a crude paint stone mill in Boston in 1692 is 
recorded for its historical value as the so-called "black 
art" of paint manufacture progressed from the curing of 
tung oil to group transfer polymeri~ation.~ 
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In keeping with the recognition of the importance of 
history, information has been provided on the following: 
early history,4 history of decorative church paintings,' 
developments during the past 75 years,h the past 50 
years,' and during the 20th century.* Other historical 
accounts include: history of the UK paint industry," 30 
years of powder coatings,"' history of pigments," history 
of water-borne coatings." developments in Germany and 
abroad.'.' a coatings update,lJ and progress in coatings in 
1984. I s  

CHANGES IN THE COATINGS INDUSTRY 

In spite of competition from paint-free materials, the 
American paint industry continues to grow. Over 980,000 
gallons of paint, including over 320,000 gallons of archi- 
tectural paints. were produced in the U.S. in 1985. How- 
ever, because of the requirement for improved technol- 
ogy, the number of American paint producers has 
decreased from over 1,500 in 1967 to less than 1,000 in 
1986. Twenty firms produce 60% of America's paint at a 
selling price of $6 billion. Four firms account for more 
than one-half of this volume or 30% of all paint sold in 
the U.S. 

Among the many changes and acquisitions are: the 
purchase of Dutch Boy Paints by Sherwin Williams, the 
purchase of Du Pont's acrylic coatings by Clorox, the 
acquisition of Mobil's entire product coating line by Val- 
spar, the purchase of Inmont by BASF, and the acquisi- 
tion of Carboline by Sun.'" Du Pont has purchased the 
painting facility at Mt. Clemons, MI, from Ford, and De- 
Soto, which has been dependent on Sears for most of its 
sales, has diversified." 

According to the Paint Makers Association of Great 
Britain, the relative cost of materials, production, and 
sales of paint accounts for 56%. 13%, and 13%. respec- 
tively, of the selling price of a can of paint. Some saving 
is made possible by the use of rust-free plastic containers, 
particularly for water-borne  coating^.'^ The "do it your- 
self" applicator uses a brush, roller, or spray gun to paint 
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exterior and interior surfaces. The paint roll coater was 
developed in Finland in the 1930's.'" All application 
techniques have been improved and automated for indus- 
trial applications."'." 

WATER-BORNE COATINGS 

In recognition of the trend away from low solids coat- 
ings, the University of Southern Mississippi and the 
Southern Society for Coatings Technology inaugurated 
annual conferences on water-borne and higher-solids 
coatings at New Orleans. LA, in the mid 1970's. The 
plenary address at the 12th annual conference was pre- 
sented in February. 1985. by Dr. J.L. Gardon. Director 
of Research for Sherwin ~ i l l i a m s . "  

According to C.H. Kline and Company. annual latex 
sales in the U.S. exceed $2 billion and the paint industry 
is the major consumer of this product. Frost and Sullivan 
report that over 400.000 tons of vinyl and acrylic latices 
are used annually in western Europe and that this volume 
will exceed 500,000 tons in 1990. Italy. which had been 
the leading consumer of latex. has been displaced by 
West Germany. 

According to Business Communications Co., over 
200,000 tons of water-soluble polymers are used annually 
in the U.S. C.H. Kline reports that the annual sales of 
industrial thickeners are in excess of $500 million and 
that this volume should be greater than $600 million by 
1988. Cellulosics account for 85% of the thickening 
agents used in water-borne  coating^.?^." but polyure- 
thanes2" and other thickeners are also used in relatively 
large quantities.'7 Both hydrophilic and hydrophobic 
agents are used as th ick~ners .?~  

Chao has described a two-part water-borne acrylic 
coating system2' and Sethi has supplied a list of resins 
used in emulsion  coating^.^" Other recently published 
information includes a statistical model for emulsion 
paints above the critical PVC," the rheological perfor- 
mance of polyvinyl acetate emulsions," the drying of 
latex paints," aqueous dispersions of crosslinked poly- 
urethane~, '~ and information on emulsion polymerization 
for f o r r n u l a t o r ~ . ~ ~  

Polyvinyl acetate emulsions are being produced with- 
out seeding the latex." Water reducible alkyds contain- 
ing barium metaborate have low VOC emissions." An 
acrylic resin, which crosslinks with epoxy resins, is being 
used in  emulsion^.'^ Du Pont has developed a high solids 
"next generation" paint by the use of group transfer 
po~~mer iza t ion .~"  

Other information published on water-borne paint is as 
follows: high gloss  acrylic^,^" alkyd primers,41 furniture 
~oat ings:~ water soluble ammonium acrylates,4hnti- 
corrosive metal coatings,44 carboxylated acrylics,4"ri- 
mellitic anhydride ~oatings,~%ater thinnable epoxy- 
alkyd olig~mers:~ ABS:%onionic acetylenic glycol 
surf act ant^,^^ latex components," branched polyether- 
ester oligomers,'' and the hydrolytic stability of oligo- 
 ester^.'^ Other reports have been published on the choice 
of emulsifiers for epoxy resins,'.' the characteristics of 
emulsified alkyds,'4 kinetics of reactions of amines and 

polyvinylhcnzoyl chloride." ;I review of water-borne 
coatings.'" and fl~ctors ;~l'l'ccting applications ;tnd markct- 
ability of industri:~l water-borne cna~nc l s . '~  

New information is available o n  the cffcct ol' voltagc 
on the cationic elcctrodcposition of primers over ~ i n c -  
coated ~ t e e l . ' ~  the cfl'ccc ol' surfi~ctants on the elcctro- 
deposition ol' orgzlnic solvent dispcrsctl PVC coatings.'" 
and on the cathodic deposition of coatings on appli- 
ances."" thc clcctrodeposition of alkyd primer coatings."' 
blending of poly~iicrs for e~cctrodc~osition."' and the 
effect ol' polystyrene on clcctrodcpositetl carboxylatcd 
coatings."' 

HIGH SOLIDS COATINGS 

The solid conlent of orgilnic coatings has been in- 
creased from less than Sf% in the carly olcoresinous auto- 
mobile coating, to 1111 I'ont's higher solid Duco lacquer in 
the 1920's. to today's very high solids coatings with 
much lower VOC c~iiission values."" Improved high 
solids coatings. based on hydroxylatcd hy- 
droxyl functional mcrcnplan chain transfcr agents,"" hex- 
amethylolmclaminc."7."x polyesters."" and chlorinated 
polycthylcne7" arc ;~vailablc. Block copolymers have 
hccn used as dispcrs;~nts.~' The cffcct of line particles on 
optical properties of latex coatings7' and the effect of 
carboxylic acid substiti~tcs on the viscosity of acrylic 
oligomers havc been r c p o r t ~ d . ~ . ~  

POWDER COATINGS 

According to Frost and Sullivan. epoxy anhydride res- 
ins. such as epoxy-polyester blends. account for 32% and 
40% of the 40.000 tons of powder coatings used annual- 
ly. These coatings are widely used for furniture and small 
parts.74 New reports havc bcen published on advances in 
powder coating t e c h n ~ l o g y , ~ ~ . ~ "  trouble shooting,77 and 
 review^.^^.^' Other published reports on powder coatings 
are as follows: future o ~ t l o o k , ~ '  new applications,x' win- 
dow frame  application^,^“ new  advance^,^' surface prep- 
a r a t i o n ~ , ~ "  appliance coatings,x7 new  application^,^^.^" 
powder production,"' and electrostatically applied pow- 
der coatings." Rissman has described a new laboratory 
for polyester powder coatings."" 

The use of the following resins in powder coatings has 
been described: polyether-amides, block co- 
polymers,"4 radiation modified polyamides,'J' and epoxy 
resins.'" Powder coatings are being used by the American 
automobile industry for coating steering wheels, window 
trim, luggage racks, coil suspension springs. and brake 
 housing^.'^ 

ACRYLIC AND POLYESTER RESINS 

The production of acrylic coatings has been re- 
vie~ed. '~,""  High solids acrylics have been used for ap- 
pliance coatings.""' The use of emulsion polymerization 
techniques for the production of acrylic copolymers."" 
and the molecular weight distribution in high solids acryl- 
ics has been determined."" 
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New inforniation is available on the rheological propcr- 
ties o f  alkyds as ;I function o f  concentration"" and the 
solubility parameter o f  the solvent.")' Alkyds modilied 
with other poly~i icrsLoF and acid catalyzctl alkydimcla- 
mine resins have hccn used ;IS coatings.'"" Alkyds have 
been produced from pcntacrythritol and trimethylolpro- 
panc."17 Propylcnc glycol mono t-hutyl ether has been 
used as a cosolvcnt i n  water-rctluciblc ;~lkyds."" 

OTHER RESINS 

Recent investigations havc shown that low o i l  absorp- 
tion pigments should he usetl in conccnttxtions that arc 
5 %  below CPVC in I'VC.""' New reports arc availahlc on 
epoxy resins,'"' coal tar-epoxy rcsin systc~ns,'" cpoxy- 
polyamine systcnls."' polyphcnylcnc sullitlc.'" pcroxi- 
dized mclanlinc-formaltlchytlc o l igo~ners," '  ruhhcr 
modilied epoxy rcsin systc~ns."' nolyurcthunc co i~t -  
ingS.l I~L I  1 7  modilictl polystyrcnc,' '"anti higher solids 

phenolic primers. "'I 

APPLICATION TECHNIQUES 

About 70 tons o f  plastics arc hcing 111ctal coatcd ;innu- 
ally."" Small plastic articles arc hcing coatctl at Battcllc 
by molding the plastic i n  a tlic that ha\ a tcnipo~-ary metal 
lining."' A metal alloy coating (Elanlct) i s  b c ~ n g  uscd to 
protect plastic parts against elcctroniagnctic intcrl'crcnce 
(EMI).':' Metallizctl polypropylene l i l ~ n  is Inore resistant 
to gaseous permcation than uncoatctl l i lm."-' Metal pow- 
der su\pensions arc hcing tlcpoc~tctl hy ;In clcctroconting 
deposition process. ' ' I  

A new automated flow-coat spraying application pro- 
cess,I2' automated powder coating tcchniqucs."" robot 
coating production lines.'" "" ;~utonlatcd painting sys- 
tems.'"'and plasma processes for thc application ol'poly- 
meric li lms'" are available. Rotary l i l ~ n  c v i ~ p o ~ ~ t i o n  has 
been used to rcducc thc volatile contcnt o f  coatings. ' " 

CURING OF COATINGS 

Japanese lacquer made f ro~ i i  thc sap o f  thc K1rrr.c Vi,rrl- 
cifenr tree consists priniarily of urishiol which crosslinks 
when exposed to oxygen in  thc atmosphere. A similar 
curing process occurs with uncaturatctl tlrying oils which 
were introduced in  the I l t h  century nntl this reaction is 
catalyzed by heavy nictal salts o f  organic acids. called 
driers. Varnishes wcrc produced hy hlcnding phcnolic 
resins and unsaturated oils i n  the early 1900's. Later, 
alkyds wcrc modified by heating with thcsc "tlrying 
oils,"l".l Ll 

The curing step was clili)in;~tcd in  nlodcrn thcr~noplas- 
tic coatings, based on cellulose nitrate. polymcthyl ~neth- 
acrylate. and polyvinyl chloritlc. Ncvcrthclcas. mela- 
mine, alkyd, and phenolic w i n s  arc added to so111c 
thermoplastics to produce cro\slinkcd coi~tings. 

Coatings containing niultifunctiond :~crylatcs, such as 
trimethylolpropnnc triacrylatc. N-vinylpyrrolitlonc and 
N-vinylcaprolacta111 may be curcd by cxpo\urc to ultra- 
violet light radiation.'" '"' Mercury, clcctroless I;~mps, 
pulsed xenon lamps. ;IS well as pulsed lasers, may be used 

as U V  sources.'37 Sulfoniunl and iodonium photo-initia- 
tors may also he used for curing coatings. Abrasion and 
chemical resistant U V  cured coatings are being used to 
protect optical grade acrylic and polycarbonate sur- 
faces."* New information on photochemistry and photo- 
physics o f  polymers is a~ai lnhlc. '~'" 

Electron beams are used to a lesser extent for radiation 
curing of coatings. Polymethyl methacrylate is degraded 
by electron beams to provide non-specific curing o f  
tilnis.""' Infrared has also been used to cure lilms but this 
method has been displaced by U V  and electron beam 
curing. The latter is preferred for highly pigmented 
lilms."" The Ford Motor Co. started using electron beam 
curing in  1969 but has discontinued this technique in  
favor o f  conventional l a c q u c r s . " ~ i x t u r c s  o f  polyol 
liquid resins and liquid isocyanate functional resins have 
been cured rapidly by exposure to gaseous tertiary 
amines. I".' 

PIGMENTS 

Since the originnl coatings were used primarily for 
artistic dccoration. pigments played an important role i n  
the ancient cave murals and these colorants continue to 
make iliiportant contributions to modern coatings.'"' Ti- 
tanium dioxide which is produced at an annual rate o f  
over 800.000 tons is the principal white pigment.'"5 
About one half o f  this volume is used for coatings. 

The worldwide capacity for the production of  titanium 
dioxide is 2.6 mil l ion tonsLJ" and the total demand is 
expected to reach 3.5 m i l l i o n  tons by  the year 
2000.'47.14X New information has been provic'ed on the 
hiding power o f  titanium dioxide pigments,L4y on the 
characterization o f  pigment surfaces in terms o f  index o f  
refraction and solubility  parameter^,'^" and on the stabil- 
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i ty  o f  aqueous metallic oxidc pigment  dispersion^.'^' 
Alumina-modified titanium dioxide is recommended for 
use in  water-borne coating systems."' 

The reactors used to produce titanium dioxide are pro- 
tected by a temperature resistant silicone coating."-' 
Acrylic polymers have been used as dccolorizing floccu- 
lating agents for titanyl sulfate ~o lu t ions . ' ' ~  International 
standards on titanium dioxide have been 

Calcined china clay.''" zinc s ~ l l i d c . " ~  calcium car- 
b o n a ~ e , ' ~ ~  and silica'") have been used as white pigment 
extenders. Other reports have becn published on the dis- 
persion o f  magnetic pigments.'"" the use o f  zinc oxide in 
primers,Ih' amorphous silica gels.'"' and diatomite.'"' 

Worldwide demand for iron oxidc pigments is 570.000 
tons.lh4 Micaceous la~i iel lar iron oxide.'"' calcined mix- 
tures o f  iron and other metallic oxidc.'"" oxidized ferrous 
oxide,lh7 and yellow iron ox id^'"^ are available. Othcr 
reports are available on the properties o f  iron oxide pig- 
mented paints,'"" heavy metal based p ig rncn t~ , '~ "  yellow 
cadmium pigments,'" bronze powder,'" anti-corrosive 
paints,I7' green organic p i g m ~ n t s , ' ~ "  universal tinting 
systems,I7' greenish-blue phthaloxyaniine pigments.17" 
heterocycl ic ye l l ow azo-based p ig-  
ments, 17x-17' organoclay  extender^,'^" carbon black,lx' 

and N-E -1auryl glycine surface t rcat~ncnt . '~ '  The Envi- 
ronmental Protection Agency (EPA) has questioned the 
use o f  tributyltin i n  niarinc paints. In.' The use ol'germani- 
um oxide has been suggested for this end use.'X" 

SOLVENTS 

A high incident rate of neurological disorders in  paint- 
ers has been observed in  Scandinavia and American paint 
makers are reducing the VOC emissions o f  their coat- 
ingslx5 and installing solvent recovery sys te~ i~s . '~ "  EPA 
believes that glycol ethers pose an unreasonable risk to 
h ~ a l t h . " ~  That glycol ethers affect reproduction and are 
toxic was announced by the Wall Strc.c~t Joirrr~ol and the 
national NBC nightly news show. 

The number o f  incinerators for waste disposal are too 
fewIxx but landfill-compatible and marketable wastes 
have been obtained by the steam distillation o f  stil l bot- 
toms, 1x9.'"" New infor~i iat ion has been supplied on VOC 
emissions and ozone problems'"' and suggestions have 
been made for the reformulation o f  paint recipes."' 
Equations have been developed for calculating the solu- 
bi l i ty parameters o f  homologous solvent series. I"' 

CHARACTERIZATION A N D  TESTING 

Attempts have been made to predict the service l i fe of' 
steel  coating^.'"^ Laser interferometry has been used to 
measure the internal stress o f  coatings'"' and scanning 
laser acoustic microscopy has becn uscd to characterize 
latex paint films.'"" 

Nitrogen oxide decay kinetics have been used to pre- 
dict the surface l i fe o f  coatings'"' and protective proper- 
ties o f  paints have been evaluated by accelerated tests,lVX 
electrochemical methods,'"" and impedance tests.""' A 
mechanism for corrosion and delamination o f  coatings on 
phosphated steel has been propo~ed.'~)' 

The anticorrosive performance ol' coatings systems 
containing zinc phosphate has hccn improved by the addi- 
tion o f  zinc chromate"" or aluminuni phosphate.'"' Salt 
deposits from pigmcntctl coatings cxposctl to sulfur di- 
oxide ant1 ;~mmonia have been cvi~l~atcd." '"  

Othcr stutlics inclutlc thc cffcct of' crosslink density and 
polarity on permcarion.'"' water pcr~ncation,""' acccler- 
ated weathering tcs~s.'"~ ant1 testing o f  powtlcr coat- 
i n g ~ . ' " ~  New inl'or~n;~tion h;~s been puhlishctl on baking 
of primers,'"" rci~ct ion ~ncclianisnls in printing ink appli- 
cations.'"' monitoring Ilic curing ol'coatings.'" chroma- 
tographic charactcrilation o f  epoxy rcsins.'I2 and the 
curing o f  polycstcr coatings." ' Ncw inl'orniation on char- 
acterization o f  colol-'" ant1 itlcntilic;~tion o f  pig~iicnts"S 
is available. 

APPLICATIONS 

Water-borne co;~tings are being curcd by the addition 
of zirconiu~i i  c o ~ n ~ o u n t l s . ~ " '  Polymeric coatings arc hc- 
ing usctl for the protection o f  optical ~ ibe rs . "~  as can 
 coating^.''^ its in t~~~i icscent  I)i~i~its."O ;IS l ire resistant 
coatings."" as protection for ship hulls against harnaclc 
growth,"' as hot 111clts.'" for use in runways."' and for 

f. b ' . . 22'' 'I rICs. 
Siliconc coatctl h~hr i c  srrucrurcs wi l l  be usctl for the 

gymnastic and fencing stadia at the Olympic Games in  
South Korea in 19x8. The I ia~ari ls ol'hrokcn glass have 
been rcducctl by rhc application o f  polyurcthanc coatings 
to bottles."' 

Coatings playctl an important part i n  Ilic renovation of  
the century-old Statue ol' Lihcrty. Watcr-borne ~ i n c  dust 
i n  aqueous potassiunl silic;~rc was usctl as a protcctivc 
primer for the iron frame. T w o  coniponcnt wi~tcr-borne 
epoxy-polyamitlc and polytctr;rlluorcIhylm tape were 
also uscd in this rcconstruction.'"'l'hc USA's last switch 
engine has hccn rcstorctl hy thc application of  a poly- 
urethane Tlic Iiort I'itt block house. thc old- 
est monument l o  I3rilish coloni/alion of thc 18th century. 
has hccn rcstorctl by tlic application o f  wootl prc- 
scrvativcs."" 

SUMMARY 

In  his remarks on harriers to innovi~tion in the coatings 
industry, Glascr st;ltctl tl1;11 hcltcr nlnnagclncnt practiccs 
were nccdcd to optimize resc;~rcIi i ~ n d  d c ~ c I o p ~ i ~ c n r  cffcc- 
tivencss.'"' I n  his plenary talk at the I9XO Wa~cr-Borne 
and Higher-Solids Coatings Conference in Ncw Orlc;~ns. 
Dr .  T.J. Mirantla cnipliasiLctl tlic ncctl for rcncwctl inno- 
vation. support o f  f~~ntlanicnral research. ant1 the dcvclop- 
lnent o f  new and evolving tcclinology. I-le niaintainctl that 
there arc too many pcoplc trainctl in "nlortuary" scicncc 
who impctlc progress and arc anxious to hury new itlcas. 
He quotcd M;~sterlink's vcrsc. "for cvcry creative spirit. 
there are a thousand souls who wi l l  rise LIP and dcl'cnd the 
past." He uscd lacoccn's resurrection of' the Chryslcr 
Corp. as an ex;umplc for thosc in thc coatings industry.'"' 
I t  is cvitlcnt from this rcvicw tli;~r so~nc coatings I i r~ i is  are 
attempting to follow lacoccn's example. However, i n  
summary, one must admit that thc 500 paint lirms which 
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went out of business during the last two decades must 
have been disciples of Masterlink rather than of lacocca. 
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Society Meetings 

DALLAS.. . . . . . . . . . . . . . . . . NOV. 
"Calcium Carbonate Extender Size" 

Federation Prcsidcnt Carlos E. Dorris. 
of Jonca-Blair Co.. was in attendance at 
the niccting. Hc spokc hriclly about the 
1986 Annual Mccting and Pam1 Show in 
Atlanta. mentioning that attendance was 
thc sccond largest cvcr. Hc invited mcm- 
bers to attcnd this year's mccting to he 
held in Dallas in October. 

Technical Conimittcc Chairman Richard 
G .  Gohman.  of Joncs-Blair Co. .  an- 
nounced that thc Socicty contlnucs to work 
on a papcr for prcscntation at the 19x7 
Annual Mccting in October. 

The evening's technical presentation wa\ 
givcn hy Kcnncth Ha;lgenson. of 'l'homp- 
son. Wcinman & Co.. Cartcrsvillc. t i A .  
Thc Southern Socicty nicmhcr spokc on 
"TIII.. EI.FI..VT 01. CAI.C.IL'M C A K I ~ I N K ~ I .  Ex- 
TENIIIU O N  'Till; HII>IN(;  ~ K O ~ ~ I ~ . K  K l 1 . 3  (11 

INTI:KIOK  PAIN.^^." 
Mr. Haagcnson rcvicwcd hriclly the l i ~ u r  

general rolcs that calcium carhonates play 
in interior flat wall paints. Thcy arc, as  
follows: ( I )  'Tr) optimize spacing for 'l'i02: 
(2)  To providc dry hidc; (3)  To incrca\c 
total solids; and (4 )  To rcducc low :~ngle 
shccns. 

It was cvidcnt, from photos and contrat  
ratio measurcnicnts, that opacity dropped 
as particlc sizc increased. Mr. Haagcnson 
uscd several graphs to illustratc the cll'cct 
part~clc sizc has on opacity. 

Concluding his prcscntation. Mr. Haa- 
gcnson noted that filr optimum hiding pow- 
er, the following is nccdcd: For high 
PVC's, an cxtcndcr with a particle size lea\ 
than 6.25 microns; For low PVC's. a Ilat- 
ting agcnt will probahly he rcquircd. In 
addition, the vehicle mu\t hc cho\cn carc- 
fully and the cffcct\ of dispcraants. surfhc- 
tants. othcr additivcs. and varying orders 
of addition mu\t hc dctcrmincd. 

Q. Worrld prc,cipittrtrd ~~erl~~irrrn (rrrborr- 
ote crct the scrrnc,? 

A. An earlier study showed that thcy 
may he better in hidc. hut natural ground 
calcium carbonates will cost you Icss in the 
end. 

Q. Who! is /he pcrrti(.lc, size (?I' 7i02  vv 
extenders  

A. TiOz runs between .24 and .30 mi- 
crons. If you could obtain an cxtcndcr that 
small. you'd havc optiniun~ hidc. You can't 
get extenders that small. though. 

BUIIC.I: W. ALVIN.  SC(.~~,NIT\. 
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GOLDEN GATE . . . . . . . . . . . NOV. 
"Chemistry of Silicones" 

Socicty President Patricia Shaw, of Dav- 
lin Coatings Inc.. reported on the Fcdcr- 
ation's Annual Meeting in Atlanta. 

Robert T .  Miller. of Frank W. Dunnc 
C o . ,  1985-86 S o c ~ e t y  Prcsidcnt. an- 
nounccd thut the Society had won the Ma- 
terial Marketing Association Award at thc 
Federation's Annual Meeting. The award 
was givcn for the Manufacturing Commit- 
tee Confcrcnce on VOC prcscntcd in Junc 
19x6. The confcrcncc was chaircd hy 
Louis F. S;~nguinctti. of Jasco Chemical 
Corp. 

A. Gordon Rook. of Nuodex, Inc.. rc- 
portcd that the Gcorgc Baugh Hcckel 
Award w a  prcscntcd to Socicty mcnlhcr, 
Ncil Estrada. Thc award is prcscntcd to an 
individual whosc contributions to thc gcn- 
cral advancement of thc Fcdcration's intcr- 
cat and prestige havc hccn outstanding. 

Wolfgang Zinncrt. of Byk-Chcmie 
USA, presented thc evening's technical 
talk. Hc spoke on thc " N I ; ~  I ~ a ~ c i ~ r r  INTO 

C I I I ; M I S , I K Y  of: S I I . ICONI . .S  I.OI< ,rlii: 
COATIN(IS INI)IISI-RY." 

He rcvicwcd the typcs of silicone addi- 
tivcs uscd in coatings and the inllucncc of 
thew molccular structurc on coatings prop- 
crtics. 

Mr. Zinncrt statcd that it is the chemical 
structurc of the siliconc additivcs that gives 
good or had results. 

Silicone additivcs, according to Mr. Zin- 
ncrt. are used to corrcct surfacc dcfccts. 
such as orange peel, crawling. craters. 
foaming, lishcycs. and Hoating. They arc 
also uscd for slip. mar rcsistancc. and rc- 
ducing surface tension. 

The oldest silicone additivcs uscd in thc 
coating industry arc thc dimethylpolysilox- 
ancs. Bccausc of their volatility and the 
fact that they pose a health hazard, thcy arc 
very selcctivc and of limited use. 

Replacing the methyl group with a phe- 
nyl group forms phclylpolysiloxancs. Thcy 
give a wider range of application for sur- 
face How and tension reduction and hcttcr 
compatibility hut arc not as good for slip 
and mar rcsistancc. 

The speaker went on to say that poly- 
ether modilicd dimcthylpolysiloxanes cx- 
cccd a11 othcr types of siliconc additivcs 
uscd in the coatings industry today. This 
class of silicones is not dcpcndcnt on mo- 
lecular wcight for pcrformancc. 

The hydrolytic stability of polycthcr 
modified dimcthylpolysiloxanes depcnds 
on the Si-R or Si-OR linkagc. Thc Si-R 
linkage is resistant to hydrolysis. The Si- 
OR is prone to hydrolyze with thc poly- 
cthcr group splitting off, forming Si-0-Si. 
and resulting in incompatibility. 

Thc polycther modified mcthylalkyl- 
polysiloxanes siliconc additivcs act like 
sutiactants. They arc stable up to 300°F. 

OFFICERS OF THE PACIFIC NORTHWEST SOCIETY are (from lefl to  right): Secretary- 
John Daller; Vice-President-Yvon Poitras; President-Dennis Hattield; Society Repre- 

sentative--Carlion R. Huntington; and Treasurer-Ernil lraola 
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SOUTHERN SOCIETY OFFICERS: (from 
lefl to right): Society Representative-- 
Berger G. Justen; Treasurer-Kenneth 
W. Espeut; President-Ronald R. Brown; 
Vice-President-C. Lewis Davis; and 

Secretary-R. Scott McKenzie 

OFFICERS OF THE LOUISVILLE SOCIETY 
are (from left to  right): Vice-Presi- 
dent-Kenneth Hyde; President-Howard 
Rarnsay; Treasurer-Larry Pitchford; Past- 
Presidentdoyce S. St. Clair; Secretary- 
Louis Holrknecht; and Society Represen- 

tative-James A. Hoeck 

KANSAS CITY OFFICERS (from lefl to 
right): Treasurer--Nick Dispensa; Presi- 
dent-Steve Johnson; Vice President 
Jerry Hefling; Secretary-Roger Haines; 
and Society Representative-Norman 

Hon 
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In conclusion. Mr. Zinncrt touched on 
the ncwct siliconc additives on the ~iiarkct 
today, polyester ~llodil icd dilncthylpoly- 
siloxancs. They du not hchavc likc surk~c- 
tants and arc thcr~i~;~l ly stable up to 500°F. 

Q. A l~tl.\llllltl~l- i\ ll/)/)/y;li,q t,/tovy l~llil 
c.~~ctfit~g r11 (I ~lritt lor c r r l c i  rho irtlcr<.l~crr crtllte- 
.Silltl ;,\ ji1t/t11,q. Wlllll ;,\ 1/11, /lroll/l~lft'J 

A. Find out i f  thc cu\tolllcr i \  uslng :I 
silicone in his c~i i t ing. It c o ~ ~ l i l  he ;I sili- 
cone problem. Dctcrmi~ic aurk~cc tcn\lon 
of the topcoat. The topco;~t may li;~vc too 
high ;I \urfucc tcn\ion ;tnd is not wettilip 
thc primcr l i ~ r  pcx~tl ;alhc\iol~. 

Q.  W/ltll ;.\ y11ttr rt~l~llltttttl~lll/tll;~llr ji1r 

te,\~i~t,q t i  .s;/i~~~~ttc t~t/di~;vc fill- /~yt/roIy/ t~~ 
.\lohilily! 

A. A\k your supplicr i f  the siliconc ndili- 
tive is hydrolytic stable. A simple test 
would he to add ;I few drops of the silicone 
additive to the clcilr vchiclc and thcn i~dt l  ;I 
little PTSA and water itnd pl;~cc in a 120°F 
oven for two days. I f  it is hydrolytic un- 
stable. it wil l become h:i7y. 

E K N I . ~ ~  J, Sol I)AVINI. .Sc,~~rcIttr~ 

.............. HOUSTON.. OCT. 
Past-President's Pin Presented 

Socicty President Jil~iics W.  Judlin. of  
Devoc Kr Raynolds Co.. Inc.. prc\cntcd ;I 
Pa,t-Prcsidcnt'\ pin to Arthur K. Mcllcr- 
mott, of  Nalco Chcmic;~l Co. 

Willy C.P. Uusch. of  PP(; Inrlustrics. 
Inc. was nominated by the Boi~rd for hon- 
orary membership in thc Houston Socicty. 

JAMI .~  fi. TI !SIN(;. .Yt,c.rt~t(ft:v 

NORTHWESTERN.. ....... NOV. 

"Black Pigment Manufacturing" 

Society Rcprcscntativc Richard L .  
Frickcr, of  Valspar Corp.. reported 011 the 
Federation'\ Convention In Atlant;~. 

The Symposium Conilii~ttcc report was 
given by Susan Ocb\cr. of H.U. Fuller Co. 
The Society-sponsored conkrcncc. \chcd- 
ulcd Ibr March 3 st the Bloomington Mar- 
riott. wil l focus on " V W  Rcgulationr and 
Altcrnativc\." 

Achmad Elhrcchtcr. o f  thc Ilcpussa 
Corp., was onc of the evening's guest 
speakers. He covcretl the manuf;~cturing 
proccaacs for the dilf'crcnt typcs of  black 
pigmcnts. 

The spcakcr said that the fur~iace proccs\ 
is the mo\t modern, clean. and cflicicnt 
proccss of manufacturing hlack pigments. 
The old methods wcrc incflicicnt and dirty. 
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According to Mr. Elbrcchtcr, small par- 
ticle size produces jetness. Largc surface 
area yields high tinting strcngth and hiding 
power is dependent upon structure. 

'l'hc oxidation of carbon black produces 
hcttcr wctting and therefore better gloss. 
Carbon black is available in either powder 
fomi or beads. 

Thc tinting strength of carbon black is 
ten tinics higher than iron oxide black hc- 
cause thcrc arc SO niany more particles per 
weight unit. 

Q. Cott yo11 t,lt~ke tt It;,q/~-,q/o.~.s hltt1.k oat 
1/  tr k ~ r ~ c  porric.1~ .I;:, hlttck pi,q~ni,tit! 

A. Yes. but i t  wil l not be jet. 

Q. Clrtr pou ~ r i t i d  i t1 tlis~~~nvtrrrr ottly in 
M'ffIl'T , \ ~ ~ f ~ l l l ~ . '  

A. No. you need some vchiclc. 
RICIIAKI) KAKI.S.I.AI), Sec.rofrir~ 

Society Representative Jan P. Van Zelm, 
of Byk-Chemie U.S.A., addressed the Los 
Angeles Society at its November meeting 

PHILADELPHIA.. ......... NOV. Mr. McCall then proceeded to aivc the 

"Statistical Process Control" 

Jack R. McCall, of Valspar Corp.. pre- 
scntcd a paper on "Statistical Process 
Contr(~l." 

The spcakcr began his presentation say- 
ing that the object of Statistical Proccss 
Control is to take out varii~tion to insure 
product quality. Thc emphasis of SPC is to 
change from dctcction of errors to prcvcn- 
tion of errors. SPC provides evidence of 
how a system is performing. 

Statistical Process Control involvcs 
quality and frequency distribution of  mca- 
surements and control charts using avcrdpc 
and range data. Data is in two typcs: vari- 
able data is numerical numbers and attri- 
bute data involves counting cach incident. 
Variable data is used to plot range data. 

mathematical formulation for standard de- 
viation and used charts to show how it 
applies to various production events. He 
indicated that a process is in control when 
the plotted data shows 68% of the data is 
plus or minus one standard dcviation from 
the norm and 95% of the data is plus or 
minus two standard deviations. Approxi- 
mately 100% of the data should he within 
three standard deviations. 

Statistical Process Control is a tool for 
improvement. An SPC program should be 
implementcd at the top of  an organization. 
Senior management should be involved, 
employees should recelve formal training. 
an overall coordinator should be appointed. 
and i f  possible, the data should be comput- 
erized to simplify and speed up the evalua- 
tion of  the data. 

OFFICERS AND COMMITTEE CHAIRMEN OF THE WINNIPEG SECTlON of the Norlh- 
western Society for 1986-87. From lefl to right: Liaison-Robert Tinsley; Secretary- 
Neil Webb; Program-Alex Anstruther; President-Stephen Schultz; Membersh ip  

Andrew W. Lejczak; and Social-Kjell Talgoy 
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Constituent Society Meetings and Secretaries 
BALTIMORE (Third Thursday-Martin', Market Square. Towson. MD). 

HELEN KEECAN, Valspar Corp., 1401 Severn St., Baltimore, MD 21230. Virginia 
Section-Fourth Wednesday. Ramada Inn-East. Williamsburg. VA. 

BIRMINGHAM (First Thursday-Strathallan Hotel, Birmingham. England). 
D.M. HEATH, Holden Surhce Ctgs. Ltd.. Bordesley Green Rd., Bir~i~ingha~n B94TQ 
England. 

CHICAGO (First Monday-meetings alternate between Como Inn in Chicago 
and Sharko's West in Villa Park). EVANS ANGI:I.OS, Kraft Chemical Co.. 197.5 N. 
Hawthorne Ave., Melrose Park. I L  60160. 

CDlC (Second Monday-Sept.. Jan.. Apr.. June in Columbus; Oct.. Dec.. 
Mar., May in Cincinnati: and Nuv., Feb. in Dayton). CAROLYN TIILLY. Sun Chemical 
Corp., 4526 Chickering Ave.. Cincinnati. OH 45232. 

CLEVELAND (Third Tuesday-meeting sites vary). R. EIIWAKI) BISII. Ja~i~es- 
town Paint & Varnish Co.. I08 Main St.. Janiestown. PA 16134. 

DALLAS (Thursday following second Wednesday-Executive Inn. Near Love- 
field Airport). BRUCE ALVIN, DeSoto, Inc., P.O. Box 461268, Garland. TX 75046. 

DETROIT (Fourth Tuesday-meeting sites vary). JOANNI. CEI)ERNA. BASF 
lnmont Corp.. 26701 Telegraph Rd.. Southfield. M I  48086. 

GOLDEN GATE (Monday before third Wednesday-Alternate between 
Francesco's in Oakland. CA and Leaning Tower Restaurant in S. San Francisco). 
ERNEST SOLDAVINI. Nuodcx HuIs. 5555 Sunol Blvd.. Plcasanton. CA 0450h. 

HOUSTON (Second Wednesday-Look's Sir-Loin Inn. Houston. TX). JAMI:~ 
TUSING, PPG Industries, Inc., P.O. Box 1329, Houston, TX 77251. 

KANSAS CITY (Second Thursday4ascone's Restaurant. Kansas City. MO). 
ROGER HAINES, Tnemec Co., Inc., P.O. 1749, Kansas City, MO 64141. 

LOS ANGELES (Second WednesdaySteven's Steak House. Commerce. CA). 
PARKER PACE. Behr Process Corp., P.O. Box 1287. Santa Ana. CA 92702. 

LOUISVILLE (Third Wednesday-Executive Wesl Motor Hotel. Louisville. 
KY). LOUIS HOLZKNI~CHI.. Devoe Marine Coatings. 1437 Ponland Ave., Louisville, 
K Y  40203. 

MEXICO (Fourth Thursday-meeting sites vary). 
MONTREAL (First Wednesday-Bill Wong's Restaurant). R. F~i~nls,  Canbro 

Ltd., 29 E. Park St., Valleyfield. Que., Canada J6S IPX. 
NEW ENGLAND (Third Thursday-LeChateau Restaurant. Walthanl. MA). 

RWEK WOODHULL, California Products Corp., P.O. Box 569, Cambridge. MA 
02139. 

NEW YORK (Second Tuesday-Landmark 11. East Rutherford. NJ). DAVII) 
PENICHTER, D.H. Litter Co., Inc., 116 E. 16th St., New York, NY 10003. 

NORTHWESTERN (Tuesday after first Monday-Jax Cafe, Minneapolis. MN). 
RICHAKD KARLSTAD, Ceramic Industrial Coatings, 325 Hwy. #52-South, Osseo. MN 
55396. WINNIPEG SI:CI.ION (Third Tuesday. Marigold Restaurant)-NI:II. WIIIH, 
Phillips Paint Products Ltd.. 95 Paquin Rd., Winnipeg. MB, Canada R2J 3V9. 

PACIFIC NORTHWEST (Portland Section-Tuesday following second 
Wednesday: Seattle Section-the day after Portland; British Columbia Section-the 
day after Seattle). JOHN DALLEK, McCloskey Corp., 4155 N.W. Yeon. Portland. OR 
97210. 

PHILADELPHIA (Second Thursday-Williamson's, GSB Bldg.. Philadelphia. 
PA). LAWRENCE J. KELLY, Peltz-Rowlcy Chemicals, 5700 Tacony St.. Philadelphia. 
PA 19135. 

PIEDMONT (Third Wednesday-Howard Johnson's. Brentwood Exit of 1-85, 
High Point, NC). BARRY YORK, Reliance Universal. Inc., P.O. Box 2124. High 
Point, NC 27261. 

PITTSBURGH (First Monday-Montemurro's. Sharpsburg. PA). RI~IIARII G. 
MAKCI, Royston Laboratories, 128 First St., Pittsburgh. PA 1.5238. 

ROCKY MOUNTAIN (Monday following first Wednesday-Bernard's Ar- 
vada, CO). JEFFREY B. JOIINSON, Sashco, Inc.. I395 S. Acoma, Denver, CO 80223. 

ST. LOUIS (Third Tuesday-Salad Bowl). ROBERT L. WAGNON. Mwcel Chemi- 
cal Products Co., 4003 Park Ave.. St. Louis. MO 631 10. 

SOUTHERN (Gulf Coast Section-Third Thursday; Central Florida Section- 
Third Thursday after first Monday: Atlanta Section-Third Thursday; Memphis 
Section bi-monthly on Second Tuesday; Miami Section-Tuesday prior to Central 
Florida Section-R. Stun. McKawz~~. Southern Coatings & Chemicals, P.O. Box 
2688. Sumter, SC 29150. 

TORONTO (Second Monday4ambridge Motor Hotel). LARRY HAM, Stoche~n 
Inc., 5200 Dixie Rd., Suite 201. Mississauga, Ont.. Canada L4W I W .  

WESTERN NEW YORK (Third Tuesday-meeting sites vary). MARKO K. 
MARKOFF, 182 Farmingdale Rd.. Cheektowaga, NY 14225. 

In  conclusion. M r .  McCall sun~niarized 
by stating th;~l SPC is the only way the 
Unitctl Stiltcs is going to once ;~g;~in com- 
pete in the worltl m;~rkct with cornpanic\ 
fro111 J;!pan and the Near Ei~st. 'fhc chief 
compctltors of the U.S. use t l ~ c  SPC pro- 
cess ;111tl have hccn able to \iynilicantly 
iniprovc their pruduction qu;~lity. 

I.AwI<I.N(.I. J. K I  1.1 Y.  S~(.r('1(11> 

PITTSBURGH.. . . . . . . . . . . . NOV. 
"Titanium Chelates" 

Mark 'l'rout111;111. o f  I3r;ltlley Pt~inr Co.. 
Socicty Sccrct;~ry for 1085-X6 wa\ 11;11nctI 
co-winner ol' the Fctlcrat ion'\ Trig? Awartl. 

l'hc Env i ron~~~cn t ;~ l  C(~ntrol\ C t i t l ~ ~ n ~ t t c c  
is in ncctl ol' a C11;lirpcl-\on ;tntl i\ still 
seeking volunteers. Diane Ktlicus g;tve ;I 
report on whnt i~ i t l us t~y  should hc doing to 
comply wit l i  OSHA ant1 KCKA rcquirc- 
nlcnts. 

John L.. Hall. ol"l'ioxitlc ol'C';~n;ldo Ltd.. 
gave the cvcning's tccht~icc~l talk cnt~t lcd 
"'I'I.IANIIIV CIII 1.~11 \-A NOVI.I AIV- 
I ~ K O A < ' I I  ' 1 0  ~ l l l . l l l . i l ~ ~ l ~ ~ ~ \ l .  ~ l ~ ~ l l < O l  I \  

LX~I..S I'AIN.I\." MI Hall is ;I n ~ c ~ ~ ~ h c r  ol' 
the Monlrc;~l Society. 

KI(.IIARI~ MAIWI. .Soi~r(,/(frv 

WESTERN NEW YORK . . . . OCT. 
"Current Environmental Scene" 

litluc;~tion ('o111111ittcc C l i i ~ i r ~ i ~ ; ~ ~ )  JOI~IC\ 
I'ricc. o f  I'KIII Xr 1.n11lhcrt. Inc.. ;~~~nounccd 
th;a two \tutlcnt\ were ;~w,~rilctl $401) \chol- 
ar\hips l i)r the IC)Xh-87 \ch[ilahtic yc;lr. 

Sccrct;~ry M;~rh M;trkoll'. rctirccl. report- 
ctl t l i :~t 111c111hcr c11111p;11iies l'r;~tt ti 

I.nn>hcrt. III~.. ( ' l icni('c~nr;~l/l%~~fl 'alo. 
NI- C l~c~~ i i c ;~ ls .  Inc.. 1)nr-'li.ch. Inc.. ant1 
I..V. LOIII;IS ( ' h c ~ ~ ~ i c ; ~ l  ( 'o . .  h;~tl clon;~tccl a 
tot;~l 01 32.50 to the Spcci;~l I i luc;~tion 1:und. 

(;cl.altl I< Iv;~ncic. ol' I'ratt Xr I.;~~i~hcrt. 
Inc.. w;~\ ;~ppointcrl tclliporary 1:nviron- 
111e11t;11 COIIIIII~~~~~ ('lli~irpcr\on. 

The \ 1 ~ c ~ k c r  of tlic cvc~i inp w;!\ HLI:II 
M .  Sni i t l~ who prc\c~itcd n talk OII the cur- 
wnt c t ~ v i n ~ n ~ ~ ~ c n t d  bccnc ;~ntl how rcccnl 
t lcvclup~i~cnts woultl likely i~npact on lllc 
c(x~t i~ igs III(~LI\~I~. Dr. S ~ i ~ i t l l  \;lid th i~ l  the 
t r : ~ ~ ~ \ p o r t ; ~ t i o ~ ~  o f  h;~/ :~r i lo~~\  clic111ic;1ls. rcg- 
~ ~ l i ~ t i o ~ i s  ;II the wc)rh pli~cc. ant1 toxic \uh- 
stances in thc I$ho~.ntory arc ;I 1i.w ol' the 
rcccnl t l c v c l ~ ~ l ) ~ ~ ~ c ~ ~ l \  ;clli.cting tllc co;~tinfs 
inclu\try. 

Hc in~lic;~tctl th;~t OSIIA 1;1w\ were cx- 
p:~ndi~lg (hi\ yc;rr to cover I;~hor;~tc~ric\. in- 
dustrics other 1ht111 the ~ ( ~ i ~ l i l ~ y s  intlu\try. 
and Ii~hcliny to conliir111 with their I:un)- 
p;111 co1llllcr~l;lrt~. 

M A R K O  K .  MAUKOI I.. Sc,r.r(,to~.\ 
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CLEVELAND 

DOWNI Y.  GI.KAI 11 1. Sherwin-W11lia111s Co.. 
Cleveland. OH. 

GKIHHI.I.. PI:II.R R.-Ailiddea Co.. Strong\villc. 
OH. 

KONCHAK. RII.HAHII J.-Loelite Corp.. 
Cleveland. 

MI:I.K. JOHN D.-Sherwin-Willii1111\ ('(1.. 

Cleveland. 
Rt.o.lbu. JAM[:\ M.-Sherwi11-Willii1111* CO.. 

Cleveland 
SMITH. JAN ERI(~-JIIII~~Iow~ P~IIII~ & Varni\h. 

Jame\t~rwn. PA. 
T~ICKI R M A N .  R~c~~nu l ) - ( i l i ddcn  CII.. 

Strongsvillc. 
US[.HI.LK. DAVI: P.-Shclfield B r ~ ~ n r c  lac.. 

Cleveland. 
Woi11)s. BKIAN M.-J;~n~estown I';~int & 

Varnish. Jamcstown. 

RL'III.P(/ 

SCOTI. H.A.-Rocky River. OH. 

DALLAS 

MAKIINI:L. MAKIO A,-Roach Pilint Co.. Inc.. 
Dallas. TX. 

STI.PHI.N. MAIIII-M.-~.~~~~ Ind. Ctga. Inc.. 
Dallas. 

T~NNANT. MARC~S-Jones-BIalr CII.. Oalli~s. 

GOMLS. ANIHONY J.-P~~lyv~nyl C h e l ~ ~ i ~ i ~ l \ .  
Spring. TX. 

JLNNIN(;S. M~.rrHhw J.-M~nvilllto Cu.. D;III;I\. 
TX . 

NICCOL. ROHI:KI L.-Dcgu\*a Corp.. Pli111o. 
TX . 

RIBLI.IN. BKAI) A.-Rihclin Salt\. Garland. TX. 
RIL~Y. JOI.L T.-Ribclin Sales. Garland. 
R u ~ n ~ u u .  ROHIYKT H.-Valley Solvent\. Fort 

Worth, TX. 
YOUNG, Ro~nl.11 P.-Rohm i ~ n d  Hails Co.. 

Dallar. 

HOUSTON 

Arso~.iotc 

CHANFORI~, DANNY J.-Delta Distributi~rs. 
Houston. TX. 

FUIYII. G. LI:I'-Accron Chemical Dist., 
Houston. 

NELSON, C u n l d a h o t  Corp.. Richardson. TX. 
SBITLR. LOIIIS H. Ju.--C~~lumhian Chemicals. 

Houston. 
TRCKA. MI(.IIAI:I. P.-DOW Chrnlical CII.. 

Houston. 

KANSAS CITY 

BI.YI.K, HKIICI: G.-Hallmark Cards Inc.. 
Leavcnworth, KS. 

FRI~K. JOIIN M.--Contrast Equipment. Kansas 
City. MU. 

GOMLS, AN.IIIONY J.-Polyvinyl Chem. Ind.. 
Spring. TX. 

HII.ION. TIIOMAF W.-F.R. Hall Co.. N. 
Kansas Citv. MO. 

PLIKCI:I.I.. TIIOMAS E.-Rohm and Haas Co., 
Dallas, TX. 

LOS ANGELES 

FA.IIIOI 1 . ~ ~ 1 .  ZAIIKA-U.S. Microtek. Sun 
Valley, CA. 

GII I I~R I. DAN-Surrace Protecti~m Indu\tries, 
Inc., Lo\ Angeles. CA. 

Gol)n.r. RIIIII:K.I J.-Hieben Inc., Carson. CA. 

As,~oci~rrc 

FINCII, KARI.N G.-A.J. Lynch. Los Angeles. 
CA. 

Pol1t.1.1.. CKAIC~ M.-HarshawIFiltrol 
Partnership. Sepulveda. CA. 

RICI., COI.I.FI:N R.-AC Products Inc.. 
Placentia. CA. 

SI:YMOIIK, JAMI.S-Waahtech Systems. Inc., 
Riverside, CA. 

TAII'ALI.. WAINO A.-Steelcase Inc., Tustin. 
CA. 

NEW YORK 

HAWKI:~. MARIAN E.-R.T. Vanderbilt Co., 
Norwalk, CT. 

KAYI . J~~I.KI:Y C.-MacArthur Petroleum. 
Newark. NJ. 

ASCIINI.~. EI.I M.-EM Industries, Inc., 
Hawthorne. NJ 

BA.~IAI;I.IA. FKANK J.-Nuodex Inc., 
Piscalaway. NJ. 

FI.AMIN<;. MI-I-Henley & Co.. Montvale. NJ. 
K~SIIINS, AI !.AN M.-Lonza Inc., Fair Lawn, 

NJ. 
PA.~~I.. RASIIMI 1.-Absolute Coatings Inc.. 

New York, NY. 
S.I.II.I'. WI.NIIY L.--Color Corp. of America, 

Sicklerville. NJ. 

T ~ A N L Y .  SICIKIU-EM Industries Inc. .  
Hawthorne. 

Rerirt~d 

K A Y ~ ,  MELVIN S.-Short Hills. NJ. 

NORTHWESTERN 

Arthmc, 

GKO.~II, ROGC.K C.-Diversified Specialties, 
Minneapolis. MN. 

HALM. LEO W.-Valspar Corp.. Minneapolis. 
HEDDEN, RANIIY J.-Diamond Vogel Paint, 

Minneapolis. 
LUNIIAHI., ST~PIILN L.-Frost Paint & Oil Co., 

Minneapolis. 
ZI~GI;WEID. JOS~PII €.-Brooklyn Park. MN. 

EVANOFT, KRISTOR~LK P.-Kraft Chemical Co., 
Franklin. WI. 

Gnour. JOHN E.-Nuodex Hiils. Chicago, IL. 
HANSON, T ~ K R Y  M.-Unocal Chemical Div., 

St. Paul, MN. 
Nbrll~nstl, DANICI. 0.-Possis Corp.. Edina, 

MN. 
PI~.~KANTONIO. JOHN J.-DuPont Co., 

Plymouth, MN. 
T~ut11. t~.  GREG T.-Diamond Shamrock, 

Vadnais Hts.. MN. 
ZAPP, ROHFK.I. S.-Cyprus Ind. Minerals, 

Arlington Hts., 1L. 

EXSTLI), BERT JON-North Dakota State 
University. Fargo. ND. 

Lu~oseuo .  DAVID-North Dakota State 
University. Fargo. 

PACIFIC NORTHWEST 

Active 

BAUSH. JACK M.-Georgia Pacific Resins, 
Tacoma. WA 

GEIGER. CHARLF.~ W.-McCloskey Corp., 
Ponland, OR. 

GETLIN. D~~l~l.-Re!iance Universal Inc., 
Salem, OR. 

GIESEKE. DAVIII S.-Wiltech Corp., Longview. 
WA. 

PAKI.AN, ANGEL J.-Pleko Products Inc., 
Tacoma. 

HALPIN. JOIIN-Van Waterb & Rogers Inc.. 
Kent, WA. 

K1t~t.1.. DANIEI. T.-J.F. Shelton Co.. Portland, 
OR. 

MCTAVISII, DI.NNIS-Henley Chemicals Ltd.. 
Langley, B.C. 
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Surrey. B.C. 
WOLS'~~NH~I.MI. BKIAV K.-Charles Tennanl & 

Co. Ltd.. Vancouver. B.C. 

PHILADELPHIA 

Acriiv 

CASKIC.. JOHN A.-Classic Paint Co.. Penns 
Grove, NJ. 

JENKINS, WII.LIAM G.-Silkrline Mfg. Co.. 
Inc., Tamaqua. PA. 

KUB'KT. JOSEPII P.-Silberline Mfg. Co., Inc., 
Tamaqua. 

Associi~ri, 

HAMMKL, M E L - F ~ ~ ~  Container. Cockeysville. 
MD. 

HUBLEY. DAN-Fein Container, Pennsauken. 
NJ. 

MEKOES. JOIIN C.-Saturn Chemicals Inc.. 
Philadelphia. PA. 

ORTMAN. PAUL. E.-Monsanto Chemical Co.. 
Kenilworth. NJ. 

SHBEHAN, PA.~R~(.K M.-Durr Marketing 
Assoc.. Pittsburgh, PA. 

PIEDMONT 

DAVIS. MICHAEI. S.-Sadolin-Paint Prod.. 
Walkertown. NC. 

HURICKI, PLTEK M.-Ridgcway Chemicals. 
Charlotte, NC. 

Bossti, D.G.-Maginet Projects. Ayden. NC. 
COYPOCK, W~.SI.I.Y A.-Milton Roy Co.. 

Charlotte. NC. 
DUII)NT. S.r tv l i~ M.-A!,hland Che~~lical Co.. 

Charlotte. 
HAI.~., WILI-IAM M.--Growth Inlernalional. 

Advance. NC. 
M~Q~II.I.AN, JOIIN J.-Chcn~Central 

Jamestown. NC. 
MIXON, DANIKI. L.-Baychem Inc.. High Point. 

NC. 
SAMMONS. K u K . ~  L.-Diamond Shamrock. 

Matthews. NC. 
Vts~>n. R~III~KT A,-Tate Che~ilical Sales Co.. 

Greenshoro, NC. 

PITTSBURGH 

ANNA. Llio A.-Xlanahar Inc.. I'iltshurgh. PA. 
DIPIRKKO. MI(.IIAI:I. J.-PPC In<ll~strirs. IIIC.. 

Allison Park. PA. 
Fosr~:~,  KI:I.I.II A,-Mohay Corp.. Pithhurgh. 
MAKCINIAK, RICIIAKI) F.-PPG Indu\tries, lac.. 

Springdale. PA. 

Ross. ALAN S.-Kopper\ Co.. Inc.. 
Monrocvillc. PA. 

Sc.11~~1 . VI(.IIIKI,\ I<.-Moh:~y Corp.. 
Pitt\hurgh. 

'I'UA~~.~II.I.. Ji~~~u-Net~on;~l Polyrncrs. Bethel 
Park. PA. 

WAKO. HANS A,-Kopper, Co.. Monrtwville. 

As<-111'. I)A~-l)ar-'l'cch lllc.. Pltt\hurgh. \'A. 
H11.1 , I),,Y-TIIoIII:I> I*. S u l l i v a ~ ~  lnc.. 

Clcvcl:~a(l. OH. 
M( NA~IAUA. Ih)rcn~ II M.-'f;lr;~ CIicll~ir.;~I Co.. 

Pitt.;hurgh. 
P1n.s. MI(.IIAI.I F.-<.I). Hall C,).. l'win\hurf. 

OH. 

WESTERN NEW YORK 

GNIIXCKO. JAMI:~ Z.-NI. Chcn~iciils, Buffalo. 
NY. 

LANUON, TIIOMAS E.-Corning Gli155 Work\. 
Corning. NY. 

NAPI.I:S. GI:MAI.I+NL Chcn~ic;~lr. Buh lo .  
WAI.KI:K. EI)WAKI) L.-Prau & Lan~hert. Inc.. 

Buffdlo. 

PACKI-K, WI..SI.I:Y I..-Cyprus Industrial 
Minerals. Munn~c I:allr. OH. 

Cut the cost of caulk with CAMEL-Fit 
The lowest cost filler with the least room fdr resin. 
The problem with many fillers is that you end up using ing. So you reduce your resin costs, while using a filler that's 

more resin than vou'd like. low in cost too. Genstar Stone Products Company, Executive . . 
But low-cost CAME~FI? is a calcium carbonate with a unique Plaza IV, Hunt Valley, MD 21031. =ENSTAR 

particle size distribution that provides exceptionally high load- (301)628-4225. 
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by Earl Hill 

No. 16 

ACROSS 

1. Paint thinner 
8. Asphalt base enamel, black 
9. Coating composition 

10. lnsoluble colloidal state of matter 
11. o f  grind 
12. Water absorbing 
13. Transparent dye, blue 
16. Derived from pine oleoresin 
18. Hardness test 
19. Viscosity unit (Abr.) 
22. Liquid system, two-phase 
23. Test method for unsaturation 
24. Modern curing method 
27. Flame spray process 
28. l e t s  thicker (Rheol.) 
30. Absence of coating 
31. Metallic pigment 
32. To expand with heat 

DOWN 

1. Diatomaceous silica pigment 
2. Red 
3. Dibasic acid for alkyds 
4. Makes polymers flexible 
5. Water-base 
6. Common ketone (Abr.) 
7. Type of pigment (process derived) 

14. Spectral power distribution source 
15. Having to do with sound 
17. Fatty acid 
20. Stretchable; recoverable 
21. Form of viscosity. L 
22. Green 
23. Natural iron oxide 
25. To combine with 
26. Naturally derived drying oil, I- 
29. Prefix (Org. chem.) 

Solution 
to be 

published in 
March issue. 
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F uture Society Meetings 

Birmingham 
(Mar. ~)-"DET~.KMINNI.ION o k  SIIOK.~ 

AND LONG T ~ K M  P~( r r t ( . . r l o~  01 I:I.KI:I) BY 

CHK~MAT)-.-FKI.:I.. AN.I.I-~OKKOSI~N PAIN IS" 

-Mr. Nitsche. BASF Stuttgart. 
(Apr. 2)-MI:MOKIAI. LI:(.I~IKI. )OK E.A. 

BEVAN "AMINO RICSIN DI:VI:I.~I'M~:N I "- 

R. Barrett. B.I.P. Chemicals Ltd. 

Chicago 

(Mar. 2)-"How CI.OSI: Is C~.osl: 
ENO~<;H"-TC~I'~ Downes. Applied Color 
Systems. Inc. "EFI:I:<.I-IvI: FII.I.KA.II~N ok 
INI)LISTKIAI. C o ~ r ~ ~ ~ s " - C a r n c y  Likens. 
Commercial Filters. 

(Apr. 6)-"Niw INSICIIIIS I v r o  1,111' 

CHIIMISTKY 01: SII.I(-ONI-s FOK .r111.. 
C o n - r ~ ~ ~ s  INl)~s-r~Y"-spCIkcr from Byk 
Chemie USA. " H t c i ~ ~  so1.11)~ UK,IHANI: 
COA.~INGS"-Bernard T~iub. Spencer Kel- 
logg Products. N L  ChcmiculslNL Intlus- 
tries. Inc. 

(Mar .  ~ ) - " E N v I K O N ~ ~ ~ ~ . N ~ A ~ .  U1'- 
DATI~"-Hu~~ Smith. Sun Chemical Corp. 

Golden Gate 

(Mar. 16)-"NI:~ DI:VEI.OI>MI:N.IS IN 

HIGII so1.11)~ CON~IN(;S"-Richard John- 
son. Cargill, Inc. 

(Apr. 13)-"VIWYI. UIIP.OI.OGY MOI)I- 
FII:I) SYSTEMS"-R~C~ CaudwcII. Kcich- 
hold Chemicals. Inc. 

(May ~~)-"AI~vAvI-A~;I~s 01: PI<I,I)I~- 
PERSI:I) POI.YI:~.IIYI.I~NIS ANI) WI\SI.S IN 

HIGH PEKFOKMAN(.E COATIN(~S"-E~~O 
Cohen. Danicl Products Co. 

Los Angeles 

(Mar. 11)-"NEW DI~VI:I.OI,MI:N.~S IN 

HIGII SOLIIX Co~nN~s"-Richard John- 
son. Cargill. Inc. 

(Apr. 8)-"VINYI. RIII:OI.OGY M~I)II:II..I) 
Sys~t:~s"-Rick Caudwell. Rcichhold 
Chemicals. Inc. 

(May ~~)-"AI)VA~..~A(;II~ ok PKI:I)IS- 
PeKslil, P~I.YI:~IIYI.I:NI:S ANI) WAXIES IS 

Hl(;ll PEKH)KMAN(.I: COh'r l~( i~"-El iO 
Cohen, Danicl Products Co. 

Mew England 
(Fcb. ~ ~ ) - " W A ~ l ~ ~ ~ l 3 0 l < h ' l ~  RIII.O- 

I.CX;ICAI. A ~ ~ ) r r ~ v l : s " ~ p c i l k c T  from Rohm 
and Haas Co. 

(Mar, IY~ ' INv I : s I  I(;K~I~I:'S~.(.IINIV~II:S 
USING  PAIN.^"-Speaker from Fcdclal Bu- 
reau of Investigation. 

(Apr .  16)-"HI:AI.~II ASI,I.(.I.~ 01 

I~~~.YANATI.~"-P~ILII Zicglcr. Moh;~y 
Chcn~ical Corp. 

New York 
(Fcb. Zh)-Jo~u.r  MI.I I~IN(; \YI.I 1 1  

NYPCA. "LI:(;ISI.NI.IVI- UI'I),\.~I ." 
(Mar. 10)-"HAKI)I:NI.I<S I.OI< EI'OSI. 

Co~l-l~(;s"-John Sinclair. Pacilic Anchor 
Chemical. 

(Apr .  ~)-..UI,I)ATI: ON P<I\YI)I I< 

Co~r~s~;s"-Sic1 Harris. Co~ i \~~ l t : ~~ i t .  
(May I ~ ) - P A s ~ - P ~ I . ~ I I ~ I . N I ~ s ~  NI(;II I .  

PAVAC. AWAKI)~ PI~I:SI K ~ A  I ION. 

Pacific Northwest 
Portland, Seattle, and 
Vancouver Sections 

(Mar. 17-l9)-"Nl:w DI.VI.I.OI*~II N I \  ~h 

HI(;II SOI.II)S C o t i ~ ~ ~ ( ; ~ " - K i c I ~ i ~ r d  JO~II- 
son. Cargill. Inc. 

(Apr.  I ~ - I ~ ) - . ' V I N Y I .  RIII.OI.O~~Y 
MOI)II:II:I) SYSII ~s " -R i ck  C:~t~tlweII. 
Keichhold Chcniic;~ls. Inc. 

(May  19-2 1 I--"Al)vn~~l-h(;l.s ~ I I .  
PKI:I)ISI~I:KSII) POI.YI.:~IIVI.I:YI.S ,\MI WAXI .~  
IN HI(;II PI:KI.OKMAN(.I: co~.~. l~(;s"-El io 
Cohcn. Danicl Protluct\ Co. 

Philadelphia 

(Mar. I 2  &EI)II(.KIOKS' NI( ; I~I .  "EM- 
M . O Y V I . N ~ ~ ~ ~ ~ ~ V ) I ~ ~ I ' N ~ ~ I ~ ~ S I ~ '  I l l l . ~ O A ' l l \ ~ i ~  
INI)LIS~RY"-Speakers to he ;~nnounccd. 

Piedmont 
(Mar, IX)-FI.I)I;I<K~ION NI(,I~V. 
(Apr. IS)-"CAKI.I.I< E~.;II,\N~.I >i~.r;r"- 

Richard Fayssoux. Jr.. Easlliian Chcmical 
Products. Inc. 

(May ~ ~ ) - " C U K K I : ~ ~ ~ ~ ~ I S I ' I ~ K S I O S  MII I: 
IN(; MI :~ I I~ I>" -A~I~~~I~  Sz;it~liiiry. Prc~~i icr  
Mi l l  Corp. 

(June 17)-"AN I~.~I<oI~II(..I-IoN .TO AI'- 
I'I.AKAN<,I. A ~ ~ ~ . ~ s ~ s " - R i c I i i ~ r c l  W. H:I~- 
old. Hunter Aasociatcs Laboratory. Inc. 

Rocky Mountain 

(Mar, Y)-"Nl;w DI.VI.I,OI>MI.N.~S IK 

HIGII SOI.II)S Coi\.~~~(is"-Kichi~rd Johll- 
son. Cargill. Inc. 

(Apr. 6)-"VINYI. RIII..OI.O(;Y MOI)II.II I) 
Systems"-Rick Caudwcll. Kcichholtl 
Chemicals, Inc. 

(May I ~)-"AI)VAN-I-~<;I:S 01. PKI [)I\- 

I-~:KSI:I) POI.VI<~IIYI.I:NI:S AYI) WAXI s IN 

HI(;II PI:I<I:OI<MAN(.I; ~ O A ~ ~ ~ ~ N ~ ~ S ' ~ - ~ ~ ~ O  

Cohcn. Danicl Products Co. 

CLASSIFIED 
ADVERTISING 
-- - -- - - - -- - .. -. . . -. . - - - . . - - 

Aggressive. well cst;~hlishcd Pi~cilic North- 
west regional manul'actorcr seeking bench 
chemist with cxpcricncc in latex and sol- 
vent type trade sales syrlcrns. Thrcc to ten 
years cxpcricncc dcsiretl in lahoratory for- 
mul;~ting. ~llanuk~cturing. ant1 testing new 
and cxihting products. Your ilhility to work 
with colilpulcrs li)r color work as well as 
MSIIS. costing, l i)r~~iul:~ting, ctc.. wil l be 
particul;lrly dcsir;~hlc. Send resume and 
salary rcquircmcnls to P.O. Box 49.1 1. 
Vancouver. WA 0x662. 

CHIEF CHEMIST 
Long ct;~hlishcd artist color manufacturer 
nccds cxpcricncctl paint chcniist to t;lkc 
chtlrgc of ;ill ph;lsc\ ol' protluction. li)rniu- 
lation. Q.C.. and protluct dcvclopmcnt. 
Must prckr working in sni;~ll company. 
Exccllc~il opportunity li)r long tcrlll. UlCH 
ART COLOK CO., Box 700. Lotli, NJ 
07644. Phone: (701 ) 777-8844, 

f BRANCH AND OPERATIONS 
MANAGEMENT POSITIONS 
Excitlng Growth Opportun~l~es wlth 

EIM Corporation. 
A Nationwide Multi-Plant F~nish~ng Cmpany 
We oller excel en1 gro~lh opportun!l~es 
lor proless~onals win management and 
leadershlo skills --some ~o6t1ons have 
major proftl and loss responsta~ ty I 
you're an entrepreneJr~al type.  yo^ couqd 
be a part of our growth --  over 20% 
annually tor the past I0 years 
We are look~ng lor cand~dates wlth 
hands.on exper~knce In organ,c lln~shes 
--sh eld~ng coallngs. bondeo so ~d I Im 
lubrlcanls. textured I~nlshes. and 
corros~on-res~stanl coatlngs A won ng- 
knowleoge ol pretrealments s~ch as 
phosphatlng and chromatlng 1s also 
requlred A college degree IS helplul, but 
not necessary 11 you meet our other 
requirements 

EIM offers a compelltlve salary excel. 
lent fringe benellls and polentlal Imcen- 
tlveprograms It you have the deslre lo be 
a part ol a rap~dly growlng company and 
possessthesk~lls we requlre please send 
a resume and salary requtrementsInstrlct 
conl~dence to 

L.C. Horwedel. Prosldsnl 

E/M Corporation 
A subsldiaw ol  

6rwl Lakes ~hernlcai Corporatlon 
P.O. Box 2200 

West Lafayetle, IN 47906 
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Joseph I). Giusto rcccivctl the 10x6 
Herman H. Shugcr Mcnlori;~l Aw;l~cl ofthe 
Baltiniorc Coatings Intlustry Aw;lrtl\ Cou~l- 
cil on Novcnlhcr 10, I9XO. Hc was I'lrsi- 
dent of  the B;~ltinlorc Society i l l  10x4 ;~ntl 
has heen Soc~cty Kcprc\cnt;~tivc on the 
Federation B(~anl o f  1)ircctors since 10x5. 
Mr. Giu\to is Vice-l'rcsidcnt of  Operations 
lor Lcnmar. Inc.. in Ralt~~norc. 

Recipient\ of  tllc IC)X6 Merit Aw;~nls 
were: 1; Gerhardt, of  Brun~ng Paint Co.: 
T. Hopper. of  Vi~lspar Corp.: R. Jortland. 
of Tatc C h c ~ n i ~ l l  S;llc\ Co.: .I. McCor- 
mick, of  1.CI. Inc.: S. Ridgely, of  I.;r\ting 
Paints. Inc.: and C. l:dtma~i, of SCM I'ig- 
mcnt\. 

Kclco Div. of Mcrck ant1 Co.. Inc.. San 
Dicgo. CA. ha\ i~ppointcd Frank R. Bag- 
shaw Director. Industrial & Oil t:iclil M a -  
kct~ng. Hc will hc rcspon\ihlc lijr worltl- 
widc oll f~e ld  ant1 donlcstic indu\tri;~l 
markcting/salc\ activities. 

In add~t~on. Kclco I>iv. ;~nnouncctl the 
promotion of  Ronald R. Nelson to Scnior 
Sales Kcprcscntativc. Industrial Ilivision. 
He will he rcsponsihlc l i j r  all sales i ~ c t ~ v i -  
tics in the northeastern U.S. Mr. Ncl\cln is 
a mc~nbcr of the Southern Society. 

Battcllc Memorial Institute. Columbus. 
OH. announccd two key ;ippointment\ 
naming William J. Madia 1)ircctor (11' the 
Columbus Div. ant1 Richard A. Nathan 
Gcncral Managcr of  the Project M;~n;~gc- 
mcnt Divi\ion. 

In his new position. Dr. Matlia wil l head 
a staff of 3.100 scicntists, cnginccrs. and 
supporting specialists at the rcscilrch ccntcr 
in Columbus. He has been a IIICIII~C~ of  the 
Battcllc \tat'-\incc 1975. 

Dr. Nathan succeeds Dr. M;ldi;~ and is 
responsible l i ~ r  over 500 \tam n~cn~hcr\  in 
thc dcnlon\tration and tlcvclopn~cnt rc- 
search proprams division. Hc h;~\ hccn 
w~th Battcllc lor 17 years. 

Khconlctric\. Inc.. Piscntnw;~y. NJ. h;~s 
namcd Peter J. I.on~arzo Vice-l'rc\itlcnt 
with rc\ponsibilitic\ in vale\, ;~pplic;~tic~n 
cn!inccring, and service. Mr. I,ong;l~so'> 
pnor work experience includes tlcvcl~)pins 
husinc\s kind m~~rkc t ing  \tratcgics ;ln(l 
building successful sale\ organi/ati(~ns. 

In addition. Khco~nctrics ~ I ~ I ~ ~ L I I I C C ~ ~  two 
appoint~ncnts to their techntc;ll \tal'f. I m  
K. Park was niuncd I)ircctor of  Applic;~. 
tions Dcvclopmcnt and T inpAn  Huang 
was nanlcd Scnior Applic;~tion\ tng~necr. 

J.D. Giusto R.R. Nelson 

Richard A. Winstanley has joined the 
A.E. Stalcy M I .  Co.. Dccatur, IL, as 
Salcs Managcr. Surlctants. in the lirm's 
Horiron Chemical Division. Prior to loin- 
ing the lirm. Mr. Winstanlcy was Territory 
Managcr for Surfactants with the Vista 
Chcn1ic;ll Co. 

Jerome A. Seiner, Dircctor of  Ad- 
vanced Kcsearch at the research ant1 dcvcl- 
opnlent ccntcr of  PPG Intlustrics' Coatings 
& Kcsins Gmup. Allison Park. PA. h a  
hccn clcctcd to the PPG Technical Col- 
Icgiunl. He 15 the l l t h  I)istinguishcd 
Colleague namcd to the collcgiuni since it\ 
inception in IOX3. 

Mr. Seiner holds 05 patents ant1 h;~s 
nude tn:lny contributions to the coating9 
licltl. 

In another move at PPG, the Co;~tings & 
Kc\ins Group announced the appointment 
of Michael M .  Chau ;IS Scnior Rcscarch 
A\soci;~tc. Dr. Chau will work at the K&D 
Ccntcr. Sprlngtlalc. PA. 

Johnson Wax. S.C. Johnson & Son. 
Inc.. Racinc, WI. has appointed Richard 
A. Barry Scnior Marketing Manager- 
Coating Polymers. Prior to joining Johnson 
Wax. Mr. Barry held a variety of salcs 
rnan;~gcmcnt positiclns with the Hcnkcl 
Corp. 

The conlpany also announced that 
James P. Sperelakis has been namcd As- 
sociatc Market Managcr-Coating Poly- 
mers. Mr. Spcrclakis wil l assist new prod- 
uct and nlarkct dcvclopnlcnt progranis. Hc 
will rcport to Mr. Barry. 

S.P. Morcll & Co.. Inc.. Scarsdalc. NY, 
;tnnouncctl the appoint~ncnt of  Craig R. 
Kenworthy as Technical Rcprcscntativc in 
the ~nid-Atl~tntic tcrritory. Mr. Kcnworthy 
is a mcmbcr ofthe Philadelphia Society. 

R.A. Winstanley W.L. Stiff 

Wendy L. Stiff has hccn appointed 
Eastern Rcgional Salcs Manager for Color 
Corp. of  Amcrica. a division of  The Val- 
spar Corp.. Minneapolis. MN.  Ms. Stiff 
wil l he rcsponsiblc for manufacturers rcp- 
rcsentativcs as well as direct sales in 17 
statcs. Shc is a mcmhcr of thc New York 
and Philadclphia Socictics. 

Macbcth, a division o f  Kollmorgcn 
Corp.. Ncwhurgh. NY, announced that 
K.H. Lam has hcen appointcd Managcr of  
China trade. Mr. Lanl brings morc than 14 
years of  cxpcriencc in thc color control of  
tcxtiles and plastics to his new position. He 
will bc based in Hong Kong to support 
sales to customers in thc Pcoplcs' Republic 
of  China and Southeast Asia. 

The company announccd thc addition of  
James M.  'kacy as Rcprcscntative in thc 
nlidwcst U.S. for color lncasurcmcnt and 
control products and Robert T. Marcus as 
Dircctor of the Munscll Color Products 
Group Laboratory. 

As ;I rcsult of  tnanagclncnt rcorganiza- 
tion and growth. the following appc)int- 
Incnts wcrc announccd by Akzo Coatings 
Anlcrica Inc.. 'Troy. M I :  Joseph L. 
Wenzler-Exccutivc Vice-Prcsidcnt; 
George M. Findling-Executive Vicc- 
Prcsidcnt; and Bal K. Dubey-Managcr. 
Commercial Dcvelopnicnt. Coil Coatings. 

Charles S. Rigby has hccn promotcd to 
National Salcs Managcr, Specialty Chcnii- 
cats, Vclsicol Chcmical Corp., Roscmont. 
IL. Mr. Righy will hc based in thc Atlanta 
salcs office and guide the sales activities of 
territory sales managers. in addition to 
managing national account salcs. 
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B. James McCarthy has formed a new 
distributor company located in the Chicago 
area. A to Z Sales scrviccs the ink, paint. 
and plastic industries in northern Illinois. 
southern Wisconsin. and northwcstcrn 
Indiana. Mr.  McCarthy formerly scrvctl 
as Director of  Marketing for The Gliddcn 
Co. and as Vice-President and General 
Manager for the colorant divisions of Bcc 
Chemical. 

Kevin LeStarge has hccn appointcd 
Technical Dircctor of  the Mautz Paint Co.. 
Madison. WI.  In  this new position. hc will 
direct all pkascs o f  research and dcvclop- 
ment in the laboratory. 

Working with Mr.  LeStargc in research 
and product devclopmcnt wi l l  be B i l l  
Entwistle. Hc was rccently appointcd 
Senior Rescarch Associate for thc lirm. 

CEM Corp.. Indian Trail, NC, has ap- 
pointed Lee B. Gilman Markcting Man- 
ager. Dr. Gilman will bc rcsponsiblc for 
developing and implctncnting marketing 
strategy, coordinating advertising and pro- 
motion, and managing technical support 
for thc company's instrun~cntntion. 

Garth W. Thorpe has joincd CEM 
Corp.. lndian Trail. NC, as a Sales Rcprc- 
scntative. He will be rcsponsihlc for the 
Mid-Atlantic territory including Virginia. 
West Virginia. Kentucky. Tcnncssee, and 
North Carolina. 

Ma rk  Pucci has bccn appointcd Kc- 
search and Development Manager for cx- 
tmdable rcsins by Morton Chcmical Div.. 
Morton Thiokol. Inc., Chicago. IL.  Dr. 
Pucci wil l bc responsible for rcsctlrch. 
development. and start-up functions for 
extrudablc specialty products. 

Paul M.  Bryant has hecn nanied Na- 
tional Markcting Managcr for FRP Co;~t- 
ings. Coatings Div.. Fcrro Corp.. Clcvc- 
land. OH.  Hc previously served ;IS 

Regional Opcri~tions Managcr and Los An- 
gclcs District Sulcs Manager. 

In another move, Fcrro :~nnounccd th;tt 
H. James Luke has been appointcd .li.ch- 
nical Managcr for the Ply~nouth. IN. FKP 
Coatings operations. Mr. Luke will he rc- 
sponsiblc for the management of  quality 
control and technical scrvicc activities. and 
have the responsibility ofhtatistical proccs\ 
control coordinator. 

SCM Pigments. SCM Corp.. Billtimore. 
MD, has named Robert Dennis Salcs 
Reprcsentativc. In his new position. Mr. 
Dennis will be rcsponsiblc for salcs and 
service support in Wisconsin. Minnesota. 
and upper Michigan. He is a member of  the 
Northwestern Socicty. 

Casey L. Cordon has been appointcd 
Technical Sales Rcprcsentativc for Coat- 
ings & Additives at Hercules Incorporatcd. 
Wiltnington. DE. Mr. Cordon will be hc;rd- 
quartcrcd at the midwest region;ll oflicc in 
Napcrville. IL. 

Atlantic Industries. Nutlcy. NJ, has pro- 
moted Johnny E. Raines to the position of  
Assistant Technical Director of  thcir south- 
ern operation i n  Grcenvillc. SC. Mr. 
Raincs will bc rcsponsiblc for supervising 
exhaust dyeing and paper technical scr- 
viccs. 

Steven W. Schaefer has hccn namctl 
Executive Vice-President-Plastics & 
Polyn~ers for Occidcnti~l Chcmical Corp.. 
Daricn, CT. Mr. Schacfcr joincd Occidcnt- 
al in 1983 and most recently scrvcd as 
Scnior Vice-President-PVC Protlucts. 

Doug Melton has joined the hcadquar- 
tcrs staff o f  Myers Engineering, Bell, CA. 
as a Salcs Engineer. Prior to joining the 
firm. he was an Applications Engineer with 
Morehousc Industrics. 

Freeman Chemical Corp.. Port Wash- 
ington. WI, announced that Phi l ip J. 
Zaluska has joincd the Marketing Ilcpart- 
ment as a Coatings Specialist. Hc brings 
over 15 years' diversilicd cxpcricncc tn the 
chemical industry to Freeman. Mr. %alu\- 
ka's new duties will include dclining itnil 
dctcrniining new n~;~rkcts for Frcc~~ i ;~n 
products. 

Michael G. Sloan has hccn pron~otctl to 
Vice-President-West for Dcvoc Marine 
Coatings Co. and Dcvt r  Napko Protcctivc 
Coatings. divisions of  Grow Group. Inc.. 
New York. NY. Hc will be rchponsiblc for 
all marketing, salcs. and technical scrviccs 
in the western U.S., inclutling Alaska ;tntl 
Hawaii. 

In addition. Dcvoc has promotcd Wil- 
l iam H. Rembold to Managcr of  Opcr- 
ations for Dcvoc Marine Coating., Co. Mr. 
Remhold will be responsible for ;dl opcr- 
ations of  the Rivcrsitlc. CA. ilntl Pcnn- 
saukcn. NJ plants. 

Union Carhitlc Corp.. Blnhury. CT. an- 
nounced the appointment of  two new Vicc- 
Presidents in thcir Solvents ;lnd Coatinfs 
Materials Division. Ka r l  J. Hutchinson 
has hcen named Vice-President itnd Gcncr- 
al Managcr of  thc Etnulsion Systetns Dcpt. 
and Paul J. Johnston Vice-President and 
Gcncral Managcr Ibr the Ct,nting\ Resin\ 
Dept. 

Charles Glen Shugart was appointed 
Assistant Technical Director for the Corro- 
sion Control Group of Southern Coatings 
& Chcll~icill CII.. Sum~er. SC. H i \  rcspon- 
sibilitics will include technical dutic\ as 
well as R&l) liilihon ;~ctivity with salcs 
engineers and clients. Mr. Shug;lrt is a 
n~cnlhcr of  the Southcrli Socicty. 

Furanc Products Co.. Los Angclcs. CA. 
namcd Jensheng Chen Senior Hccarch 
Chemist l i ~ r  Electronic M;ttcrial\. In  this 
new position. Mr. Chcn will be developing 
adhesives. coatings. ilntl other high tech- 
nology ~t~;~tcrial\ rcqoircil li)r the ;tutoniat- 
cd product~on of electronic systems. 

Don Morgan. of  N L  Chcn~ical*/NL In- 
dustries (Atlilnta I'CA) ;~nd Barry Adler. 
of  Roycll. Inc.. Mcnlo Park. CA. (Golden 
Gate PCA)  were awarded Inilustry 
Achicvcn~cnt Awarcl by the Nation;tl Paint 
and Coatings Association l i ~ r  thcir out- 
stantling Iiliinagcnicnt of  "Picture I t  Paint- 
cd" comniunity scrvicc pro,jccts on behalf 
o f  thcir local asswi;~tionb. 

Mr.  Morgan tlircctctl two projects. in- 
cluding the donation of  paint and associ- 
ation Iililnpowcr l i ~ r  the construction of 
low-income homcs and ~ h c  cnhitncc~ncnt o f  
a tlowntown Atlantii nli~ss transit station 
with a colorful 11it1raI. 

Mr.  Adlcr. the ncwly appointed coordi- 
nattrr o f  thc "l'icturc It Paintctl" cam- 
paign. ncgoliatcd the linal dctails to pro- 
vide paint as the linishing touch on the 
rcnovation of  Si~n t:r;lncisco's Coit Tower. 
Mr.  Atllcr is ;I ~trernher (11- Golden Gale 
Socicty. 

Mi r iam I.aurcn, wili' of Sid Lauren. 
who scrvctl :la Executive Ilircctor of  Coat- 
ings Rcs~lrch Group. Inc. in Cleveland 
from cilrly 1072 to mid- IONS. died on No- 
vcmhcr 0. 

Mrs. Idaurcn was well known by many 
paint industry cxccutivcs, chemist\. ant1 
thcir wives representing the 30 companies 
in live countries that itre i~\sociatcd with 
CRGl. ;Is well ;is many 111cn1hcr\ (11' the 
Falcrittion, which her hu\hantl has scrvcd 
in various c;lp;tcitics. 

She received her M.S. dcgrcc fro111 Car- 
ncll Univ. Mcdicc~l School and most rc- 
ccntly worked at the C;lsc Wc\tcrn Kcscrvc 
Univcr\ity School of  Mctlicinc in CIcvc- 
land. In  ;tddition to her hushand. she is  
survived by a d;lughtcr. Uarhalx: a \on. 
David: and a sister. 
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Western Coatings Societies Announce Speakers 
For Biennial Symposium, Feb. 23-25, in Monterey 

The \pcakcrs have been announced Ihr 
the We\tcrn Coatings Societies' 18th Bi- 
ennial Symposiuni and Show in Montcrcy. 
CA. February 23-25. 19x7. 'fhis year's 
themc is "Tcchnici~l Exccllcncc ant1 Inno- 
vations for '87." 

Speaker\ and their topic\ arc as follows: 
"Extender Pigment\: Do They Mahc n 

Diffcrencc'!"-Jay Aujtin, H;~lox Pig- 
ments 

"Pathways to 1nnovi1tion"-Ah4 
Banov. A f r r ~ r i u ~ ~ r  I'lrinr R Coorirr,ys 
Jortrlltll 

"Multi-Metallic Coniplcxcs-The Next 
Generation of Driersn-Sa~iiucl J .  Bcllc- 
tiere. Nuodcx. Inc. 

"Substrate-1nitiatL.d Fungal Growth on 
Coatings: Origin i~nd Controlv-Michncl 
C. McLaurin. Buckman L:~horatoric\ 

"Weather Resistant Coatings Based 011 

Solvent Soluble Fluorc~ Polynicr Resins"- 
Marvin L .  Cainc. I.C.I. A~ i ic r~c i~s  

"Compliant Coillings Bilscd on Cyclo 
Aliphatic Epoxidcs and 'lime Polyola"- 
Rnbcrt Eaton. Union C~rhidc Corp. 

"The Use of Small Polymeric Miocro- 
voids in Forniuli~ting High PVC Paints"- 
David M. Fasano. Rohni and Hzas Co. 

"Controllable Variations in Pigment 
Dispersion Manufacture"-Mi~rtin Fcld- 
man. Nuodex. Inc. 

"New Epoxy Resins Technology li)r 
Ambient Tempcri~turc Curing High Solids 
and Solvents Coatings"-Marcel M .  
Gaschkc. CIBA-GEIGY Corp. 

"Vinyl Modilicd Epoxy Coatingsw- 
Thomas Ginsbcrg. Union Carhidc Corp. 

"The ElTect of Resin Formulation on 
Pcrform;lncc Properties of High Solids 
Polyurethane Business Machine Coat- 
ingsV--Cheryl Blomquist. CAS Chemical 

"Urcthanc Associative Thickeners and 
Non-Pigmentary Hiding Polymer"-Fred- 
crick Marschall, DPI Quality Paints 

"Effcctivc Utilization of Titanium Di- 
oxide in Coatings"-James E. McNutt. 
DuPont Co. 

"Mcrcaptans-An Added Dimension 
for Epoxy Coatingsu-Stuart Hartman. 
Diamond Shamrock 

DePaul Univ. Hosting Coatings Course 
DePaul University's Lincoln Park Cam- February IX-Water-borne Paints: 

pus is hosting "A Course in Coatings Trades Sales and Industrial 
Technology." The course. being spon- February 25-Dispersion of Pigments; 
sored by the Joint Education Committee of Rheology and Viscosity Measurement 
the Chicago Society lor Coatings Tcchnol- March &Adhesion Theory; Rheology 
ogy and Chicago Paint and Coatings Asso- Modifiers and Thickeners 
ciation, introduces both lechnical and non- March I ]-Use and Abuse of Additives, 
technical personnel to the I'undamentals of Mildewcides, and Preservatives 
the coatings industry. March l&Surfactants. Dispersants, 

The series of 16-weekly meetings began and Defoamers 
on January 14 and features guest lecturers April I--Oils. Alkyds, and Varnishes; 
who are acknowledged proltssic~nals in Driers, Antioxidants, and Antiskins 
their fields. The spcakcrs, experts from April 8-Emulsion Polymers 
both industry and academia, include John April 15-Industrial Polymers: Polyur- 
Gordon. John Graham, and Fred Steig. ethanes: Epoxies and Aminoplasts 
Guest lecturers are provided by Cargill, April 224oat ings Applications: Indus- 
Ine.. CIBA-GEIGY Corp., Rohm and trial andTradesales 
Haas Co.. and Union Carbide Cop .  April 29-Quality Assurance and Test 

Two texts, as well as handouts provided Methods 
by the speakers, accompany the lectures. May &Emerging Technologies; Envi- 

The course introduces the important con- ronmental Considerations and Governmen- 
eepts of coating technology I'or chemists, tal Regulations 
lechnicians, sales people, and those seek- A banquet on May 13 concludes the lec- 
ing a basic understanding of coatings. For- ture series. 
mulating techniques, raw materials, quality For more information, contact Gregory 
assurance, application methods. problem E. McWright, U.S.G. Corp., 700 N. Rte. 
solving, and environmental considerations 45, Libertyville, IL 60048, or Dave 
are covered in the course. Kuehner. DeSoto, Inc., 1700 S. Mt. Pros- 

Topics yet to be presented are: pect Rd., Des Plaines. IL 60018. 

"Challenges in Developing an Acrylic 
Polyol for VOC Compliant Urethane Coat- 
ings"-Douglas B. Rahrig. S.C. Johnson 
&Son. Inc. 

"The New Super Dispersible Organo 
Clays: Fact or Fiction"-Steve Roth. 
United Catalyst. Inc. 

"Rheological Measurcmcnts as a Guide 
to Additive Performance"-Marvin J .  
Schnall, Troy Chemical Corp. 

"Stabilization o f  Maintcnancc Coat- 
ings"-Peter Schirmann. CIBA-GEIGY 
Corp. 

"High Solids Urethane Coatingss-Ber- 
nard Taub. Spencer Kellogg1N.L. Indus- 
tries 

"Hydrocarbon Solvents in High Solids 
Coatingse-B.W. Taylor. Chcvron Re- 
search 

"Use of the Correlation Coefficient 
Matrix in the Design of Experiments"- 
George A. Coney. Jr. and Richard Verse- 
put, S. Matrix 

"Water-home Epoxy Baked Resins for 
Coatings Application Over Marginally 
Trcated Surfacesv-Speaker to be an- 
nounced. 

For additional information, contact Gen- 
eral Chairman, Ted Favata, T.L.T.. Inc.. 
3 18 Pendleton Way. Oakland. CA 94621. 

Automotive Color Design 
Is Focus of Symposium 
To Be Held May 28 in Ontario 

The Canadian Society for Color and the 
Detroit Colour Council have announced a 
joint symposium on Automotive Color De- 
sign, to be held on May 28 at Cleary Audi- 
torium, Windsor, Ontario (just across the 
river from Detroit). 

The program wi l l  feature as speakers, 
representatives from automotive firms, as 
well as from the coatings and pigment in- 
dustries, who wi l l  describe the complex- 
ities of developing automotive color pro- 
grams. Comparisons between American, 
European, and Japanese approaches will be 
highlighted. 

For complete program and registration 
information, contact William V. Longley, 
Ford Motor Company, Design Center, 
21175 Oakwood Boulevard, P. 0. Box 
21 10, Dearhorn, M I  48123 (313) 337-5234. 
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"Science and Technology in Surface Coatings" 
To Be Theme of OCCA Conference in Eastbourne 

The Biennial Conference of the Oil and 
Colour Chemists' Association will be held 
at the Grand Hotel, Eastbourne. England. 
from June 17-20. 1987. The theme of the 
program sessions will be "Advances and 
Application of Science and Technology in 
Surface Coatings." 

The Confcrencc will he arranged in four 
technical sessions with lecturers from the 
U.S., the U.K., Belgium, Finland. France. 
Norway, and Switzerland. The papers 
scheduled are: 

Keynote Address by Ari;~ Saloranta. 
President of the Federation o f  Scandina- 
vian Paint and Varnish Technologists. 

"Preparation of lonomcrs for Coat- 
ings from Water Soluble Polymers" - Dr. 
A. Wilson and Dr. J.W. Nicholson. of the 
Laboratory of the Government Chemist. 

"Novel Polyamide Tvpc Epoxy Cur- 
ing Agents" - R.H.E. Munn. of Cray 
Valley Products. 

"Alkyd Emulsions. Properties and 
Applications" - Thor Fjeldbcrg. of Dyno 
Industrier AS Noway. 

"Recent Advances in Crosslinking 
and Coring Applic;~tions to Surlhce Co;~t- 
ings" -Dr. H. Warson of Solihull Chemi- 
cal Services. 

"A Novel Water Based Coatinv Svs- 

"Durability o f  Anti-Carhon:~tio~l 
Coatings" - Dr. H. Robinson. of Taylor 
Woodrow Engineering. 

"Production o f  Zinc and Zinc Alloycil 
Dusts by Fine Atomization" - M. Lc- 
clcrcq. of Socictic dcs Mines et F(~ndcric\ 
de Zinc dc la Viclle Montagne. 

"Advances in Science and Tcchnol- 
ogy in Pigments" - Dr. R.L. Ki~ul.  of 
Sandoz Huriingue SA. 

"Membranc Scp;~ration li)r thc Pro- 
duction of Nitrogen Enrichctl Inert Gas" 
-Dr. N. Henwood. of Dow Chc~nic;~l To. 
Ltd. 

"Technical Progress of New licologi- 
cally Sali: Paint Systc~ i i~  ant1 Application 
Technologies" - I. Tonini. of Waltcr 
Macder AG. (Prc\entcd on hch;~lfof FAT- 
PEC). 

For a copy of the Conference Hrochurc. 
write to: Robert H. Hamhlin. OCCA. 
Priory House. 067 Harrow Kd.. Wcinhlcy. 
Middlesex. H A 0  ?SF Englantl. Phone: 
01-908- 10x6. 

& ,  

tem for Wet Arcas" - llkka Sarvimaki. of 
Tikkurila OY. (Pre\cnted on behalf of the 

Macbeth Seminar to Focus 
Scandinavian Federation). on "Fundamentals of Color'' 

"New Propylene Glycol Ethers k)r 
Water Borne Coatings" - J. Spauwcn. of 
Dow Chemical Co. Ltd. 

"High Binders in Decorative Emul- 
sion Paints" - D.S.W. Dargan and J. 
Hemmings. of Kirklees Chemic;~ls. 

"The Reliability of Durability Tcst- 
ing" - L. Cutrone and D.V. Moulton. of  
Tioxide Ltd. 

"Improving Dispersion of Pigments 
with Hyperdispersanta" - A.C.D:Cow- 
ley, of ICI Organics Div. 

"Development of Novel Driers for 
Paint" - N. Usman. o f  the Paint Rescarch 
Association. 

Keynote Address by G. Phillips. of 
Ault & Wiborg plc. 

"Advances in Ink Jet Printing and Ink 
Jet Inks" -Dr. W.G. Erskine. of Domino 
Printing Inks. 

"Advances in Environ~iicnrally Ac- 
ceptable Polyurethanes" - Paul C. Stie- 
vater, of N L  Chemicals. Spencer Kellogg 
Products. (Presented on behalf of the 
FSCT) 

"Rapid Electrodcpositioi~ Systems li)r 
Metallic Coatings" - Prof. Mcngies. of 
Loughhorough University. 

"Advances and Changes of Ink Tcch- 
nology in Cold Seal Packages" - P. Fal- 
Ion, of Johnson and Bloy Ltd. 

The 1987 schcdulc l i ~ r  "The Fundamen- 
tals of Color'' scmini~r, conducted by M;s- 
beth, a division of Kollmorgcn Corp.. has 
bcen announced. 

The two-day meeting is structured to 
provide a clear understanding of the proh- 
lems and solution\ associ;~tcd with the 
measurcmcnt. specilication, and control of 
color. Presentations arc airncd ;~t those in- 
volved in the design. production, or quality 
control of products for which color is 1111- 
portant. 

Lectures and practici~l tle~nonstrations 
are scheduled for the lirst day of the semi- 
nar. which costa $150. Thc k c  covers ref- 
erence material, workbook. and lunch. 
Thcrc is no charge for thc seconil day. 

Locations and dates lor the seminars ;Ire: 
January 15-16. Toledo. OH: January 22- 
23. Bloomington. MN: February 2-3. Chi- 
cago. IL; Fcbru;~ry 26-27. h l las .  TX: 
March 9-10. Lob Angclcs. CA: April 6-7. 
Grand Rapids, M I ;  ;tntl Apr i l  9-10. 
Neenah. WI. The remainder of the schcd- 
ulc will be released at a later date. 

Additional information and applications 
can he obtained from Jcannc Dolan or 
Karen Dcgnan. Machcth. Little Britain 
Rd.. P.O. Box 230. Newburgh. N Y  
12550-0382. 

hb 1. I think I have 
luml>ago. 

2. I'm type Z 
negative. 

3.1'm on the 
grapefruit diet. 

4.1 gave six 
months ago. 

5.1 just got back 
fronl Monaco. 

6.The lil~es are 
thirteen bltxks 
I011g. 

7.My mother won't 
let me. 

8.1 didn't sign up. 
9.1'm going out 

o f  town. 
10.ksthma runs in 

my family. 
1 1 .I forgot to eat 

this morning. 
12.1'1n allergic to 

flowering 
magnolia. \# Vg 

Path one's a doo~zy, 
but we're hoping yoit 
won't use any of them. 
Give blotxi through the 

Americ-dn Red Cross. 
I'lease, don't chicken out. 

EXCUSES DON? SAVE LIVES. 
BLOOD DOES. 

American + 
Red Cross 
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literature 

Expanded Sample Kit 
A samplc kit containing up to 17 siliconc 

additives has bccn introduced in litcraturc. 
The kit is dcsigncd lor laboratory hench- 
top use. Sa~nplc cont;~incrs hold four or  
live ounccs of product. The additivcj arc 
avallahlc both in the kit and as  \ingIc sanl- 
pic, by writ~ng Dow Corning. P.O. Box 
1592. Midland. MI 48640. 

Spray Booth Additive 
Information is now av:~ilahle on a ncw 

chemical additivc dc\igncd to rcducc tinic 
and manpowcr for cleaning and nitrintain- 
inp paint spray booths. Thc additivc. which 
forms a barrier bctwccn ovcrspr;iy paint 
and booth walls and grates, allow\ paint 
overspray to hc rcmovcd with watcr. For 
additional infor~iiation on I)<;-1005. con- 
tact Betz Labomtclr~cs, Inc.. Somurton 
Rd.. Trcvosc. PA 19047. 

Adhesion Resins 
A data \hcct dcacr~hing two adhc\ion 

resins that arc dcsigncd to improvc ~nitial. 
long-tcrm. and intcrlaycr adhcsion of 
paints to metallic. ~nincral, and c c ~ t r i n  
plastic sutiaccs is ;lvailahlc. Included arc 
recommendations on comp;~tihility ant1 
availability. propcrtics and applications, 
and processing and storage. For more in- 
formation on adhcsion rc\in\ LI'H and 
LTS, contact Nuodcx. Inc., a Hiils Coni- 
pany. P.O.  Box 365. Piscstaway. NJ 
08854. 

Partnership Program 
Ncw familics of rcsins and tlispcrsants 

and a "partnership prograni" h;lvc bccli 
introduccd in rcccntly rclc;~scil l i tc l~turc.  
The new resins rcprcscnt an addition to 
existing solid acrylic head resin I~nc \ .  Thc 
dispersants wcrc dcvclopcd for thc auto- 
motive linishes market. The "partnership 
program." in custom-dcsigncd polymers 
and polymcr manufacture. allows technicill 
experts to work directly with the ilidustry's 
technical pcrsonncl whcn developing or 
manufacturing rcsins. Morc information 
can be obtained by writing thc Du Pont 
Co.. Extcrnal Affairs Dcpt.. Wilmington. 
DE 19898. 

Mini Pumps 

A rcccntly rclcascd product bulletin de- 
scrihcs mini progrcssivc cavity pumps. The 
mini pump\ nictcr a widc rangc of matcri- 
als and pump low volumcs of shcar scnsi- 
tivc, high viscosity, high solids content 
materials. The pumps arc availahlc in thrcc 
sizcs with output capacities of 0-10. 0-5, 
and 0-2.5 litcrs pcr niinutc. dcpcnding 
upon sizc and pump speed. For dctails on 
NE Scrics Ncmo'O pumps. contact Nctzsch 
Inc.. 119 Pickcring Way.  Exton, PA 
19341-1393. 

Coatings Instrument 
A two-color, 28-page brochurc dctails a 

comprchcnsivc linc of coatings inspection 
instruments. Thc brochure contains a com- 
plctc description and photograph of cach 
instrumcnt. a listing of technical books and 
training manuals, and a "hclpful hints" 
scction on the proper usc ot thc variouy 
instrunicnts. For a copy of the instrument 
brochure, contact William I). Corhett. 
KTA-Tutor. Inc.. 115 Technology Dr.. 
Pittsburgh. PA 15275. 

Flame Retardant 
A watcr-bascd Ilamc retardant dcsigncd 

to minimize thc chancc of corrosion on 
production cquipmcnt during usagc has 
bccn introduccd in litcraturc. These tlamc 
retardants can be uacd as rcplacernents for 
halogcniantimony oxidc and othcr halogcni 
phosphorus systcrns. Furthcr information 
on FyarcstoroY 330B can be obtained from 
Pcarsall Products. Witco Corp.. P.O. Box 
42817. Houston. TX 77242-2817. 

Filter Cartridge 
An eight-pagc, four-color brochurc dc- 

scribcs in dctail a disposable cartridge filter 
linc. Thc brochurc also provides data on 
chc~nical compatibility, cartridge scaling 
options, and a dctailcd checklist to assist in 
spccil'ying thc optimum wound libcr liltcr 
for an application. The cartridge is avail- 
able in a choicc of 13 differcnt libers. 16 
diffcrcnt rcmoval ratings. 17 diffcrcnt 
Icngths, and five diffcrcnt ccntcr corc ma- 
tcrials. For dctails on the "DFT Classic 
Filter Cartridgc" brochurc, contact Filtcr- 
itc. 2033 Grccnspring Dr.. Timoniurn. MD 
21093. 

Toxicology Information 
Bulletins updating toxicology inforrna- 

tion on EO- and PO-based glycol cthcrs 
and acetates have been published. The lit- 
erature offers comprchcnsive data on the 
latest devclopmcnts in glycol ether re- 
search and health and safety information on 
PO-hascd glycol ethers and acetates. Also 
included are updates on thc EPA's recent 
referrals to OSHA and an advanced notice 
of proposed rulemaking for testing tri-EO- 
based cthcrs. Copies of the literature are 
available from thc Markcting Cornmunica- 
tions Department. A R C 0  Chcrnical Co., 
1500 Markct St., Philadclphia. PA 19102. 

Fourier Transform Techniques 
A new booklet on basic cxpcrimcntal 

tcchniqucs used in Fouricr Transform 
NMR is being offered. Thc booklet illus- 
tratcs NMR experiments commonly used 
in thc laboratory and covers onc- and two- 
dimensional  t echn iques .  A copy  o f  
" m N M R  Techniques for Organic Chem- 
ists" is available by writing [BM Instru- 
ments, Inc., Magnetics Markcting. P.O. 
Box 3332. Danbury. C T  06813. 

Paint Matching System 
A computcrizcd paint matching systcm 

is described in a technical bulletin. The 
systcm is dcsigncd to match a samplc shade 
to a standard color in thc dcsircd paint 
system or calculate a new matching recipe. 
More information is available on the 
P.0.P.-Eyc"' Paint Matching System from 
Macbcth, Div. of Kollmorgcn Corp., Little 
Br~tain Rd., P.O. Box 230, Ncwburgh, 
NY 12550-0382. 

Preservative 

A water-soluble preservative capable of 
protecting a wide range of aqueous prod- 
ucts from microbial attack and spoilagc is 
highlighted in a four-color brochure. Ap- 
plications include emulsion resins. latex 
paints, adhesives, dispersed colors and pig- 
mcnt slurrics, liquid polishes and waxes. 
ready-mix joint ccmcnt. printing inks. 
petroleum drilling muds. paper coatings. 
sealants. and caulks. For additional infor- 
mation on Cosan 145, contact Cosan 
Chemical Corp., 400 14th St.. Carlstadt, 
NJ 07072. 
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Pigment Preservative Asphalt Thickener 
Litcraturc describes a prcscrvativc l i ~ r  

pigmcnt and fillcr slurrics. The prcscrv;i- 
tivc contains a 50% aqucous solution 01' 
glutaraldehydc and is used in controlling 
bacterial growth in aqueous pigment and 
fillcr slurries. Further inform;~tion on 
UCARCIDEO"nti1nicrobia1 750 can he 
obtained from Union Carhidc Corp.. Spc- 
cialty Chemicals Div.. Dcpt. L-3493. 39 
Old Ridgcbury Rd.. Danhury. CT 06817- 
0 0 1 .  

Information is available on an asphalt 
thickener that hclps formulators protlucc 
non-asbestos asphalt coatings with a hut- 
tery consistency. I t  iilso contrihutcs liquid 
separation resistance and shelf sti~hility 
whilc producing lormulations equivalent to 
thosc containing ashcstos. For morc det;~ils 
on Attagel@ 36. writc Engclhard Corp.. 
Performance Minerals Group. Specialty 
Chemicals Div.. 33 Wood Avc. South. 
Mcnlo Park. CN-28. Edison. NJ OXX18. 

Dede*'Topsee CATOX Catalytic ncineration 
Dedert/Tops@e CATOX catalytic incinerators are extremely effective at remov- 
ing volatile organic compounds from exhaust gases. The CATOX process is 
vewreliableand uses a proprietary CK 302 metal oxide catalyst. The catalyst is 
rdstant to poisoning by sulfur, chlorine and silicones, and has a guaranteed 
life of 12.000 hours. with 30.000 hour life expected in most applications. 
CATOX plants can be designed for autothermaloperation in many cases, and 
can handle varying inlet concentration and flowate without damage to the 
catalyst or the equipment. Some typical industrial applications for the CATOX 
system include: printing, plastics, tape and coatings manufacturers, phthalic 
anhydride, petrochemical, pharmaceutical, adhesives and production line 
painting operations. 
Dedert Corporation, 20000 Governors Drive, 
Olympia Fields, Illinois 60461-1074 (312) 747-7000. 

Side Striping Guide 
Litcniturc is ;iv;til;~hlc on ;I ten-page 

ho(lklct that gives wcltlctl can protluction 
line tlcsigncrs inI'or~n;ition on the \idc 
striping procc\s. 'l'hc hrochurc di\cu\\c\ 
production line cquip~~icnt options. me- 
<,,. .~n~c,~l ' .. veri;~hlc\ which ;~l'icct \tripe ;~ppli- 
catiun. ant1 conlriion production prohlcm\ 
;inti solution\. Further information (I!- ;I free 
copy of "l)cSoto Side Stripe Applic:~tionh 
(iuidclinc\" can he oht;~inctl 1'1.0111 1)onnii 
John\on. Marketing C'o~nt~~unic;~t ion\ 
Man;~gcr. I)cSoto. Inc.. 1700 S. Mr. Pro\- 
pcct Ktl.. I)ch Pl;~inc\. 11. 00017. 

1 

I 
( Friction Tester 

Litcraturc is availahlc 1111 ;I fully nuto- 
111:1tciI i ! i \ t r t i~~~cnt for tc\ti~ig the \l ip i ~ n d  
li-iction cIi;~n~ctcr~stic\ (11' pi~pcr. l i l~ i i .  ruh- 
her. pl;~\tic. ;~ntl other \i~nil;~r ~n;ilcri;~l\. 
'l'hc instrument c;~lcul;~tc\ an11 (l~\plays 
hot11 static ;~nd ;Ivcr+c kinctic cocflicicnt\ 
of friction in one test run. t o r  tlct;~il\ on the 
MonitoriSlip ;~ntl Friction. write .l'c\ting 
M, ,~cli~ncs . . lnc.. 400 I<;~yvicw Avc.. Amity- / villc. NY 11701. 

1 Microproces~r  Instrument 
A microprocchsor instrunlent that give\ a 

digit;~l reatloot of the tcmpcraturc. rclat~vc 
hunlitlity. and dew point i\ the suli,jcct oI';i 
rcccntly ~~Ie;ise(I product hullctin. 'flic I kind-held unit can he u\cd in ;my 1oc;ltion 
and oflcrs relative Iiumitlity reading\ from ' 0-97'L ;~ntl tlcw po111t calculati~n. For Illore 
inli)r~~i;ttion on the I:lc~mctcr 117. wrltc 
Elcon~ctcr Inc.. I IXO E. Big Bc;lvcr. Troy. 
M I  480x3. 

i Software Brochure 
A rcccntly rclcasctl hrochurc dc\crihe\ 

I ;In uptl;ltctl M;~tcri;iI S i~k t y  Dilt:~ Shcct soh- 
ware propr;ini. 'The MSDS prograln con1- 
plies with OSHA's H;rz;~rtl Coln~i~unication 
Standartl. The prograln ;~otornatically look\ 
up hazardoiis ingrctlicnt\ and will dctcr- 
mine weight percent. hoiling cingc. jpccif- 
ic gnivity. Ilaah point. and 1110rc. The 
"BalchM;~\tcr PLUS + " hrochurc is avail- 
ahlc I'rom Pacilic Micro Sollw;irc Engi- 
neering, 651 1 Salt I.;lkc Avc.. Ucll. CA 
9020 1 . 

Porosimeter 
A rcccntly rclcasctl eight-pagc hrochurc 

details a porosimctcr designed to dctcr~ilinc 
total porc volumc and porc volume distri- 
hution versus porc size. total porc arca and 
pore arca tlistrihution. :~ntl hulk ant1 appar- 
ent densities. For morc informution, con- 
tact Micromcritics. One Micromcritics 
Dr.. Norcross. GA 30093- 1x77. 
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Attapulgite Products 
A pocket-sizc guidc dcscribcs a divcrsc 

line of  spccialty kaolin- and attapulgitc- 
based products. The "Handy Guidc to 
Typical Propcrticg of  Engclhard Products" 
is availablc through thc Pcrformancc Min- 
eral Group. Engclhard Corp.. 33 Wood 
Ave. South. Mcnlo Park. CN-'28. Edison. 
NJ 08818. 

Ammonium Polyphosphate 
Flame Retardants 

Recently rclcascd information dctails 
ammonium polyphoaphatc llarnc retardants 
for paints and coatings. For further infor- 
mation and data sheets on Exolit Ilamc 
retardants, contact Hocchst Industrial 
Chemicals. Arncrican Hocchst Corp.. 
Somcrvillc. NJ 08876. 

Liquid Nonionic Surfactant 
Rcccntly rclca\cd l i t c~~ tu r c  dcscribcs a 

new liquid nonionic \urfactant that i g  \olu- 
ble in watcr, n-hcxanc. and dimcthylfi~r- 
mamidc. Thc nonionic surfacc activc agcrrt 
m y  he uscd in combination with high- 
foaming anionic surface activc agent\ and 
is stable to acids. bases. hcat. and frcczin& 
Morc information on "Mcrpol" 100 is 
availablc from thc C)u Pont Co.. External 
Affairs Dcpt.. Wilmington. DE IOXOX. 

Electrophoresis 
A frcc quarterly ncwslcttcr addressing 

electrophorcria technology is being 01- 
fered. Thc cight-page publication focuses 
on products. applications, instrument dc- 
sign. and timc-saving and problcm-solving 
ideas. To obtain a copy of "Ephortcchni- 
ques." write Haakc Buchlcr Lnstrutncnts. 
Inc.. 244 Saddlc Rivcr Rd.. Saddlc Brook. 
NJ 07662-600 1. 

EPA Approval 
On Biocide Use 

The Environmental Protcction Agcncy 
has given approval to a chcmical manufac- 
turer for expandcd usca of- biocidcs. Thc 
biocides may now bc utilizcd in a broadcr 
range of applications in products fortl~ulat- 
ed with emulsions. Thc EPA clcaranccs 
allow biocide usc as a prcscrvativc for wa- 
ter-soluble and watcr-dispcrscd adhcsivcs. 
water-based coatings and paints, building 
materials, and as a prescrvativc addcd in 
the manufacture or usc of  alkalinc, acid. 
and emulsion-biscd metal cleaning fluids. 
Complete information on Kathonm LX can 
be obtained from Rohm and Haas Co.. 
Attn. Joan Macey, lndepcndcnce Mal l  
West, Philadelphia, PA 19105. 

Color Order Bibliography 
Rcccntly rclcascd is a ncw edition of a 

bibliography on color order systcms. The 
90-pagc booklct contains thc full original 
rcport of  ovcr 400 cntrics. updatcd to No- 
vcmbcr, 1986. Among the color order sys- 
tems covered arc Munsell. Natural Color, 
OSA-VCS, Ostwald. DIN, and Coloroid 
systems. For morc information on how to 
obtain a copy of "Annotated Bibliography 
on Color Ordcr Systems," contact Mimeo- 
forni Scrviccs. Inc.. Rcar. 4805 Prince 
Gcorgc's Avc.. Bcltsvillc. M D  20705. 

Automated Color System 
A recently published product bulletin in- 

troduces an automated system designed to 
monitor color on continuous finishing 
lines. The system cnables users to isolate 
the optical scnsor from adverse on-line op- 
erating environments which can interfere 
with accurate color measurements. For 
morc information on the Eaglc-Eye" Col- 
or Surveillance Systcm, contact Macbeth, 
Div. of Kollmorgcn Corp.. Little Britain 
Rd.. P.O. Box 230, Newburgh. N Y  
12250-0382. 

Our therrno-optic flash-calcined alumlnurn 
slllcates - OPTIWHITE", OPTIWHITE PL. 
AND TISYN - are loaded w~th cavttles wh~ch 
prov~de except~onal I~ght-~catter~ng proper- 
ties for more hldlng power an amorphous 
partlcle shape assures low angularsheen and 
sheen control. mhk in our 
o p T / w / r E ,  the most versatile of our ~ e m O - O ~ c  cbp thermo-opt~c sil~cates, provides true h~ding 
power wlth the greatest wh~teness and for- 
mulation eff~ciency. Eliminates need for flat- 
tlng agents or coarse extenders to maintain mean betier 
low angular sheen and sheen control 

hihny pawer at 
OPTIWHITE AND TISYN, provide excellent 
opaclty In latex or solvent systems. They are 
Ideal plqments for functional hidina extenders 
for T I O ~  - and recommended ior thls pur- 
pose by malor suppl~ers of T10z. 

Mines and Plants. Sandersvrlle, Georgia 
EXECUTIVE SALES OFFICES: 

PO BOX 349. SANOERSVILLE. GA 31082 I 
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Corning Events 

FEDERATION MEETINGS 

For information on FSCT meetings, contact FSCT, 1315 Walnut St., 
Philadelphia, PA 19107 (21 5-545-1506). 

(March)-Seminar on Statistical Process Control. Sponsored 
by FSCT Professional Development Committee. Scheduled by re- 
gion: March 2-3-Marriott Hotel, Chicago O'Hare Airport. Chi- 
cago, IL; March 9-10-Radisson Hotel, Atlanta, GA; March 16-17- 
Marriott, Philadelphia Airport, Philadelphia, PA; and March 30-31 - 
Marriott, Torrance. CA. 

(Apr. 29-May 2)--Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel. Seattle, WA. 
FSCT Society Officers Meeting on April 29; FSCT Board of Directors 
Meeting on April 30; Seminar on May 1-2. Concludes with a dinner 
dance on May 2. 

(Oct. 5-7)-65th Annual Meeting and 52nd Paint Industries' 
Show. Convention Center, Dallas, TX. 

=MS,= 
SUBSIDIARY OF AEROSVSTEMS TECHNOLOGYCORPORATION 

(Oct. 19-21)-66th Annual Meeting and 53rd Paint Industries' 
Show. McCormick Place. Chicago. IL. 

SPECIAL SOCIETY MEETINGS 

(Jan. 14-May 13)-Coating Technology course sponsored by 
the Chicago Society and The Chicago Paint and Coatings Associ- 
ation, Chicago, IL. (Greg McWright, USG Corp., 700 N. Highway 45, 
Libertyville, IL 60048). 

(Feb. 23-25)-Southern Society 14th Annual Water-Borne and 
Higher-Solids Coatings Symposium. New Orleans, LA. (Dr. Gordon 
L. Nelson, Chairman, Department of Polymer Science. University of 
Southern Mississippi, Southern Station Box 10076. Hattiesburg. MS 
39406-0076). 

(Feb. 25-27)-Western Coatings Societies' Symposium and 
Show, Monterey Convention Center. Monterey. CA. (Barry Adler, 
Royell, Inc.. 1150 Hamilton Ct.. Menlo Park. CA 94025). 

(Apr. 1-3)-Southern Society. Annual Meeting. Dutch Inn, Lake 
Buena Vista, FL. (C. Lewis Davis. 802 Black Duck Dr., Port Orange. 
FL 32019). 

(Apr. 7)-Detroit Society. 12th Annual Focus Conference, Man- 
agement Education Center. Troy, MI. (Bohdan Melnyk, 26727 New- 
port. Warren. MI 48089). 

(Apr. 7-8)--Chicago Society's Symco '87 "Risky Business: 
Technology of Our Times." Knickers, Des Plaines. IL. (William Fotis, 
The Enterprise Cos.. 1191 S. Wheeling Rd.. Wheeling, IL 60090). 

(Apr. 29-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel. Seattle. WA. 
April 29-FSCT Society Officers Meeting; April 30--FSCT Board of 
Directors Meeting; PNW Golf; PNW Evening Activities; May 1- 
Seminar; May 2-Seminar continued; PNW Sports Competition; 
Dinner Dance. 

(May 26-27)--30th Annual Advances in Coatings Technology 
Conference. NASA's Lewis Research Center, Cleveland, OH. Spon- 
sored by the Cleveland Society. (Stephen J. Damko, Coatings Re- 
search Group, Inc., 2340 Hamilton Ave., Cleveland, OH 441 14). 

(June 12-13)--Joint meeting of St. Louis and Kansas City Soci- 
eties. Holiday Inn. Lake of Ozarks. (A.E. Zanardi, Thermal Science, 
Inc., 2200 Cassens Dr., Fenton, MO 63026). 

(Apr. 13-15)-Southern Society. Annual Meeting. Charleston, 
SC. (Scott McKenzie, Southern Coatings Co., P.O. Box 160, Sumter, 
SC 29150). 

(Apr. 28-30)-Pacific Northwest Society. Annual Symposium. 
Vancouver, B.C., Canada. (Yvon Poitras. General Paint Corp., 950 
Raymur Ave.. Vancouver, B.C.. Canada V6A 3L5). 

(Mar. 13-15)-Western Coatings Societies Symposium and 
Show. Disneyland Hotel. Anaheim, CA. (Andy Ellis. NL Industries. 
Inc., 200 N. Berry St., Brea, CA 92621). 
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OTHER ORGANIZATIONS 

(Feb. 13-15)-Southern Decorating Products Show. Atlanta Ap- 
parel Mart. Atlanta, GA. (National Decorating Products Assn., 1050 
N. Lindbergh Blvd.. St. Louis, MO 63132). 

(Feb. 17-19)-"Coatings Failure Analysis" course sponsored by 
KTA-Tator, Inc., Pittsburgh. PA. (William Corbett, KTA-Tator, Inc., 
115 Technology Dr., Pittsburgh, PA 15275). 

(Feb. 18-20)-"Radiation Curing" course sponsored by the 
Center for Professional Advancement, East Brunswick, NJ. (The 
Center for Professional Advancement, 46 W. Ferris St., East Bruns- 
wick, NJ 0881 6-0257) 

(Feb. 21 -27)-"Adhesion-Fundamentals and Practice" course 
and 10th Annual Meeting of the Adhesion Society, Williamsburg, VA. 
(Prof. Lawrence T. Drzal, Composite Materials & Structures Center, 
Michigan St. Univ.. East Lansing, MI 48824-1226). 

(Feb. 23-27)-"Water Based Polymers: Chemistry and Applica- 
tion Technology" course sponsored by The Center for Professional 
Advancement, East Brunswick, NJ. (The Center for Professional 
Advancement, 46 W. Ferris St.. East Brunswick, NJ 08816-0257). 

(Feb. 24-26)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co., Wilmington, DE. (Du Pont Safety Ser- 
vices, Barley Mill Plaza, PI 9-1 104, Wilmington, DE 19898). 

(Feb. 26-27)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Dalas. TX. (Jeanne 
Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Mar. 3-5)--"Coating Inspection of Industrial Facilities" course 
sponsored by KTA-Tator, Inc., Pittsburgh. PA. (William Corbett, 
KTA-Tator, Inc., 115 Technology Dr., Pittsburgh, PA 15275). 

(Mar. 4-6)-"Radiation Curing" course sponsored by The Cen- 
ter for Professional Advancement, Chicago, IL. (The Center for Pro- 
fessional Advancement, 46 W. Ferris St., East Brunswick, NJ 08816- 
0257). 

(Mar. 7-8)qanadian Decorating Products Show. Constellation 
Hotel, Toronlo. Ont. (National Decorating Products Assn.. 1050 N. 
Lindbergh Blvd., St. Louis, MO 63132). 

(Mar. 9-10)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Los Angeles, CA. 
(Jeanne Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. 
Box 230, Newburgh, NY 12550-0382). 

(Mar. 9-13)-CORROSIONl87. National Association of Corro- 
sion Engineers. Moscone Center, San Francisco, CA. (NACE, P.O. 
Box 218340, Houston, TX 77218). 

(Mar. 16-18)-"Adhesion Science and Technology" course 
sponsored by The Center for Protessional Advancement, East 
B~nswick, NJ. (The Center for Professional Advancement, 46 W. 
Ferris St., East Brunswick, NJ 08816-0257). 

(Mar. 17-19)-Powder Coatings '87. G-MEX Exhibition Center, 
Manchester, England. (Mervyn W.K. Little, Specialist Exhibitions 
Ltd., Grantleigh House, 14-32 High St., Croydon, Surrey CRO lYA, 
England). 

(Mar. 20-25)-The International Paint Industry & Anti-Corrosion 
Technology Exhibition. Beijing, People's Republic of China. (Sino 
Trade Promotions, 15A Wing Cheong Commercial Bldg., 19-25 Jer- 
vois St., Central, Hong Kong). 

(Mar. 21 -22)-Western Decorating Products Show. Long Beach 
Convention Center, Long Beach, CA. (National Decorating Products 
Assn., 1050 N. Lindbergh Blvd., St. Louis, MO 63132). 

(Mar. 25-27)--"Radiation Curing" course sponsored by The 
Center for Professional Advancement, San Francisco, CA. (The 
Center for Professional Advancement, 46 W. Ferris St., East Bruns- 
wick, NJ 0881 6-0257). 

(Mar. 26-29)-Colour 87-the International Exhibition for Paint- 
ing Techniques and Colour Application. Cologne, Germany. (Koln 
Messe, Postbox 210760, D-5000 Cologne 21, Germany). 

(Mar. 30-Apr. 1)-Annual Meeting of the Zinc Institute and the 
Lead Industries Association, Fairmont Hotel. San Francisco, CA. 
(Annual Meeting, ZIILIA, 292 Madison Ave., New York, NY 10017). 

(Mar. 30-Apr. 1)-"Adhesion Science and Technology" course 
sponsored by The Center for Professional Advancement, Chicago, 
IL. (The Center for Professional Advancement, 46 W. Ferris St., East 
Brunswick, NJ 08816-0257). 

(Mar. 31-Apr. 2)-PaintCon '87. Sponsored by Industrial Finish- 
ing magazine. O'Hare Expo Center, Rosemont, IL. (Paintcon '87, 
2400 E. Devon Ave., Suite 205. Des Plaines, IL 60018). 

(Apr. 4-5)-Eastern Decorating Products Show. World Trade 
Center, Boston. MA. (National Decorating Products Assn., 1050 N. 
Lindbergh Blvd., St. Louis, MO 63132). 

(Apr. 5-7)-Inter-Society Colour Council. Annual Meeting. "ln- 
dustrial Problems in Color Science." Barclay Hotel, Philadelphia, PA. 
(Dr. A. Rodrigues, Du Pont Co., 945 Stephenson Hwy., Troy, MI 
48084). 

(Apr. 5-10)-ACS, Div. of Polymeric Materials: Science & En- 
gineering, Anaheim, CA. (T. Davidson, Ethican, Inc., Route 22, 
Somersville, NJ 08876). 

(Apr. 6-7)-27th Annual Symposium of the Washington Paint 
Technical Group. Sponsored by the National Paint & Coatings Asso- 
ciation. Marriott Tw~n Bridges Hotel, Washington, DC. (Ken Zachari- 
as, NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005). 

(Apr. 6-7)-"The Fundamentals of Color" seminar sponsored by 
Macbeth, a division of Kollmorgen, Corp. Grand Rapids, MI. (Jeanne 
Dolon or Karen Degnan, Macbeth, Little Britain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Apr. 7-9)-"Bridge and Highway Structures Coatings Inspec- 
tion" course sponsored by KTA-Tator, Inc., Pittsburgh, PA. (William 
Corbett, KTA-Tator, Inc., 115 Technology Dr., Pittsburgh, PA 
15275). 

Rdvertisers Index 

BURGESS PIGMENT CO. ................................ .71 

DEDERT CORP. ......................................... .70 
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GENSTAR STONE PRODUCTS CO. ....................... .62 
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UNION CARBIDE COUP. .......................... .Cover 2-1 
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The immediate Past-President of the Southern Society A letter to Humbug from old friend. Walter Maass- 
and my dear friend, Sal Sanfilippo, recently retired, and 'Accidentally, I received a copy of the New Yorker's first 
has turned to literature search in a misguided decision to issue, dated February 21,1925 [talk about slow mail, Ed.]. 
bring the industry "back to basics." At that date Calvin Coolidge was President, J.P. Morgan 

His technical research turned up a book by Dr. Winfield was still around, and a movie, 'The Lost World,' was a big 
G. Scott (who passed away in 1919), "Formulas and hit.-Not too much seems to have changed since those 
Processes for Manufacturing Paints, Oils and Chemicals," days." 
republished in 1928 by The Trade Review Co. The first "It may also interest your readers that the Institute of 
and second paragraphs of the preface in the republished Corrosion Science and Technology in England has a pe- 
version are worth quoting, in case you don't remember- culiar award for deserving recipients. They are handed an 

"Dr. Winfield G. Scott was an expert chemist with thor- engraved stainless steel sword, symbol of the fight 
ough technical training combined with an artistic temper- against corrosion. I think they would be better off with a 
ment and a splendid faculty of being able to apply his ball point pen, considering that the pen is mightier than 
technical knowledge in a practical manner. As an artist, the sword, anyway." 
some of his paintings were awarded a diploma at the One of the clips sent in by Walter from the issue: 
World's Columbian Exposition in 1892. As an author and 
speaker, he was called upon to contribute articles on From the Opinions of a New Yorker 

chemical subjects to the leading technical journals of this New York is noisy. 
and foreign countries and to address numerous meetings New York is overcrowded. 
of technical men and trade bodies. New York is ugly. 

"He was !he author of 'White Paints and Painting Mate- New York is unhealthy. 
rials,' the largest and most valuable work on the subject New York is outrageously expensive. 
ever published in this country and, although out of print for New York is bitterly cold in winter. 
a number of years, it is still a recognized authority on the New York is steaming hot in summer. 
subject." I wouldn't live outside New York for anything in the world. 

Sal's richly scientific mind was particularly aroused by - C.G.S. 
the following two formulas. 

First Coat, Ship Bottom Varnish No. 22122 
99% Ib. Singapore Damar 

*14% lb. Para Rubber Scrap 
4% gal. Heavy Benzol Naphtha 

30 gal. Naphtha (Benzene) Prevention of problems is more valuable than curing 
'Note: The inner tubing of bicycles and automobiles is them, but it pays less. 

nearly pure rubber and can be used in place of para Only one in 50° tigers eats people? but if eaten, 

rubber scrap, besides old inner tubes are cheaper. one is enough. 
You'll never guess what we found in your old desk. 

Hard Transparent Gold Lacquer -Bob Ahlf 
(a) 8 oz. Powdered Tumeric 

2 oz. Dragon's Blood 
32 fl. oz. V.M. Denatured Alcohol 

(b) 1 M Ib. Seed Lac 
96 fl. oz. V.M. Denatured Alcohol 

Any comment from "Humbug" would be presumptuous 
except to admit that - "Those were the good old formu- -Herb Hillman 
las:' if you, too, are impressed by the rebirth of these Humbug's Nest 
technical possibilities, there are detailed directions avail- P.O. Box 135 
able. Write Sal, if you can find him. Whitingham, W 05361 
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For one of 

COATING 
SYSTEMS.. . 

one of these 
desired 
PERFORMANCE 
CHARACTERISTICS.. . 

from these 
PRODUCTS.. . 
(Available with ,average No. 
particle size from 5 to 
20 microns) 

We have speciflc recomrnendallons tor deallng with " We have spec8tlc recomrnendaI\ons for 
Affek, har~zonlal, or slide angle COF Taber, lalltng sand or can sflde resistance 

or, 
let us develop a custom product for special performance requirements. 

Ask for the Coatings Laboratory 
Shamrock, Foot of Pacific Street, Newark, N.J. 071 141telex 138691 /Fax: 201-242-80741Phone (201) 242-2999 
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