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896 Pages- Over 7,400 Spectra - Over 7,500 References 

This revised and expanded 896-page book (by the Chicago Society for Coatings Technology, 
1980) contains a compilation of 1433 spectra, fully indexed, of materials commonly'used in the 
coatings industry. Spectra of many recently marketed materials are included, as well as exam- 
ples of Fourier transform infrared spectra. 

The text consists of nine fundamental and comprehensive chapters including theory, qualitative 
and quantitative analysis, instrumentation, IR instrumentation accessories, and sample prepara- 
tion. A chapter concerning applications contains a comprehensive text which should be inval- 
uable to anyone practicing infrared spectroscopy. 

A fully indexed literature survey contains over 1500 references and represents the most 
complete bibliography published in this type of text. It is organized into sections, such as theory, 
reviews, instrumentation, experimental techniques, compilation of spectra, and pigment applica- 
tions, and each section is in chronological order. 

8% x 11 in., case-bound. ISBN 0-93401 0-00-5 

$ 75.00-Federation Member 
[7 $1 00.00-Non-Member 

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS 
Federation of Societies for Coatings Technology 1315 Walnut Street, Philadelphia, PA 19107 

Pennsylvania residents please add 6% sales tax 

AVAILABLE IN THE U.K. FROM: 
Birmingham Paint, Varnish and Lacquer Club 

C/O Mr. Ray Tennant, Carrs Paints Limited, Westminster Works, Alvechurch Rd. 
Birmingham 831 3PG, England 



Versatile VANSIL" W helps to 
1 

make a better paint. 
VANSIL W (wollastonite) the pure white mineral entender 
makes formulating easier and adds special qualities to 
your coatings. 
1) Because of its low binder demand, it's easier to conform 

to V.O.C. regulations. 
2) VANSIL W improves resistance to flash and early rusting, 

because it acts as a pH buffer. 
3) Its bright white color improves tintability. 
4) The needle-like structure of VANSIL W adds strength, 

burnish resistance and durability. 
For more informiition k i te :  R.T. Vanderbilt Company, Inc., 
Paint Department, 30 Winfield Street, Norwalk, CT 06855. 
Tel: (203) 853-1400. 

@ R.T. INDUSTRIAL Vanderbilt MINERALsAND CHEMICALS Company, Inc. 
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Thirteen degrees, 13 new 
J 

mayor of Clute,%UXas. 

-llG group above and their colleagues at Dow have 
been busy, busy, busy. 
They've developed more than a dozen new epoxy 

esins over the past three years, installed a new 7500 
quare foot laboratory in Freeport, Texas and added 13 
lew people to the Dow Resin Products coatings group. 
You see seven of the veterans above: Henry,Tom,Chris, 
ohn, Lloyd, Dave and Dave.) 

They've also lost elections, blown tennis games, 
nd missed qualifying for the Boston Marathon, among 
ther things. (The almost mayor of Clute, Texas is the 
glow in the red shirt, Dave Hill. He lost by 61 votes.) 

There are now more than 150 people in the Dow 
Resin Products coatings group working together with 

formulating companies like yours. Each in his or her 
own way has helped customers to bring new products 
to market or to solve complex technical problems. 

Dave Hill, for example, has helped to bring seven 
epoxy resins (many for lower VOCs) to his marine and 
maintenance customers. He is working now on resins 
that will cure at lower temperatures and still yield tra- 
ditional epoxy performance. 

John Massingill, the chemist in the center of the 
photo, kept a can coating formulator from losing a 
onemillion dollar contract when its customer put on the 
squeeze. He did so by cutting the viscosity range of a 
resin in half while retaining all of the original perform- 
ance characteristics. 

, - 



epoxy resins, and one almost 

In the coming months you will see more of Dave, 
John and their colleagues at Dow. They will be visiting 
labs, attending trade shows, and delivering papers at 
conferences. Wherever you see them, they are there to 
answer your questions, listen to your needs and respond 
with products and technical insights. 

If you'd like, you can call right now to see how 
Dow epoxy resins can be put to work in coatings for 
automotive, marine and maintenance, powder, can and 
coil, and flooring. Just call toll-free 1-800-258-2436, ext. 
21,Coatings, or send in the coupon. 

Oh, and by the way, if you have any tips on how 
Dave Hill can win an election, please pass them on.He 
could use the help. 

JIZZ 
To: The Dow Chemical Company, Resin Products Department, 

PO. Box 1206, Midland, MI 48641-9940. I 
Please send me your brochure on epoxy resins for: I 

Can and Coil coatings. Marine and Maintenance coatings. I 
Flooring. Automotive coatings. 
Powder coatings. Please have a sales representative d l .  I 

Name I 
Position I 
Company I 
Address <I 
CltyIStatelZlp 
Phone 
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Building for the Future 
At its recent meeting in Chicago. the Federation Board of Directors voted to acquire a 

permanent site for its headquarters. 

The Board reached its decision after careful consideration and, on the recommendation 
of the Executive Committee, authorized the purchase of a site in the Philadelphia suburbs 
to serve as a permanent headquarters for the Federation. Presently, the Federation leases 
office space in a center city Philadelphia office building and, with lease and maint 
costs increasing, the Board's approval of a facility wholly-owned by the Federati1 
considered a most prudent decision. 

enance 
on was 

The parameters proposed by the Ad Hoc Building Committee include: 
(1) The location be in the Philadelphia suburbs with ease of access to both the airport 

and center city, and with the potential for likely appreciation of real estate values. 
(2) The building be large enough to accommodate present operations and future 

expansion, with a suggested size of 10.000 sq. ft., and 
(3) The maximum total down payment and mortgage commitment be not more than 

$1.8 million over no more than 20 years. 

In all of the factors the greatest significance was attached to maintaining the 
present, excellent staff and selecting a location which wc he least am1 
disruption to the smooth operation of the Federation. 

success: an1 
ill continue 

he industry I 

~ u l d  cause t 

arters buildi 
LAa-t;,." 

By approving the acquisition of a permanent headqu; ng, the Boz 
accomplished two things: provide for the future of the w,,aL.v,L-its operati' 
continued 3 signal to tl that the Federation is not only here t 
but also w to grow. 

~ r d  has 
nn nnrl 
" 4 ,  U.1" 

.o stay, 

Robert F. Ziegler 
tive Vice President 





NOT ALL 

BE IMPROVED BY 
OUR PHENOLIC RESINS. 

We'd be the first to agree that 
some ackaging problems were 
solve ! long ago with no help 
from us. 

On the other hand, if you're 
turning out chemically resistant 
coatings for pails, cans, drums, 
tank cars or pipelines, our 80 
years of leadership is nothing to 
clam up about. 

Our Statistical Process Con- 
trol, for example, guarantees the 
highest product quality and 
consisten? While our Research 
and Deve opment are second to 
none in providing whatever 
phenolics your specific needs 
require. 

Our new UCAR Phenolic 
Resin BKS-2900, for instance, is 
desi ed to be the finest high 
soli ?' s heat-reactive phenolic 
available for advanced applica- 
tions. It offers exceptional pro- 
tection against corrosion as well 

as excellent abrasion and chem- 
ical resistance, good adhesion 
and electrical insulation proper- 
ties at less than 3.5 pounds per 
gallon V.O.C. 

Other UCAR Phenolic Resins 
will help you upgrade the per- 
formance properties of alkyds 
and epoxies as well as many 
other coatings resins. 

To learn more about ow wide 
range of phenolic resins and 
how they can help ou meet 
your changmg nee d s, contact 
your local Union Carbide Sales 
Representative. Or write to us at 
De t. L4489,39 Old B Ri gebury Road, Danbury, CT 
06817-0001. 

Chances are we'll have some 
real pearls of wisdom for you. 

UCAR Coatings Resins 

UCAR is a @tend bad& d Unim Carbide C v t i m .  



MICROGELS-INTRAMOLECULARLY CROSSLINKED To demonstrate this approach, five binary pigment sys- 
MACROMOLECULES: POTENT COMPONENTS OF OR- tems were evaluated in a two component polyurethane 
GANlC COATINGS--W.E. Funke resin system. Rutile titanium dioxide was combined sepa- 

rately with diatomaceous silica, antimony oxide, zinc chro- 
mate, vesiculated polymer beads, and solid polymer 

Journal of Coatings Technology, 60, No. 767. 68 (Dec. 1988) beads, respectively. Each pigment system was systemati- 

Microgels are polymer particles with sizes in the submicron 
range. At sufficiently small diameters, microgels exhibit 
properties characteristic of both particles and normal mac- 
romolecules: permanent shape and surface area, respec- 
tively, solubility. Such microgels can also be named as 
intramolecularly crosslinked macromolecules. If properly 
synthesized, microgels may bear reactive groups at their 
surface and their interior, which endow them with special 
properties and make them suitable for subsequent reac- 
tions. Due to their special rheological, reinforcing, surface. 
and carrier properties, reactive microgels are useful com- 
ponents for industrial materials, such as organic coatings, 

cally formulated with the binder using a statistical design. 
After application and cure, the coatings were tested and 
evaluated for gloss and flexibility to experimentally deter- 
mine the CPVC of the coating systems. The correlation 
between the predicted and experimental CPVC was either 
good or fair for the five systems studied. These results 
indicate that theoretically predicting CPVC along with a 
statistically designed formulation procedure will yield an 
optimum pigment system composition and concentration. 
Although the approach is presented using binary pigment 
systems, it has been used in other studies for developing 
multi-pigment coatings. 

adhesives, additives, or biochemicals. 

COATING FORMULATION DEVELOPMENT USING REMOVAL OF WATER-BORNE PAINT SOLIDS FROM 
CRITICAL PIGMENT VOLUME CONCENTRATION PRE- PAINT BOOTH SPRAY WATER-E.W. Fuchs, G.S. 
DICTION AND STATISTICAL DESIGN-C.R. Hegedus Dobby, and R.T. Woodhams 
and A.T. Eng 

Journal of Coatings Technology, 60, No. 767, 77 (Dec. 1988) Journal of Coatings Technology, 60, No. 767, 89 (Dec. 1988) 

A method has been devised to obtain optimum coating 
compositions of multi-pigment systems by integrating criti- 
cal pigment volume concentration (CPVC) predictions with 
statistical formulation design. Two parameters are used to 
predict CPVC-pigment packing factor and oil absorption 
data. Following prediction of CPVC, a statistical formula- 
tion design is utilized to "screen" compositions and quickly 
optimize the coating formulation. In this manner, a coating 
with the desired properties is quickly and efficiently ob- 
tained. 

This paper addresses the problem of removing water- 
based paint solids from automotive spray booth water. By 
using cationic flotation reagents in a 10 cm diameter flota- 
tion column, it has been demonstrated that almost com- 
plete removal (>go%) of water-borne paint solids can be 
attained in less than 10 min retention time. The approach is 
suitable for current industrial water recovery tanks. 

Journal of Coatings Technology 



some cunm aamves 
~oda&re'" solves 

With a lot of additives, there's 
give-and-take. One offers quicker 
curing, but costs you durability. 
With another, you have to sacrifice 
surface appearance for corrosion 
resistance. Or, your adhesion 
promoter sticks you with a rust 
problem. 

But with Modacure'" curing 
additive, you add better perfor- 
mance. Not bigger problems. 

Cuts curing time or 
temperature. Or both. 
For near1 any coating, Moda- 

cure brand adJtive delivers the 
properties needed most. Like faster 
cunn or lower-temperature curing, 
or bog. Plus increased resistance to 
water, chemicals and stains. Better 
hardness, blocking and mar resis- 
tance. And strong adhesion to almost 
any substrate. 

So you can improve cure 
response and roductivity - without 
givmng up goo$ film performance. 

add 5roblems. 

Sample Modacure brand 
additive for free. 

For a free sample and literature, 
call 1-800-325-4330 or send the 
cou on to Monsanto, 800 North 
Linibergh Blvd.. De t. 204. 
St. Louis, MO 6316i! For technical 
service, call 1-413-730-3241. 

KHN VS. CURE TEMPERATURE 
4% CATALYST, 10 MINUTES CURE, 35% CROSSUWKUI 

180' m 1w 1W" 2w 2%- m z 
mi j  mn I=.ZI I W ~ I  IWI la91 IWI 11-, 

WRE TEMPERATURE, KG F (C) 

WWOUT MODACURE 8% MOOAWRE' 
16% MMIAWRE' 

'Modacure solids on total resin solids. 

r----------------"'----------- 1 

j Please send information 
I 
I 
I i Include a free sample 
I 
I 
I i Name I 
I 
I 

j Title 
I 
I 
I i Company I 
I 
I i Address 
I 
I 
I 

j city 
I 
I 
I 

j state zip - I 
i Phone ( 

I 
I 

10 I L----------------------------J 

Modacure" is a trademark of Monsanto Company. 
0 Monsanto Company 1988 MCCMC-8-2018 



Federation News 

"Organic Pigments" Monograph Now Offered 
In Federation Series on Coatings Technology 

The Federation of Societies for Coatings 
Technology has announced the recent pub- 
lication of "Organic Pigments." the ele- 
venth monograph in its continuing Series 
on Coatings Technology. 

This 40-page publication, contributed by 
Peter A. Lewis, of Sun Chemical Corp., is 
designed to provide the coatings formulator 
with an indication of the classes of organic 
pigments that are available in today's mar- 
ketplace. In addition, the monograph pro- 
vides an insight into the chemistry involved 
in the manufacture of each pigment type, 
together with the properties associated with 
each pigment type as they relate to the 
usage of the pigment in a coatings applica- 
tion. Dr. Lewis also addresses current con- 
cerns surrounding employee health and en- 
vironmental protection as they relate to 
each class of pigments. The booklet con- 
cludes with some predictions of future 
trends within the pigment industry and their 
im~act  on the coatines industrv. 

The Series, which will total approxi- 
mately 35 booklets, will serve as a valuable 
teaching and training resource for the 
industry. 

The first monograph published in the 
Series is "Film Formation" by Zeno 
Wicks, Jr. This 20-page booklet includes 
discussions on film formation by solvent 
evaporation from solutions of thermoplas- 
tic polymers, from solutions of thermoset- 
ting polymers, and by coalescence of poly- 
mer panicles. Attention is also given to the 
effect of pigmentation on film formation 
and testing methods. 

"Introduction to Polymers and Resins." 
by Joseph Prane, is a guide which empha- 
sizes the importance of polymeric materials 
in the coatings industry. Terminology, clas- 
sification, types, mechanisms, and struc- 
tures are among the many topics presented 
in the 36-page publication. 

The subject of radiation curing is ex- 
plored in the 24-page "Radiation Cured 
Coatings," written by J.R. Costanza, A.P. 
Silveri. and J.A. Vona. Emphasis is placed 
on the technology, equipment, and com- 
mercial applications of radiation curing. In 
addition, material and equipment hazards, 
storage and handling, personnel protection. 
and toxicity are presented. 

"Solvents," by William Ellis, is a 30- 
page monograph which contains informa- 
tion on solubility parameters, evaporation 
rates, solvent molecular structures, as well 
as terpene and oxygenated solvents. Mr. 
Ellis also focuses on solvents for specific 
resin tvDes. solvent identification and anal- , . 
ysis, and safety and toxicity. 

The fifth monograph in the series is 
"Coil Coatings." by Joseph Gaske. In ad- 
dition to terminology and coating types, 
emphasis is placed on problems in the ap- 
plication and use of coil coatings, the pro- 
cessing of precoated coiled metal, testing, 
and problems in the manufacture and mar- 
keting of coil coatings. The monograph 
contains 20 pages. 

Dr. Wicks also contributed the sixth 
booklet, "Corrosion Protection by Coat- 
ings" to the Series. In this 24-page publi- 
cation, electrochemical corrosion, corro- 

Analytical Techniques to Aid the Coatings Chemist 
Will Be Discussed at 1989 FSCT Spring Seminar 

The availability and practical application 
of analytical techniques to assist the coat- 
ings chemist will be explored at length in a 
two-day seminar sponsored by the Feder- 
ation. The seminar, "Modern Analytical 
Resources: The Coatings Chemist's Ally," 
will be held May 16-17, 1989 at the Los 
Angeles Airport Marriott Hotel, Los Ange- 
les, CA. 

Presented under the auspices of the Fed- 
eration's Professional Development Com- 
mittee, the seminar will focus on paint- 
related situations, and industry speakers 
will explain how various analytical tech- 
niques (Chromatographic. X-Ray, Spec- 

troscopy, WetIElectrochemical) can be ap- 
plied to problem solving in the laboratory. 

Programming will be aimed at the typi- 
cal chemist rather than the analytical spe- 
cialist, with a minimum of discussion on 
the instrument and operation-the empha- 
sis will be on answering the question: 
"What Can the Technique Do for Me?" 

An open-forum session will be featured, 
at which registrants can question speakers 
on specific problems and applications. 

For further information, contact Feder- 
ation of Societies for Coatings Technol- 
ogy, 13 15 Walnut St., Suite 832, Philadel- 
phia, PA 19107. 

sion protection by intact coatings. 
corrosion protection with non-intact film, 
approaches to formulating corrosion pro- 
tection coatings, and evaluation and testing 
procedures are explored. 

"Mechanical Properties of Coatings." 
by Loren W. Hill, is a 28-page monograph 
which introduces the basic concepts in- 
volved with the behavior of polymeric ma- 
terials which help to systematize mechani- 
cal property data. Discussion follows on 
physical property determinations, as well 
as descriptions of test methods. 

The 64-page publication, "Automotive 
Coatings," authored by Bruce N. McBane. 
features such topics as coating systems. 
original finish undercoats, elements of 
original finish topcoats, solvents and di- 
luents, and specialty coatings. The author 
also focuses on application techniques, 
pigmentation, automotive refinishing, and 
coating evaluation and quality control. 

The proper choice and use of the appli- 
cation tool, or equipment, to apply a paint 
or coating is the subject of the tenth mono- 
graph, "Application of Paints and Coat- 
~ngs." In this 52-page booklet, author Sid- 
ney Levinson describes and lists the 
advantages and limitations involved with 
the techniques and tools used to coat a 
product. In addition to brush and spray 
application methods, details are provided 
on robotics, dipcoating, eletrodeposition, 
roll coating, curtain coating. and powder 
coating. 

Development of the Series is under the 
overall direction of an Advisory Board, 
whose members assist in selection of au- 
thors and review of manuscripts. Dr. 
Thomas J. Miranda, of Whirlpool Corp., 
and Dr. Darlene R. Brezinski, of DeSoto, 
Inc., are Editors of the Series. Members of 
the Advisory Board, headed by Dr. Mir- 
anda, are Dr. Brezinski; Loren Hill, of 
Monsanto Co.; Joseph Koleske, recently 
retired from Union Carbide Corp.; Stanley 
LeSota, of Rohm and Haas Co.; Hugh 
Lowrey, of Peny & Derrick Co., Inc.: and 
Percy Pierce. of PPG Industries, Inc. 

The Series, which is prepared in an at- 
tractive 8% x 11 inch format, designed to 
fit in a three-ring binder, sells for $5.00 
each. Monographs may be ordered by con- 
tacting Meryl Cohen. FSCT, 13 15 Walnut 
St., Suite 832. Philadelphia, PA 19107 
(215) 545-1506. 
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Performance and Compliance: 
The Challenge Intensifies. 

1988 Chicago Convention Wrap-Up. 



The 53rd Paint Industries' Show opened a s  Fran Pawsey performed the traditional ribbon-cutting ceremony. Shown from left to 
right: FSCT President-Elect James E. Geiger and wife, Lynn; Mrs. Frances Dulog; Mrs. Hilary Bourne and John Bourne, President 
of OCCA; Mrs. Pawsey; Prof. Dr. Lothar Dulog, President of FATIPEC; FSCT President Deryk R. Pawsey; Treasurer John C. Ballard 

and wife, Judy; and Executive Vice President Robert F. Ziegler and wife, Elaine 

'Windy City' Hosts Most Successful 
Annual Meeting and Paint Industries' Show 

Neither wind, nor rain, nor threat of tornado could stay the men 
and women from their appointed destination: Chicago, IL, for the 
Federation's 66th Annual Meeting and 53rd Paint Industries' 
Show, October 19-21. Despite the unpredictable weather in the 
appropriately named "Windy City" which forced Chicago's 
O'Hare Airport to close for several hours early in the week, the 
1988 twin bill opened on Wednesday, October 19. to the largest 
crowd ever-8,414 registrants. 

The record-setting attendance topped the previous high of 7475 
who registered for the 1984 event in Chicago, and far exceeded the 
attendance of 7143 in Dallas last year. 

Beginning with the stimulating Keynote Address by former 
broadcast journalist. Douglas Edwards, and culminating with 
Prof. Dr. Werner Funke's impressive Mattiello Lecture, "Micro- 
gels: Intramolecularly Crosslinked Macromolecules-Potent 
Components of Organic Coatings." attendees were treated to a full 
complement of technical presentations. Program Chairman Rick 
Hille and his committee assembled a varied program keyed to the 
theme of "Performance and Compliance: The Challenge Intensi- 
fies." The high level of interest amon% attendees was reflected in 
the lively discussions which followed many of the presentations. 

In McCormick Place-North. the Federation broke yet another of 
its records. Exhibit booths featuring the latest in coating products. 
equipment, and services. occupied over 69.000 square feet of 
space. The 2.13 exhibiting firms were pleased by the extremely 
heavy traffic throughout the hall all three days. while attendees 
were impressed by the quality of displays and availability of 
knowledgeable technical personnel in the booths. Although the 
level of competition for the best booths in the Show was the 
highest ever. Paint Show judges made the difficult determination 
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and the winners were chosen. These awards and other prestigious 
awards of the Federation were presented at the Annual Luncheon. 
There. about 400 attendees were entertained by the political humor 
of Dick Flavin. 

Much of the success of this Show can be credited to the contri- 
butions of the Chicago Society members who served on the Host 
and Spouses' Committees. headed by Rudy Albrecht and Audrey 
LeNoble. Their efforts ensured that. no matter what Mother Na- 
ture provided. Chicago was a welcome host to the most successful 
Show ever! 

e Annual Meeting Program Commrt!ee is 
f Hanna Chem~cal Coatings Co . Colum- 

n of the Southern Society. under the direction of 
Thad Broome, of J.M. Huber Co , Macon, GA, 
on the Host Committee. 

John Lanning, of Porter Paint Co., Loursv~lle, KY. W111 
head the Paint Show Exh~b~ts  Committee. 

Journal of Coatings Technology 



Howard Jerome, of Mozel Equipment Co., Receives 
1988 George Baugh Heckel Award in Chicago 

Other Annual Meeting Awards presented 

Howard Jerome. President o f  Mozel 
Equipment Co.. and a Past-President o f  the 
Federation. was honored with the 1988 
FSCT George Baugh Heckel Award for his 
outstanding service to the Federation. 

The award was prcsented during the 
Federation's Annual Meeting on October 
21 in Chicago. 

The award plaque is presented each year 
to the individual whose contrihutions to the 
general advancement o f  the Federation's 
interest and prestige have been outstand- 
ing. 

After receiving the B.S. Degree i n  
Chemistry from Northeastern University, 
Boston. MA,  in 1950. Mr. Jerome was 
employed with E&F King Co. as Chief 
Chemist. He later worked for Celanese 
Corp., Tennessee Products & Chemicals, 
Watcrlac Finish Co.. and Morris Paint Co. 
In 1974, he joined Spatz Paint Industries, 
Inc., St. Louis. MO, as Technical Director 
and Operations Manager. He retired from 
Spatz as Technical Director and Vice Presi- 
dent in June. 1986. Since the fall o f  1986. 
Mr. Jerome has been President o f  Mozel 
Equipment Co., a division o f  Mozel, Inc. 

His long and distinguished career with 
the Federation began in 1950, and in- 
cludes: 14 years as a member o f  the Feder- 
ation's Board o f  Directors (1964-68. 1975- 
1983); eight years on the Executive 

Committee i 1968-69. 1978-83): and l I 
years as Society Representative to Feder- 
ation Board (1964-69. 1975-78). In addi- 
tion. he was aTrustee o f  the Paint Research 
Institute (currently the Coatings Industry 
Education Fund) in 1980. Named an Hon- 
orary Member o f  the Ncw England Society 
in 1959, he served as President of that 
Society in 1963-64. 

Mr. Jerome moved through the Feder- 
ation chairs and was Treasurcr in 1980, 
President-Elect in 1981, and President in 
1982. 

His dedication to the Fedcration was 
proven by his service as Chairman on many 
FSCT Committees, including: 'Technical 
Advisory ( 1960); By-Laws ( 1976-79); Fi- 
nance (1983): Nominating (1983); and An- 
nual Meeting Host (1979, 1985). Hc served 
on the Planning Committee in 1987-88. 

Affiliated with the St. Louis Society 
since 1970. Mr. Jerome served as Secret. "? 
in 1987. As a result of his excellent ablll- 
ties. he was the recipient o f  the second 
place award in the Federation's Trigg com- 
petition, also given during the Annual 
Meeting in Chicago. 

He has served the paint industry through 
membership in thc National Association o f  
Corrosion Engineers and the American 
Chemical Society, and as a Certified Manu- 
facturing Engineer with the Association o f  

Finishing Prt)- 
cesses o f  
SME. Mr. Jer- 
ome is a Past- 
President o f  
the St. Louis 
Paint and 
Coatings As- 
sociatlon. 

Howard and 
Gene Jcrome 
l i ve  i n  St. 
Lou is .  M O .  
They have 
three children 
and two grand- 
children. 

Distinguished Service Award 
This award was presented to Deryk R. 

Pawsey, o f  the Pacific Northwest Society, 
in grateful recognition o f  his valuable con- 
tributions to the progress o f  the Federation 
while serving as President o f  the Feder- 
ation in 1987-88. Mr. Pawsey is employed 
by Rohm and Haas Canada Ltd. 

Federation Honorary Membership 
Elder C. Larson. Honorary Member o f  

the Houston Society, was elected to Honor- 
ary Membership in the Federation at the 
Board o f  Directors Meeting, October 18. i n  
Chicago. 

Mr. Larson, a member o f  the Federation 
for over 30 years, is a Past-President o f  the 
Federation ( 1979- 
80). a former mem- 
ber of the Executive 
Committee (1978- 
81), and spent five 
years on the Feder- 
ation Board o f  Di-  
rectors ( 1978-82). 
He is a Past-Presi- 
dent o f  both the 
Golden Gate (1971) 
and Houston (1 977) 
Societies, respee- 
tively, and chaired the American Paint 
Journal Awards (1969-70). Program 
(1977). and Finance and Nominating 
(1981) Committees o f  the Federation. Mr. 
Larson also served on the Editorial Review 
Board o f  the JOURNAL OF COATINGS TECH- 
NOLOGY, and the Publications Committee. 

Mr. Larson, a graduate o f  Washington 
University. St. Louis, MO, began his 48- 
year career with Shell Development Co., 
Houston, TX, working on various aspects 
of applied research and development. He 
retired in July 1982 as Senior Research 
Chemist. 

Elder and Margaret Larson reside in the 
Houston area. 

Roon Foundation 
Awards 

These awards, established by the late 
Leo Roon, and administered by the Coat- 
ing Industry Education Fund, are for the 
best technical papers entered in the compe- 
tition and submitted for presentation at the 
Federation's Annual Meetine bv individ- - ,  

Howard Jerome (left) accepts the 1988 George Baugh Heckel Award uals associated with the organic coating5 
from Thomas J. Miranda industry. 
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James E. Geiger (right) receives the Presidential gavel a s  it was passed from Deryk 
Pawsey 

FIRST PRIZE ($3.000)-"Phase Behavior 
of Water-Borne Coatingsw-F. Louis 
Floyd. Pamela Kuschnir. and Richard Eley. 
The . OH. 

SECOND PRIZE ($I.(K)U)-"PII~ porm- ~staotlshed in 1979 oy tne unlon car- 
ing Behavior of Co-Polymer Latexes"- bide Corp., the 1988 Award was presented 
Sarah T. Eckersley and Alfred Rudin. Uni- posthumously to Joseph A. Vasta. marking 

the first time the award was prcscntcd to an 
individual. 

The award ($2.000 in cash and a plaque) 
is given to an individual (or group of indi- 
viduals) in recognition of an cxtraordin;~ry 
contribution to: ( I )  the advancement of 
coatings technology, or: (2) the furthcrancc 
of research and cducation in thc lield of 
coatings technology. 

1. Bruning Award 
l his award, established in 1962 in honor 

of color science pioneer Armin "Joe" 
Br esented to Charles D. Rell- 
I Y  anding contributions to the 
science or color in the ficld of coatings 
technology." 

Mr. Rcilly, re 
gincering Depa 
E.I. du Pont de lveniours ac LO.. wlimlng 
ton, DE, has long been activc in the field of 
color. He is a scientist involved with unrav- 
eling the mysteries of color. color vision 
and. more recently. snatial asoects of an- 

h Fellow. En. 
D Diviqion 

, . 
pearance. As an industrial scientist. he has 
always been able to couple the knowledpi 

ined from his basic color research to in 
d specializec bcrlal proole1 

Instrumentation 
Of particular lnterert has been Mr. Kell 
s effect in the finishes, fabrics, textilt 
)en, plastics, ~ I S I I I C I I C ~ ,  LVI I I~U>I IC> 

prlnting and lithographic products, photc 
products, pre-press proofing materials, ana 
dyes industries and products. 

L Union Carbide Coatings Tech Award to Joseph A. Vasta 

The Union Carbide Center. where he was involved in the 
Coatings Technology study of superconductivity of rare 
Award was accepted earth metals, among other projects. 
hy Mrs. Ri taVasta  In1952,hejoinedtheDuPontMar- 
during the Federation shall R & D Laboratory and was 
Luncheon. October 21. responsible for both research and de- 
The award recognizes velopment assignments. Areas of 
the contributions made study included adhesives, ambient 
to coatings technology room temperature curing, water- 
. Vasta. borne, and powder coatings. 

Active in the Federation for many In 1972. Mr. Vasta was named a 
years, Mr. Vasta served as Chairman Research Fellow of the Fabricated 
of its Educational Committee. Products Department. He is credited 
Through his efforts, the Committee 
produced "The Choice," a video- 
tape promoting careers in the coat- 
ings industry. Additional contribu- 
tions included serving as Chairman 
of the Mattiello Lecture and Roon 
Awards Committees, as a Trustee of 
the Coatings Industry Education 
Fund, and as a member of the Pro- 
fessional Development and Publica- 
tions Committees. He served on the 
JCT Editorial Review Board since 
1982. Mr. Vasta was a member of 
the Philadelphia Society. 

He began his career at the Georgia 
( Institute of Technology Research 

with the technology incorporated in 
many widely used coatings; for ex- 
ample, Imron'" urethane coatings 
was one of his inventions. In addi- 
tion, he was an early pioneer for the 
introduction of safer solvents and 
low VOC coatings. In his 35 years at 
the company, he was responsible for 
more than 75 U.S. patents and nu- 
merous commercial coating prod- 
UCtS. 

Mr. Vasta served as Chairman of 
the Gordon Research Conferences 
and was involved in the Polymer 
Materials. Science and Engineering 
groups of the American Chemical 

Society and that organizaiion's Roy 
Tess Award. 

Before his death in November of 
1987, Mr. Vasta was employed with 
E.I. du Pont de Nemours & Co.. 
Inc., in Wilmington, DE, as Senior 
Research Fellow in the Fabricated 
Products Department. 

Mr. Vasta received the B.S. De- 
gree in Chemistry from Georgia In- 
stitute of Technology in 1950 and 
M.S. Degree in Chemistry from 
Drexel University in 1954. 

Bill Mainella, of Union Carbide Corp., presents Rita 
Vasta with the Union Carbide Award 



President Pawsey presents a Certificate of Appreciation to Robert F. Ziegler (left) presents Trigg Awards to Howard Jer- 
Prof. Dr. Werner Funke, who presented the Mattiello Lecture, ome, St. Louis Society, and James F. Calkin, Los Angeles 
"Microgels-lntramolecularly Crosslinked Macromolecules: Society 

Potent Components of Organic Coatings" 

the winning Societies are Robert D. ~ i h e y ,  J;. ( ~ d l d e n  ~ a t 4  Charles D. Reilly (right) accepts the Armin J. Bruning Award 
and John E. Hall (Montreal). (Missing from photo-represent- for his contributions to the science of color from Ralph Stan- 

ative from Detroit) ziola, Chairman of the Award Committee 
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Robert Zimmerman accepts the Golden Impeller Award 
presented by Morehouse Industries representative Dale 
Morehouse for his outstanding achievement in dispersion 

technology 

Society Speaker Awards Chairman Gerry J. Gough (right) 
congratulates Robert D. Athey, Jr., Golden Gate Society, and 

Freidun Anwari, Cleveland Society 

Alfred L. Hendry Award 
This award of $1,000, sponsored by a 

grant from the Southern Society of the 
FSCT, is for the best student paper (grad- 
uate or undergraduate) submitted for com- 
petition. The 1988 competition was won by 
Diana Provder, of the Kent State Universi- 
ty. Kent, OH, for her paper. "The Concept 
of Intrinsic Viscosity and Its Practical Sig- 
nificance." 

Ernest T. Trigg Awards 
These awards are made to the Secretaries 

of Constituent Societies of the Federation 
who furnish to the JOURNAL. OF COATINGS 
TECHNOLOGY the most interesting reports of 
Society meetings and discussions follow- 
ing the presentation of papers at those 
meetings. 

FIRST PRIZE ($lOO!-James Calkin (E.T. 
Horn Co.), Secretary of the Los Angeles 
Society. 

SECOND PRIZE ($SOtHoward Jerome 
(Mozel Equipment Co.). Secretary of the 
St. Louis Soclety. 

MMA Awards 
Established in 1975 by Materials Mar- 

keting Associates, these cash awards and 
plaques are for notable achievements by 
Constituent Societies of the Federation oth- 
er than for Society Papers presented at the 
Federation Annual Meeting. (Nore: MMA 
has decided nor to continue this crwarcl 
afier this pear.) 

CLASS A COMPETITION ( t i e 4 1 7 5  each) 
was won by the Chicago Society for its 
presentation of the seminar "Creative Man- 
agement with a Personal Touch," and the 
New York Society for conducting courses 
in coatings technology at Fairleigh Dicken- 
son University. 

CLASS B COMPETITION ($350) was won 
by the Pacific Northwest Society for pm- 

ducing the video "Safety in the Paint In- 
dustry." 

CLASS C COMPETITION (tie-$175 each) 
was won by the Pittsburgh Society for con- 
ducting the seminar "Hazardous Waste 
Management," and the St. Louis Society 
for helping to fund a color computer for the 
University of Missouri-Rolla. 

A.F. VosslArnerican Paint 
& Coatings Journal Awards 

These awards are cash prizes presented 
by the American Pain! & Coatings Jortrnal 
for the most constructive papers by Con- 
stituent Societies of the Federation in con- 
nection with the research, development. 
manufacture, or application of the indus- 
try's products, or of the raw materials en- 
tering into their fabriaction. 

FIRST PRIZE ($225)-"Quantifying Pig- 
ment Dispersion-11. Iron Oxide Pig- 
ments"-Montreal Society (John E. Hall, 
Chalrman, Technical Committee). 

SECOND PRIZE ($150)-"Poly(Epoxy- 
Urethane-Acrylic) lnterpenetratlng Poly- 
mer Networks (IPNr) tor Prlmer Appllca- 
t1ons"-Demolt Soclety (Rose A Ryntz, 
Chalrman, Technlcal Committee) 

THIRD PRIZF ($125&"Room Tempera- 
ture Cure of Carboxylated Polymersn- 
Golden Gate Soclety (Robert D Athey, Jr , 
Chalrman, Technlcal Commcttee) 

Dlana Provder, winner of 
the A.L. Hendry Award, 
i s  congra tu l a t ed  by Society Speakers Awards 
Burger G. J u s t e n ,  of These awards are presented to lndlvldual 

Southern Society member5 for the Socletles who prerent So- 
clety paper5 at the Annual Meetlng ~n the 
best form and manner 

FIRST P R I ~  ($100jRobert D Athey, 
Jr (Athey Technologies). Golden Gate So- 
clety 

SECOND P R I ~ ~  ($50 jF re ldun  Anwarl 
(Coatings Research Group, Inc ), Cleve- 
land Soclety 
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Materials Marketing Associates 
(MMA) Awards were presented by 
Awards Chairman Ray Uhlig and 
MMA Officers Tom Brandt and Skip 
Lowe to the Chicago, New York, Pa- 
cific Northwest, Pittsburgh, and St. 
Louis Societies. Shown (from left) 
are: Evans Angelos (Chicago), Irwin 
H. Young (New York), Valerie Braund 
(Pacific Northwest), Bob Patterson 
IPittsburohl. John Folkerts (St. 
~ouis),  ME lJhlig, Tom Brandt, and 

Skip Lowe 

Corrosion Committee la Phys~co-Chimie des Surfaces Solides, in Golden Impeller Award 

Publication Award France. The title of their work was, "As- This award, offered by Morehouse In- 
sessment of PhosphatelPol~lner Protective dustries. Inc., for outstanding achievement Presented for the best corrosion-related Coatings on Steel, Parts I, and III,.. in dispersion technology, was prcscnted at papers published i n  the JoURNAL OF published in the October 1987 issue of the the ~~~~~l ~~~~i~~ to ~ ~ b ~ r t  zimmer. COATINGS TECHNOI.OGY, the award was 

won by M.E.R. Shanahan, H. Haidara, 
JCT. man, of Valspar Corp. 

and J. ~chultz,  of Centre de Recherches Fur 

Meeting of Members of the International Coordinating Committee 
Held During Annual Meeting and Paint Show, Oct~ber 20 

A luncheon meeting for visiting mem- 
bers of the International Committee to Co- 
ordinate Activities of Technical Groups in 
the Coatings Industry (ICCATCI) is spon- 
sored each year by the Federation of Soci- 
eties for Coatings Technology (FSCT) at its 
Annual Meeting and Paint Industries' 
Show. 

ICCATCI is composed of: FSCT; Feder- 
ation of Associations of Technicians in the 
Paint, Varnish, Lacquer. and Printing Ink 
Industries of Continental Europe (FATI- 
PEC); Oil and Colour Chemists' Associ- 
ation-United Kingdom (OCCA); Oil and 
Colour Chemists' Association Australia 
(OCCAA); Japan Society of Colour Mate- 
rials (JSCM); and Federation of Scandina- 

vian Paint and Varnish Technicians 
(FSPVT). 

Present at the meeting held during the 
FSCT Annual Meeting and Paint Show in 
Chicago, IL, October 20, 1988, and pic- 
tured below, were: 

Standing (left to right): Delegate to IU- 
PAC Raymond B. Tennant (FSCT); Presi- 
dent-Elect James E. Geiger (FSCT); Bir- 
mingham Society President Gerry J .  
Gough (FSCT); Past-President Carlos E. 
Dorris (FSCT); Past-President Ted Saultry 
(OCCAA); Past-President A. Clarke Boyce 
(FSCT); Past-President Tenyl F. Johnson 
(FSCT); Jose Foster, Panama (guest); 
President Deryk R. Pawsey (FSCT): and 

Executive Vice President Robert F. Zieglcr 
(FSCT). 

Seated: President Manuel Gutierrez. 
Mexico Assn. of Paint & Ink Mfgrs.; An- 
nik Chauval, Editor of Dorthle Liaison 
(FATIPEC); President Lothar Dulog (FA- 
TIPEC); Past-President William Mirick 
(FSCT); Past-President Jacques Roire (FA- 
TIPEC); Past-President Amleto Poluzzi 
(FATIPEC); and Past-President Yoshiaki 
Oyabu (JCSM). 

The next meeting of ICCATCI will be 
held during the OCCA Biennial Confer- 
ence in Chester, England, June 21-23, 
1989. 
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And do% with our superior products and 
service goes somethq whose true value is impos- 
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acrylics of every type. 
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To to a DuPont representative about 
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Honored guests in attendance participated as the 66th Annual Meetlng Opening Session introduced the techn~cal program theme, 
"Performance and Compliance: The Challenge Intensifies" 

A standing-room-only crowd listened as Keynote Speaker, 
Douglas Edwards, spoke on "What's Right with America" 

Paint Industries' Show 
Committee Chairman, 
John A. Lanning, address- 
es the audience at the 

Opening Session 

ANNUAL MEETING 
PROGRAM 
SESSIONS 

The FSCT Professional Development Committee held a Symposium 
on "Advanced Topics in Coatings Research" 
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After being sworn in as new FSCT President, James Geiger 
(right) is congratulated by immediate Past-President Deryk 

Pawsey 

FSCT OFFICERS 

Past 

and 

Executive Committee Members for 1988-89 are: (standing, left 
to  right) Norman Hon, Thomas Hill, Richard Hille, and Immedi- 
ate Past-President Deryk R. Pawsey. Seated: Treasurer Kurt 

Present 
R. Weitz, President James E. Geiger, and President-Elect 

John C. Ballard 

FSCT Past-Presidents in attendance included (standing from left): Michael W. Malaga (1973-74); A. Clarke Boyce (1982-83); Terry1 
F. Johnson (1983-84); William Mirick (1985-86); Neil S. Estrada (1976-77); Carlos E. Dorris (1986-87); and John J. Oates (1977-78). 
Seated: Carrolle M. Scholle (1965-66); Milton A. Glaser (1956-57); Eugene H. Ott (1960-61); William H. Ellis (1980-81); Howard 

Jerome (1981-82); and Deryk R. Pawsey (1987-88) 
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OVERSEAS 

VISITORS 

RECEPTION 
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Annual Luncheon Speaker Dick Flavin provided a hilar- 
ious insight on this year's Presidential campaign 

Dick Flavin presents two first-class, round-trip air- 
line tickets, contributed by Delta Air Lines and Unit- 
ed  Airlines, t o  Helen Skowronska and Sawako 

Oyabu, respectively 

AFTPV Commemorates Contributions of Federation 

At the Annual Luncheon on October 19. Jac- 
ques Roire, an official of the French Association 
of Paint. Lacquer, Printing Ink and Adhesives 
(AFTPV), made a special presentation to the Fed- 
eration. In acknowledgment of the support and 
assistance provided to the association by the Fed- 
eration followinf World War 11. a work of art was 
commissioned by AFTPV. The sculpture, which 
graphically commemorates the anniversary of the 
40-year bond between the two groups. was pre- 
sented by Mr. Roire to Federation President 
Deryk Pawsey. This work will be on permanent 
display at Federation headquarters. 



CIBA-GEIGY is 
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Second Annual Paint Show 5000 

I t  is an overcast Thursda>l morning with temperatures above 
freezing as the wind swirls over Lake Michigan. The site is Grant 
Park; the famous Buckingham Fountain stands silent. The sun, 
barely visible from the East, is rising steadily, but not fast enough 
for the runners entered in the Second Annual Paint Show 5000, 
sponsored bs Troy Chemical Corp. in cooperation with the FSCT. 

Trafic on Chicago's Lakeshore Drive at 7:00 a.m. is congest- 
ed, but the vehicles are oblivious to the over 100 runners gathered 
to participate in the five kilometer (3.1 mile) run. 

Wirh the command 'runners take your mark, ' they ,finally take 
heed. gathering at the starting line. As the gun is sounded, the 
runners jockey.for position. Thejj're off. Off into the cool Chicago 
morning for j i tn,  exercise, and competition. 

The participants head south on the Lakeshore Drive East. They 
approach thefinish of thefirst mile in a respectable si.r minutes. 
As they round the Adler Planetarium and begin to head north on 
the Lakeshore Drive, it's clear that a feu, of the athletes decide to 
pick up the pace as they steadily break awty from the group. 

The windy conditions seem to have no effect as the first place 
finisher Scott Brewer, of Cabot Corp., crosses the finish line in 
1754 seconds. He is followed by Bud Bettler (IX:08), of Du Pont 
Co., and Jaap Vanderklooster (18:IX). of Johnson Wax. One 
minute and 46 seconds later, Lora Jaffin (19:40), of Rohm and 
Haas Co., is thefirst women to cross thefinish line. 

The 5000-meter run has no losers. This year approximately 200 
people re~istered fOr the race. Proceedsfrom the $5 registration 
fee.; are donated the Federation's Coatings Industrv Education 
Fund. I n  addition, rtllparticipants receive a handsome T-shirt and 
memento of the run. 

You don't have to he a Boston marathoner to pcrrticipate in the 
Paint Show 5000. Remember, only I 1  months to New Orleans! 
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Don't blow your top. 
After bacteria gets finished wrecking a can of 
your best paint by turning it into water, they give 
it gas pains. When the gas gets painful enough, 
that can of paint can blow its top all over a 
customer. 
Why risk it when Troysane 174 is the most 
economical, effective bactericide you can buy 
and one of the soundest business decisions you 
can make. 
Troysan 174 
is non-metallic 

spectrum liquid that can 
be added anywhere along 

your production line. It starts working soon after 
it's added to control and eliminate bacteria and 
odors with no viscosity loss. 
Whether you're formulating something brand 
new, or want to make what you're making now 
better, call or write our customer service 
department. 
If it has anything to do with paint, the answers 

come straiaht from Trov. 



"Women in Coatings" Host Second Annual Meeting 

Memben of the organization, "Women in Coatings," hosted 
their second annual meeting in Chicago, on October 18. Over 50 
attendees gathered to discuss ongolng activities of the group and to 
honor those women who have published technical papers in lead- 
ing journals. 

Federation President Deryk Pawsey addressed the group, dis- 
cussing the role women have played in the coatings industry. 
Significant contributions to the Federation were made by indiv~d- 
uals such as Ruth Johnston-Feller, who received the Bruning 
Award In 1966, served as Chairman of the Inter-Society Color 
Council, and presented the Mattiello Memorlal Lecture at the 
FSCT Annual Meeting in 1985. He discussed the accomplish- 
ments of Darlene Brezlnski, who became, in 1983, the first wom- 
an to receive the preptigious George Baugh Heckel Award. Among 
the other pioneers cited by Mr. Pawsey were Helen Skowronska, 
who serves as Chairman o f  the Techn~cal Information Systems 
Committee and Rita Harper. who became the first female Society 
President when she presided over the Houston Society in 1975. 
According to Mr  Pawsey, the role of women in the paint and 
coatings field has increased dramatically in recent years and con- 
t1nue.i to build. 

An estlmated 8,414 registrants passed through the doors of 
the 1988 Paint Show, surpassing the previous record of 7,475 
who attended the last Paint Show held in the "Windy City" 

in 1984 

A tour of the Museum of Science and 
Industry and an organ recital at Chicago 
University's Rockefeller Chapel were 
highlightsofanexcellent SpousesProgram, 
planned by the Spouses Committee under 

the direction of Audrey Lenoble 
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- 1988 Paint Show Exhibits - 

The 1988 Paint Industries' Show of the Federation of Societies for Coatings Technology was held at the 
f i c~ormlck  Center, Chicago. IL, on October 19-21. The 233 exhibitors took part In the largest-ever Paint Show 
(69,000). 

As a continuing servlce to JCT readers, we present (In the following pages) a description of the products and 
services whlch hlghl~ghted the exhibits of exhibitor companies. These are reprinted as published in the Federation's 
"Palnt Show Program." which was given to all registrants at the Convention 

Any requests for ~nformatlon from the exhibitor companies should be sent to the JCT offlce (1315 Walnut St,  
Philadelphia, PA 19107). All lnqulrles will be forwarded.-Ed. 

ACCURATE, INC. 
Whitewater, WI 53190 

AccuRatc 1s cxhibltlng the11 volumctr~c screw feeders with flcxlhlc 
vinyl hoppers and dual paddle agltatlon systcm, thclr loss-m-wclght 
feeders w ~ t h  counterhalanccd scales for maxlmum rcsolut~on, and thclr 
scml-bulk hag discharge system w ~ t h  constant flex agltat~on 

ACETO CORP. 
Flushing, NY 11368 

The company m offering a wide rangc of chemicals for the coatlngs 
industry. Thcsc ~ncludc zlnc ox~dc, organotln compounds, anti-skinn~ng 
agents, electrostatic spray-palnt additlvcs, UV photolnltlators and Azin- 
dine-based chcm~cals. 

ADVANCED COATING TECHNOLOGIES 
Hillsdale, MI 49242 

Featured is a display of the test panels, specialty suhstratcs, and 
unique metal scctlon configurations produced by the company. Addi- 
tional descrlptlons and examples of tcstlng facll~tics arc pn~vldcd by 
ACT Testing Laboratones, Inc. 

ADVANCED SOFTWARE DESIGNS 
Chesterfield, MO 63006 

Dcmonstratlons of the SNAP Manufacturing Control System arc 
glvcn. SNAP 1s a cornprchcns~vc software packagc for control of manu- 
facturing and accountlng functions for coatings manufacturers. The pro- 
gram Includes modulcs for formulatv)n, batch tlckcts, MSDSs, Iahcllng, 
SPC analys~s, and all accountlng functions. 

AIR PRODUCTS AND CHEMICALS, INC. 
Allentown, PA 18195 

Featured 1s a broad range of cmuls~on products including Alrtlcx', 
742 for elastomerlc roof coatings, Airflcx 728 for blcndlng w ~ t h  acryllcs 
to rcducc costs, and Airflcx 562-BP for clear caulk appl~cat~ons. Also 
highllghted 1s a broad llnc of problem-solving coatlngs additives. 

ALCAN-TOY0 AMERICA, INC. 
Naperville, IL 60540 

Featured arc new and innovative alum~num plgmcnts, for OEM 
automotivc, parnt and lndustrlal cuat~ngs, prlntlng inks and graph~c arts 

ALPINE AMERICAN CORP. 
Natick, MA 01760 

Featurcd is a complete range ot size rcductlon and classification 
systems for maklng fine and ultra finc dry powdcrs from coatlng matcn- 
als Including mincral fillers, prgmcnts and plast~c rcslns for powder 
coatlngs systems. The cxhlblt focuses on cxact control over pdrtlcle top 
slzc and mmimlzlng fines In powder coatlngs. 

AMBROSE CO. 
Redmond. WA 98052 

Ambmsc does ~t agam. The first fully-automat~c 5 gallon line for 
metals or plast~c. Automatic dencstlng, filling, lidding, seahng, pallct~z- 
mg, and strctch wrapping. See our new lnllnc hlgh-speed quartigallon 
tillers. 

AMERICAN CYANAMID CO. 
Wayne, NJ 07470 

The firm 1s exhibiting crosslinking agents CYMEL" and BEETLE' as 
well as ~o lvmer  additives, such as antioxidants. UV absorbers, and anti- 
static aicnis. Proccsslng agents, such as TAC ind NMA, and urcthane 
products such as TMXDI* and TMlr arc also highllghted. 

AMOCO CHEMICAL CO. 
Chicago, IL 60601 

Fcaturcd arc isophthalic ac~d  and trlmcllet~c anhydride for usc in 
both watcr-borne and solvent-bomc coatlngs. Amoco 1s a lcadcr In pro- 
v~ding tcchn~cal support to coating resins processors. 

ANGUS CHEMICAL CO. 
Northbrook, IL 60062 

Featurcd 1s thc firm's complctc palnt and coatlngs product Imc, 
h~ghl~ghtlng formulation benefits m the palnt can to on the wall Infor- 
matlon 1s available on d~spcrsants, palnt addltlvcs, blocldcs and rnlldcw- 
cldes Expcrlcnccd tcchnlcal rcprescntat~vcc arc on hand 

APPLIED COLOR SYSTEMS, INC. 
Princeton, NJ 08543 

ACS features ~ t s  PAINTMAKER Svstcm w ~ t h  unluuc Gloss Com- 
pcnsrtlon Softwarc nllowlnr m ~ t ~ h r . ,  betwccn high-g:oss colur, and rlat 
bascs Albo fcaturcd 15 ACS's Vldr.~~ Color Svstcm d~rnlav~ne J ~ ~ , i c  ranee 
of colors for vlsual color matchlng and fkmu~at iuh &14 ACS's 1800 
Chroma-Calc System. 

AOUALON CO. 
Wilmington, DE 19894 

Water-soluble cellulose cthcrs, as thickeners and rheology modifcrs 
for latex paints and as thickcncrs for non-mcthylene chloride paint 
rcmovcrs, arc featured. 

ARC0 CHEMICAL CO. 
Newtown Square, PA 19073 

Arcosolv" propylcnc glycol cthcrs and acetate solvcnts, Arconatem 
propylcnc carbonate and a varlety of other solvcnts and specialty chemi- 
cals for palnts and coatlngs are fcaturcd. 

ARIES SOFTWARE CORP. 
Louisville, KY 40222 

On display 1s an IBM Application Solutlon/400 (AS/4001, a ncw 
famlly of mult~uscr processors. Introduced 1s the Chernl'AC Systcm, the 
complctc software systcm fnr formula-based manufacturers and a total 
solutlon ot ~ntegrated, relational data basc software. 

ASHLAND CHEMICAL CO. 
Industrial Chemicals & Solvents Div. 
Columbus, OH 43216 

Fcaturcd 1s an extcnslvc llnc of solvcnts, cxcmpt solvcnts and spc- 
cialty chcmlcals for the coatlngs Industry Products arc avallahlc for local 
dcl~vcrv from over 75 locations nat~onwidc. Ashland also offers other 
unlquc'scrvlces likc chcm~cal waste dlsposal and computcrizcd solvent 
rcformulat~on. Also available is Iltcraturc on health, safctv, and eovcrn- 
mental regulations 



ATLAS ELECTRIC DEVICES CO. 
Chicago, IL 60613 

Dlsplaycd 1s the C1h5 Xenon Arc Wcather-Omctcr" spccificd by thc 
automotlvc Industry to simulate the damage to matcrlals caused by 
sunhght, temperature and rain. The SF Scrlcs Corroslvc Fog Exposurc 
System, designed to run salt spray and salt fog tcsts. 1s also cxh~hltcd. 

B 8 P ENVIRONMENTAL RESOURCES 
Oakland, NJ 07436 

Analytical Lab to ldentlfy waste as per Fed. EPA; hazardous waste 
management scrvlccs; dlsposal of " F  wastes by InLlncratlon In drum or 
hulk, liqu~d or solld, and cleanlng andlor removal of storagc tanks arc 
highlighted, as well as RCKA analysis, including TCLP and alialysis for 
VOC comphancc. 

BROOKHAVEN INSTRUMENTS CORP. 
Holtsville, NY 11742 

Partlclc suing Instruments, fcatunng thc new Shlmadzu SALD-1000 
Fraunhoffcr dlffract~on instrument and covcrlng slzc rangcs from ,005 to 
6OOp arc h~ghl~ghtcd. 

BTL SPECIALTY RESINS CORP. 
Warren, NJ 07060 

Thermoset coatings for thc 90's including next gcncratlon Mcthy- 
Ion4 Varcumb, and Polyrcz* arc fcaturcd. 

BUCKMAN LABORATORIES, INC. 
Memphis, TN 38108 

Buckman's coatlngs add~tlvcs arc prcscntcd. Corruslon control 15 

highllghted. 
B.A.G. CORP. 
Dallas, TX 7521 8 

Super Sack' flcxiblc intcrmed~ate bulk containers, used for shipplng 
and storing dry products, arc fcaturcd. Fllllng systems and d~schargc 
systems are also exhibited. 

BASF CORP. 
Chemicals Div. 
Parsippany, NJ 07054 

BASF features a broad range of organic and lnorganlc plgmcnts dc- 
signed for appl~cations whlch lncludc automotive coatings, lndustrlal 
and transportation fin~shcs, and arch~tcctural coatlngs. Also fcaturcd is 
BASF's growlng l ~ n c  of solvents suppl~cd to the coatlngs lnductry and 
BASF's corrosion-inhibiting pigments. 

T.J. BELL, INC.1 ERICHSEN INSTRUMENTS, INC. 
Akron, OH 4431 0 

Thls ~ntemationally recognlzcd manufacturer uf tcstlng cqulpmcnt 
for the coatings mdustry 1s showlng: Salt Spray Test Chamber, Gloss- 
meters, Film Applicators, Adhcslon Tcstcrs, Color Comparison Cahmct, 
Scrub Rcslstancc Tcstcr, and more. 

BEROL CHEMICALS INC. 
Westport, CT 06880 

Combinat~ons of Bermocoll cellulose cthcrs and assoclatlvc th~ck-  
eners arc the focus of "Versatllc Th~ckcners for Rhcology Control." 
Bermodol PUR 2100 polyurethane, Bcrmocoll EBS wlth enhanced cnzy- 
matlc rcsistancc and Bcrmocoll PR for pant  removers arc fcaturcd. 
Presented are lnorph~l m~ncral fiber and Bcrmodol spcclalty surtactants. 

BLACKMER PUMPIDOVER RESOURCES CO. 
Grand Rapids, MI 49509 

Blackmcr Pump 1s exhlb.tmg ~ t s  full l ~ n e  of pos~tlvc displacement, 
shdmg-vane pumps for handllng ahraslvc I~qulds, a~lvcnts  and resins. 
Blackmer's new ML4-lnch Industrial pump, wh~ch  1s dcsigncd for a w ~ d c  
range of services, is also on dlsplay. 

BOHLIN REOLOGI, INC. 
East Brunswick, NJ 08816 

Displayed is a complete line of rhcological lnstrumcntatlon hlr the 
paint and coatlngs ~ndustnes. These laboratory Instruments prov~dc 
measurements of both elasticity and viscosity over a w~dc  rangc of ratc, 
time, and tempcrature and offer complctc computcr control 

BRINKMANN INSTRUMENTS, INC. 
Westbury, NY 11590 

Thc firm IS showing the I'artlclc Size Analyzcr and Grlnd~ng Mill. 

BROOKFIELD ENGINEERING LABS., INC. 
Stoughton, MA 02072 

The firm 1s presenting instrumentation for the mcasurcmcnt and 
control of vlscos~ty, featuring thc new DV GATHER sottwarc for use on 
the Brookficld DV-I1 Calculating Vlscometcr Also fcaturcd 1s the Brook- 
field Rhcosct, a new programmable vlscometer w ~ t h  mlcroproccsstlr 
speed and Brookfield accuracy and dependabihty. 

BUHLER-MIAG, INC. 
Minneapolis, MN 55440 

Buhler, a lcadlng manufacturer of hlgh-quahty and h~gh-ctticlcncy 
dispersing equlpmcnt, cxhiblts ~ t s  automated and contrullcd head mllls 
and three roll mllls. Appllcatlon and sales cnglnccrs arc avallahlc to 
dlscuss your specific process nccds. 

BULK LIFT INTERNATIONAL, INC. 
Carpentersville, IL 601 10 

Bulk Lift features ~ t s  full llnc of flcx~blc bulk contalncrs (FIBC'sl 
hold~ng from 1000# to 8000# of product. Informat~on on Bulk Llft's PVC 
reusable bags 1s also avallahlc. 

BURGESS PIGMENT CO. 
Sandersville, GA 31082 

Expansion now for the 90's-Malor expansion commltmcnts arc 
presented urith cmphasls on those functional kaolins cspcc~ally dcsigncd 
to extend TiOz in both gloss and flat syrtcms, water- and solvcnt-based. 

BYK-CHEMIE USA 
Wallingtord, CT 06492-7661 

Hlghlightcd arc the wcttlng and dlspcrslng additivcs of the Dispcr- 
hyk 160 family, Ant1 Tcrra 204, and Ant1 Terra 207 Also fcaturcd arc thc 
defoamers of the BYK 052 family and BYK 020. Uscs of levelling agcnts 
BYK 306, BYK 310, BYK 336 and BYK 361 arc exhlblted. lnstrumcnts 
dlsplaycd Include a wlde rangc of color and gloss mctcrs, the Bykotrackl 
Gradient Oven comblnatlon, high-spced dlsperscrs and the Dynomctcr. 

CB MILLS DIV. 
Chicago Boiler Co. 
Buffalo Grove, IL 60015 

Exhibit lncludes horizontal and vertical small media mills used In 
the palnt Industry. Product~on and laboratory unlts are displayed. Addi- 
t~onally, an Innovative solvent recovery system that pravldes a safe 
d~stlllat~on system is highllghted. 

CABOT CORP. 
Cab-O-Sil Div. 
Tuscola, IL 61953 

Featured is Cab-O-Sil" fumed sllica--offc~mg palnt and coatings 
formulators a unique product whlch controls viscosity, prevents sagglng 
and antl-scttling In heavy pigments. Cabot's featured hydrophobic fumed 
silica grades Improve coatlngs' water and corrosion characteristics and 
provide numerous benefit5 In epoxy and urethane systems. 

CALGON CORP. 
Pittsburgh, PA 15230 

Featured are TEKTAMER 38 A.D , BIOCHEK 240 and other preser- 
vatives for use m palnts, emuls~ons and plgment slurries. These prcserva- 
tives have an excellent toxicological profile, together wlth a h~gh  degree 
of efficacy. Rcpresentatlvcs are available to help wlth your spec~fic hlo- 
cide problem. 



CAROOLITE CORP. 
Newark, NJ 07105 

CL INDUSTRIES 
Georgetown, lL 61846 

Cardolltc presents ~ t s  unique line of cpoxy products. Featured arc 
phenalkamlne curing agents, reactlve diluents, flexlbil~zcrs and epoxy 
nnvolac resins. Other pn~ducts hlghllghtcd Include f lex~h~l~zers  for phe- 
nollc reslns and several specialty chem~cals. 

CARGILL, INC. 
Minneapolis, MN 55440 

T h ~ s  year Cargill IS the whole show-you'll dlscover 31 new prod- 
ucts at our exhihit-fourteen new hlgh-sollds rcslns, eleven new water- 
reduc~hle restns, two new power reslns, and f ~ ~ u r  new curlng agents for 
powder coatlngs You can see samples on a broad array of suhstrdtes and 
meet w ~ t h  Carglll '~ team of experts. If you don't want to mlss the show- 
don't miss Carg~ll. 

CASCHEM, INC. 
Bayonne, NJ 

The rxhlblt fcaturcs the firm's Caspol" polyol product llne h)r hlgh- 
sollds, h~gh-performance urethane coatlngs. Caspol 1842 mod~fier polyol 
is introduced;with the advent of Caspal 1842, extremely low VOC's arc 
now posstble. 

CATALYST RESOURCES, INC. 
Houston, TX 77018 

Aztec", h~gh-purity Inltlators, including alkyl peruxyesters, d~acyl 
perox~dcs, dlalkyl perox~dcs, perexyketals, alkyl hydn~perox~des, hlends 
and custom formulatlnns, are highlighted. 

CDF CORP. 
Marshfield, MA 02050 

CDF Corp , "The Llner Penple," IS d~splaylng ~ t s  line of heavy gauge 
polyethylene l~ners  for drums, pails, and tanks. CDF's seamless vacuum- 
formed llncrs keep contalners l ~ k e  new and ready for either reuse or easy 
dlsnosal. 

CHEMICAL AND ENGINEERING NEWS 
American Chemical Society 
Washington, DC 20036 

The display tcatures Chernrc~rl And Engineerrng New\, a chem~cal 
newsweekly and the offic~al puhl~cat~on of the Amer~can Chem~cal Socl- 
ety. CWEN's coverage lncludes all aspects ot bustness, sclmce, technol- 
ogy, and government. On display IS C&EN's s~x th  annual Palnt Coatlngs 
Product Report, ACS's annual chcmlcal guide, Chemcycloped~a, and the 
new T<~dov's Chemrrr. 

CHEMICAL WEEK 
New York, NY 10020 

Thls c x h ~ b ~ t ,  reprcscntlng McC;raw-HIII, tcaturca copies ot current 
lssues of Chemlcal Week. Indu\tnrrl Chcmict. Chen;r i~~l  Week Ni!i,cr'\ 
Gulde, and the spcclal Ch~.rn~cal  Week Coorlng5 ' X X  report Iswr. Rcprc- 
sentatlvcs arc avallahlc tr, answer quct lons about the majiazmcs, advcr- 
tlslng and circulation. 

CHEMOLIMPEX 
Hungarian Trading Co. for Chemicals 
Budapest, Hungary H-1805 

Presented 'Ire inorganic plgments, anti-corrosive plgments, c h n ~ m  
oxide green, and dl~nrthylamlno-propyl-am~ne (DMAPAI for the lacquer 
and varnlsh, plast~cs and mhhcr, and reslns ~ndustr~es .  

CIBA-GEIGY CORP. 
Hawthorne, NY 10532 

CIRA-GEIGY Corp. featurcs a spectrum of reslns, ddd~t~vcs and 
pigments for coatlnps. Hardener XU HY 360 IS  a very low viscosity 1200- 
400 cP kr 25°C) hardener for low VOC industrial coatings. Tlnuvln" 1130 
IS a new l iqu~d 11ght stahllizer compatible w ~ t h  high-sollds and water- 
borne coatlng systems. CIBA-GEIGY Plgments offers a full range ot hlgh- 
performance colorants and the customer servlces to go wlth them. 

CLAWSON TANK CO 
Clarkston, MI 48016 

fumbo"' portable shlpplng contalners for both l~quid and dry maten- 
als, h u h  to D.O.T. spec~ficatlons In stamless steel, carbon steel, and 
polyethylene New finlsh available on stainless steel contalners called 
Sta-Rrite". Stop hy the booth and see the d~fference. 

CL lndustr~es is a new manufacturcr of Epoxy Novolac Rcs~ns and 
Custom Advanced Epoxy Solutlnns. Low v~scos~ ty  n~volacs  ~ t i c r  easy 
handllng and low VOC wlthout sacrlficlng propcrtles. H~gh  and low 
molecular welght sold solut~ons arc ottcrcd w ~ t h  narrow EEW ranges In 
a wldc varlcty of solvcnts 

COATINGS MAGAZINE 
Oakville, Ontario, Canada L6K 3G5 

Coples uf Coatrngs Magazrne, Canada's premier palnt magazlne are 
available. The booth will serve as a gathering spot for Canad~ans at the 
P a m  Show. 

COLLOIDS, INC. 
Marietta, GA 30061 

The company's product llnc ~ncluding dlspcrsants, det~~amcrs, sur- 
factants, th~ckcncrs and rcsuis IS fcaturcd. The firm's commltmcnt re- 
mains pure qual~ty. 

COLOR CORP. OF AMERICA 
Rockford, IL 61108 

Color Corporat~on of Amcrlca IS cclcbratlnfi 11's 40th annlvcrsary as 
a suppllcr of qual~ty colorants and color systems. Two ncu, d~spcrs~on 
llncs and a new trade salcs color system arc fcaturcd 

COLORGEN, INC. 
Billerica, MA 01821 

Featured IS a spcctrophotometcr and a computer Fystem for use In 
qual~ty control, color analys~s, and color-match prcdlct~on III paints, 
~ n k s ,  and automotlvc coatings. 

COLUMBIAN CHEMICALS CO. 
Atlanta, GA 30339 

Columbian Chemicals features ~ t s  new "Ultra" high purity Raven 
blacks for color and conduct~vc appllcdtions and lmprr~vcd Mapico syn- 
thctlc Iron oxldcs wlth enhanced wet tah~l~ty for lmpn~vcd rhcology. 
Come to Columblan's booth to see how tlicsc products can help you. 

CONTRAVES INDUSTRIAL PRODUCTS 
Cincinnati, OH 45222 

Featured are laboratory vlscometcrs, both constant shear and con- 
stant stress systcms tnr RhD and QA. I'n~ccss vlsconrctcrs tor contlnu- 
ous ~n-l lnc measurement and contn~l  of vlsco\~ty are also shown. 

COOK RESINS 8 ADDITIVES 
Kansas City, MO 64141-6389 

Varlous rcsln pn~duct hrochurcs arc ava~lahlc on add~t~vcs,  high 
rollds, water reduc~hlcs, and acrylics. A product summary catalogue 1s 
~ntr[~duced. The booth IS staffed hy Cook research, sales and agency 
people. Illsplay pancls arc prc~cntcd tor somc new pruducts. 

COSAN CHEMICAL CORP. 
Carlstadt, NJ 07072 

Thc cxhlhlt features Cosan's newest devclr~pmcnts In specialty 
chem~cals, lncludlng L)RYMAX8", rcvnlutionary organic thn~ugh-drier 
for high-sol~ds and conventional coatlngs. Personnel arc ava~lablc to 
d~scuss the firm's complete 11nc 111 hactcncidcs, funglcldcs, spcc~alty 
chemlcals, drlcrs and catalysts. 



AMP-95" NiPAR 640" BIOBAN" CS-1135 
Excellent plgment Medium evaporating- In-can preservat~ve 

d~spersant-max~m~zesT~O, polar solvent W~ll not d~scolor 
Improves assoc~atlve latex system 

th~ckener performance Water soluble 
Controls pH and lhqu~d formulat~on 

Effective over w~de 

Y' 

, 

i 

ALKATERGES-T I 
Improves pigment 

d~spers~on ~n p ,  
solvent systems ! 

D~spersant for 
color p~gments 

ALKATERGEQ-E BIOBAN" CT 

For superior paint and coatings 
additives, call on ANGUS 
When people hear the name ANGUS, they generally think of 
AMP-95, a pigment dispersant for latex paints. And that is in 
addition to the countless other uses of AMP-95, from improving 
pH stability, to maximizing the benefits of TiO,. But ANGUS 
has so much more to offer.. .in product improving additives, 
biocides and mildewcides. 

Good surfactant for Low cost antibacterial 
aqueous systems preservative 

D~spersant for color- Nonfoaming 
ants w~th associative No dermal ~rritation 
th~ckeners or sensltlzing 

Water soluble 
l~qu~d formulatlon 

Odorless 



palnr C ~ I I  and on me niall 
AMICAL" 
Flowable 

J 

NiPAR 640" 
Improves solvent 

ANGUS PRODUCTS PERFORM 
release without blocking 

Forms azeotrope- 1-800/323-6209 (In IL, 1-3121496-6700) 
imoroves drv tlme 

iow resisthity 
for electrostatic 
applications 

Improves flow and 
film integrity 

Improves wetting 
of substrate 

2211 Sanders Road 
Northbrook, IL 60062 
Phone: 3121498-6700 
FAX: 312-498-6706 



DANIEL PRODUCTS CO. 
Jersey City, NJ 07304 

COULTER SCIENTIFIC INSTRUMENTS 
Hialeah, FL 33012-0145 

Scc the latcst Coultcr Sclentlfic Instruments' particular charactcr- 
ization technology: the N4 scrlcs automated submlcn~n [.003vm to 3 ~ m l  
partlclc size analyzers; Multlslzcr broad-ranre I0.lum to ILOOuml oarti- 
cle slze d~strlbution analyzer; and Dclsca 446 for zeta p<rtcntialicl~ctro- 
phorct~c mobllity analys~s (particle slzc range - l0liln to 3OWml. 

CPI PURCHASING MAGAZINE 
Newton, MA 02158 

CPI Purchasing Magazlnc 1s written for buyers and managers w ~ t h  
purchasing responsih~l~ty In the chcm~callpmccss ~ndustrlcs. It reaches 
35,000 quallficd buyers and managers, morc than any other puhl~cat~on 
scrvlng the CPI. It covers 20,000 plantsibuy~ng locations that account tor 
over 80% of the  buying power for chcm~cals,  cqulpmcnt, suppllc5 end 
transportation. 

CRAY VALLEY PRODUCTS, INC. 
Stuyvesant, NY 12173 

A new thixotropic addltlve 1s fcaturcd as part of the CRAYVALLAC 
range. The LANCOWAX range of mlcmnlzcd waxcs IS cxhlhltcd and 
some novel rcsins for wood care ~ n ~ d u c t s  arc shown. 

CROSFIELD CHEMICALS, INC. 
Joliet, IL 60435 

Fcaturcd IS the Crosficld HP200 Series - a new gcncratloii oi h ~ g h  
efficiency, rapid dispers~on slllca flattlng agents A170 h~ghl~ghtcd  arc 
Crosficld silicas dcslgned spcclfically for the flattlngot specialty codtlngs 
such as radiation curablcs, hlgh-solids systems and powdcr codtings. 

CUNO, INC. 
Process Filtration Products 
Meriden, CT 06450 

Cuno Process Flltratiun Products fcaturcs Bctapurc", a r ~ g ~ d  depth 
filter cartridge for the h~ghcs t  quallty coatlngs. Also un display arc 
CUNO's Industry standard Mlcro-Kleanqll and MlcroWynd filters, and 
varlous filter housings 

CUSTOM METALCRAFT, INC. 
Springfield, MO 65808 

Custom Mctalcraft dlsplays portable h ~ n s ,  tanks, tumhlcr, tllt, and 
processing vcsscls. 

CYPRUS INDUSTRIAL MINERALS CO. 
Englewood. CO 80155 

MAXIMIX-6, a 6 gnnd; and CYI'RUFIL, a 325 mesh gnnd cxtciidcr 
series cng~nccrcd tor solvcnt- or water-reduced hlgh-a~lids, low VOC 
compllancc coatings are fcaturcd. STELLAR talcs, a ncw tdmily (11 hlgh 
bnghtncss, unlquc viscos~ty talcs will hclp you meet the new demands 
being placed on the palnt and c o a t i n ~ s  ~ndust ry .  Barytcs In palnt and 
coat lng  grlnds arc also presented. 

DIL LABORATORIES 
New York, NY 10003 

The booth thcmc 1s divcrslty. Fcaturcd arc 5crvlccs provided tu the 
coatings, caulk, sealants and plast~c industncs, ~ncludlng tt~rmularlon, 
tcstlng, cvaluatlon, surveys, prcparatlon oi spccrficat~ons and manuals, 
personnel trainlng and legal assistance. 

Presented arc new dry powder colorants and addltlvcs fur low VOC 
coatmgs. T~nt-Ayd PC Colorants for stir-ln use ~n UV, EB, p~lwdcr- and 
h~gh-solids and convcnt~onal systems; 1)lspcrse-Ayd 9100 I'owdcrcd Dis- 
perslng Rcsln for preparing hlgh-sol~rfs plgment dlspcrsloiir; and Slip- 
Ayd SL 600 mlcron~zcd powder wax blend h)r cxccptional mar rcslstancc 
and s l ~ p  In industr~al coatmgs. 

DATACOLOR 
Charlotte. NC 28217 

Featured IS our latcst In autumotlvc Mctall~cs C I I ~ I I ~  Mcdsurcmcnt 
Systems. Dcmonstratlons show the GK-Ill Multi-Angle Color Mcasurc- 
mcnt Systcm and the MMK I'n~duction L ~ n c  Quallty Control Systcm 
Mctalllc color tolcranccs and passifall decls~ons are readily dctermlncd 
and easily cornmunicatcd hctwccn supplicrlcust~~rncr. Also shown 1s the 
complete l ~ n e  of our I'igmcnta Color Match~ng and Hatch Corrcctlon 
Systcm using our 3890 Dual Beam Spcctrophotomctcr Brlng your colc~r 
problems and mctalhc samplcs for cvaluatlon 

DATALOGIX FORMULA SYSTEMS, INC. 
Valhalla, NY 10595 

Datalog~x Formula Systems, lnc. 1s a lcad~ng supplier of ~ntcgratcd 
huslness and manufacturing software for the paint ~ndust ry .  Datalr~glx' 
CIMPRO includcs all phases of production, Inventory control, costing, 
regulatory compllancc, and a c c o u n t ~ n g l b u s ~ n c s  functions. A cumputcr- 
a ~ d e d  formulation modulc IS dcs~gncd for palnt manutacturcrs. 

DAY-GLO COLOR CORP. 
Cleveland, OH 44103 

Day-Glo" C[llor Corp. features thclr spcclalty chcm~cals,  plgmcnts, 
and dlspcrslons for the coatlngs Industry. The Day-C,l<ll; colorants and 
fluorescent plgmcnts arc displayed Als<~ h~ghlightcd 1s the Nalco' coat- 
lngs addltlvcs product hnc. 

DEGUSSA CORP. 
Ridgefield Park, NJ 07660 

Featured arc flattlng agents for solvent- and watcr~hawl ,  clear and 
plgmentcd coatlngs: OK412 for a variety of appllcatl~rns; TS100 tur high- 
est cfficlcncy; and HKlRX tor cost cificlcncy. Also shown IS Acrus1l200' 
tur th~xotropy and ant]-scttl~ng; Acrosil R972" ior cornlslon rcslstancc, 
antl-settllng and antl.sag; channel-type Color Black FWZOO for auto- 
motive coatlngs and I'r~ntcx XE2 carbon black tor cr~nductivity, 

UNIVERSITY OF DETROIT 
Detroit, MI 48221 

The U of D exh~bi t  offers Information conccrnlng undergraduate and 
graduate programs in coatlngs and polymer sclcncc. Spcc~al courses In 
coating technology and contracted rcscdrch opportunltlcs ~n polymers 
and coatlngs arc h~ghl~ghted .  

DlSTl ENVIRONMENTAL SYSTEMS, INC. 
Kenilworth, NJ 07033 

The cxhihlt fcaturcs the Unlvcrsal Tank Clcancr and various srzcd 
solvent rccovcry unlts. Hlghllghtcd IS the new Dlstl D-IS wlrh vacnum, 
whlch 1s a small, low-cost, solvent rccovcry unlt. Also shuwn IS the D l s t ~  
Universal Tank Washer to wash round and square tanks [Tote Tanksl. 

DOW CHEMICAL USA 
Midland, MI 48674 

Featured arc D.E.R."' epoxy rcslns, U . E N . "  epoxy n<~v<~lacs, bls- 
phenols, hydroxyalkyl acrylatc m ~ ~ n o m e r s ,  DOWANOL" glycol cthcrs 
and acetates, acetone, v ~ n y l  tirlucnc and styrcnc m ~ ~ n o r n c r  for auto- 
motlvc, mannc and malntciidncc, can and coil, powdcr coatlnh appli- 
ance and archltcctural apphcatlons. Dow will also ~ntmducc RAP 213 
styrcnc butadicnc latex for pr~~~icr isca lcrs  and stalns. 

DOW CORNING CORP. 
Midland, MI 48686 

Tcchn~cal and sales rcprcscntatlvcs arc ava~lahlc tcr hclp hrmula-  
tors and manufacturers learn morc about the company's complcre line ot 
slllconc palnt addltlvcs, rcslns and ~ n t c n n c d i ~ ~ t c s .  New technology 1s 
hlghl~ghtcd 



DRAISWERKE, INC. 
Allendale, NJ 07401 

ElGER MACHINERY, INC. 
Bensenville, IL 60106 

DRAIS introduces Pcrl Mill Modcl PM-DCP, a rcvolutlonary design 
for grcatcr cfficicncy than conventional media mills. It has 4 tlmcs thc 
cooling surface of others and uses grlnding mcdla from 0.2 to 2.0 mm. 
Also cxhlblted arc the TEX, STS and UDA Mllls along wlth the Turbu- 
lent MixcrIKeactor for vacuum drying of plgmcnts and flushlng pnl- 
cesses. 

DREW INDUSTRIAL DIV. 
Boonton, NJ 07005 

The booth highlights rcccnt devclopmcnts in foam control additivcs 
for trade sales palnts and mdustr~al coatlngs. A QUALITY PLUS"' Pro- 
gram that has contributed to improving product quallty and cfforts dc- 
voted to meeting palnt Industry government compllancc arc also fca- 
turcd. 

DSA CONSULTING, INC. 
Mission, KS 66222 

Featurcd is a computcr softwarc systcm now bang cxtcnslvcly used 
by paint companies in both Europc and thc USA. Thcsc companlcs arc 
uslng the systcm to formulate coatings to customcrs' spcclfications. Thc 
programs control and dcfine color, gloss, dlspcrslon and viscosity. Per- 
sonnel demonstrate thc softwarc systcm and answcr questions. 

DSET LABORATORIES, INC. 
Phoenix, AZ 85029 

The company and its subsidiary, Evcrgladcs Tcsting Laboratory, arc 
displaying a complctc line of cqulpmcnt and scrvlccs fur matcrlals tcst- 
mg and evaluat~on. The EMMAQUA"' Tcst Method, Suntcst CPS, and 
Spcclalty Environmental Tcst Scrviccs arc fcaturcd. 

DU PONT CO. 
Wilmington, DE 19898 

Du Pont Coatlngs Resourcc Network featurcs cnvironmcntal, busl- 
ncss operation, englnccrlng and technological problem solvlng, plus con- 
slstently high quallty mater~als for coatmgs: rcslns, solvents, titanlum 
d~oxlde, surfactants, and a varicty of addltivcs for spcclal coating pn~pcr- 
tles. 

ECC AMERICA 
Atlanta, GA 30342 

Featured is Southcm Clay Products line of spcclalty thixotn~pcs 
including the Claytonc famlly of organoclays and thc Flowtonc scrlcs of 
castor rheologlcal addltlves. In additlon, ECC Amcr~ca Calcium Products 
features the ncwly acqulrcd Atomltc, Snowflakc and Duramitc cxtcndcr 
pigmcnts. 

EAGLE ZINC CO. 
New York, NY 10112 

Eagle Zinc manufacturcs Amcrlcan Proccss zinc oxrdc for the paint 
industry, grades 414W and 417W. Mcadowbmok Company manufacturcs 
quallty zinc dust for thc palnt mdustry. 

EASTERN MICHIGAN UNIVERSITY 
Ypsilanti, MI 48197 

EMU bestows B.S. and M.S. dcgrccs in Polymer &. Coatlng Tcchnol- 
ogy. Information can be ohtaincd rcgardlng acadcmlc and rcscarch activl- 
ties. Research 1s focused in the "Coatings Rescarch Instltute" in the form 
of lndustr~al contract actlv~ty and student's dcgrcc-oriented InvcstlRa- 
tions. Thc staff lnvltcs lnquirlcs and is available for consultatlr~n. 

EASTMAN CHEMICAL PRODUCTS, INC. 
Kingsport, TN 37662 

Eastman cxhlbits thc following: acctoacctyls (AAEM, MAA, EAAJ, 
Ektapro" EEP Solvent, ccllulosc cstcrs for coatings, Tcxanol" cstcr alco- 
hol, TMPD" glycol for high-sollds coatlngs and CHUA acld for h~gh- 
polyester polymers. 

Dlsplaycd are thc hlghly cfficicnt laboratory and production hon- 
zontal bead mills, along w ~ t h  thc new E~gcr MixcrlDlspcnscr IEMDI. In 
addlt~on, rcprcscntativcs from thc Eigcr Proccss Systcms Group arc avail- 
able to dlscuss Elgcr's plant ctlglnccrlng capabll~tics. 

ELCOMETER, INC. 
Troy, MI 48083 

A complctc line of precision Instruments for mcasurlng and analyz- 
ing coatlng thickness, gloss, adhesion, su~face prcparatlon, cllmatlc con- 
dltlon, porosity, ferritc dctcct~on and ultrasonic wall th~ckncss 1s fca- 
turcd. Modcls range from the simplc mechanical to the sophisticated 
SPC compatlblc coating thickness computer. 

ELEKTRO-PHYSIK USA, INC. 
Arlington Heights, IL 60005 

The latest in nondestructive coating thickncss t c s t in~  instrumcnts 
are displayed. Thc Minltest portablc dlgital instrumcnts arc avallablc for 
demo and hands-on usc. Also fcaturcd 1s thc Mlkrotcst scrlcs. 

ELMAR INDUSTRIES, INC. 
Depew, NY 14043-0245 

Elmar Industries d~splays thc Model RPE-514 GI, 14 station gallon 
fillcr with 4' long infccd convcyor and random dlschargc to a conveyor or 
lid dropper. Thls machlnc has the capahllity to fill onc gallon cans of 
latex palnt at spccds of 160 containcrs per minute. Latcx- or solvcnt- 
based stalns can be filled at spccds up to 80 containers per mlnutc. 

EM INDUSTRIES, INC. 
Hawthorne, NY 10523 

EM Industrics Pigment Division manufacturcs a synthetic, inorgan- 
ic, lustre plgmcnt. Thcsc pigmcnts conslst of platclcts of mlca alatcd 
with titanlum dloxldc, Iron oxldc, or a comhrnat~on of both. Afflair lustrc 
pigments can bc formulatcd Into a wldc varlcty of colors. Gold, sllvcr, 
copper and aluminum effects can also bc s~mulatcd. 

ENGELHARD CORP. 
Cleveland, OH 

Engclhard now offcrs thc complctc 11nc of Harshaw colors for archi- 
tectural, OEM and special purpose coatlngs. See our spectrum ot Inorgan- 
ic and organlc d colors and aqucaus, resin and unlvcrsal dlspcrs~ons. 
Our Gallery O n 3 ~  pant  tlnting and merchandlslng systcm is also on 
display. 

ENGELHARD CORP. 
Iselin, NJ 08830 

The booth combines specialty cxtcndcr pigmcnts and Attagcl" prod- 
ucts wlth Harshaw Color Plgmcnts. Dlsplays lncludc TiO? extension 
cxamples using Satintone" and ASP" products. Engclhard also offcrs 
Harshaw cnvironmcntal test chambers hlr salr-fog, humid~ty and multi- 
gas tests. Harshaw chambers arc available In a varlcty of slzcs, Including 
custom-deslgncd walk-in modcls. Dlg~tal ~ndicat~~rlcontrollcrs on all 
units offcr casc of operation and lncrcascd accuracy. 

EBONEX CORP. 
Melvindale, MI 48122 

Exhibit features spcc~alty bone blacks, and itcms produced uslng 
cosmic black plgment. 



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

The patented X-ENTKI Small Med~a Mill IS d~splaycd It fcdturcs 
lower cncrgy consumption, h~ghcr thru-puts than convcntlonal vcrt~cal 
or horizontal mills. The tlmc prnven SWMIII IS d~splaycd, along wlth all 
types of gnnding mcdla. 

ERDCO ENGINEERING CORP. 
Evanston, IL 60204 

The Rap~d Flash Polnt Tester IS fcatured with a hrnad range ol 
process Instrumcntatlon ~nc lud~ng  flou,mctcrs, hatch contn~llcrs, flow 
switches and solvent vavor monitors. 

EXPANCEL, NOBEL INDUSTRIES SWEDEN 
Marietta, GA 30062 

Intrr~ducmg EXI'ANCEL" for tormul.~tlons ot quality pan t  wlth low 
density, hlgh-sol~d content and impn~vcd ease of appllcatlun. The EX- 
PANCEL" product program ot thcrnioplastlc hollow ni~crt~sphcrcs IS 

presented, w ~ t h  cmphas~s \In features In palnt \itch as ultra low dcnslty 
and rcs~l~ency. 

EXXON CORP. 
Houston, TX 77001 

The e x h ~ h ~ t  fcaturo Exxdtc' solvents t ~ ~ r  h ~ g h ~ s < ~ l ~ d s  and water- 
borne coatlngs, urethane systems and palnt strippers. H~gh  purlty hydru- 
carbon solvents lncludc ISOPAR ~stiparatfins ur~th law surface tcnslons, 
NORPAR" normal paratfins w ~ t h  5clectlvc solvency, EXXSOL dcaro- 
matlzed al~phatlcs, and a hrnad range of l~ght  and heavy anlrn.ltlcs. 
SI'ARC (Soluhll~ty Parameter Calculatorl computer model is alto tca- 
turcd for ref<~rmulatlon dnd tcchnlcal servlcc. 

FAWCETT CO., INC. 
Richfield, OH 44286 

D~splaycd 1s the firm's complete l111c af a~r-dr~vcn and clcctnc- 
drlven mixers and acccssoncs to fit all your mlxlng and stlrrlnl: appllca- 
tlons. Also shown 1s a new pc~rtahlc palnt tank agltator for your produc- 
tion mlxlng appl~cat~ons 

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
Philadelphia, PA 19107 

Fcaturcd is a d~splay ~t Fcderatinn ~uh l~ca t~ r rns  and cducat~r~nal and 
trainlng a d s  lncludlng the rlrw FSCT Scncs nn Cuatlngs Technology, 
the lournal of Coollnys Tc,chnolugv, "An Infrared Spcctn~sc(~py Atlas tor 
the Coatings Industry," "I'a~ntIC~vat~ngs Dlctn~nary," and FSCT zl~dci 
tape tralnlng pngrams. Inturmatinn on upcunilng Fcdcrdt~r~n-spons<;rcd 
Semlnars is availahlc. The 1989 Palnt Industrlcs' Show fluor pldn 1s on 
dlsplay and appl~catlons tor c x h ~ b ~ t  space are ava~ldhlc 

FILTER SPECIALISTS INC. 
Michigan City, IN 46360 

H~ghl~ghtcd are 11qu1d filtrat~c~n products llrr the pant  and chcrn~cal 
mdustrles. F.S.I. salcs pcrxmncl arc on hand to discuss .~ppl~catinns and 
problems. Flltcr hags, cdrtrldgcs and cqulpmcnt arc on d15play. 

FREEMAN CHEMICAL CORP. 
Port Washington, WI 53074-0996 

Emphas~s 1s on pnlv~dlng the pan t  fornmulntor a cholcc ot \olutlons 
hlr today's prcsslng cnv~ronmc~ital ~ssucs, most notahly thc nccd tor 
lower VOC. Hlgh solids, water-home and plural component rcslns are 
fcatured. 

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

Our palnt chemists arc present In the baath to ansuzcr qucstlons 
about our Fulatex' vlnyl acryllc and all-.~cryl~c latexes. Thcac matcrlal\ 
~ncludc I'LJ-0110, 1'1)-0124, and PD-0442 and arc ~ic\~pncd t t~r  the trade 
sale and cnntractor house palnt manutacturcr 

GAF CHEMICALS CORP. 
Wayne, NJ 07470 

H~ghl~ghtcd in t h ~ s  cxhth~t are spcclalty chcrnlcals tor the coatlngs 
industry. Featured arc V-I'YROL', ALIPAL', HLANCO', GAFAC', 
GANEX", IGEPAL", NEKAL", Thlckcncr LN, M-I'YKOL , T H F  , HLO,  , 
and Rutaned~ol. 

PAUL N. GARDNER CO., INC. 
Pompano Beach, FL 33060 

H~ghl~ghted arc new EZ Vlscos~ty Cups that exceed ASTM D4212, 
qualify under MIL STD 45662, cal~hratlnn traceahlc to N.B.S. New con- 
vcrslon tables rclatlngefflux tlmc to v~scos~ty In ccntistnkcs for EZ Cups 
and Gardner Ford Cups, and many new Instruments developed by the 
Gardncr Company are featured. 

GEORGIA KAOLIN CO., INC. 
Union, NJ 07083 

The company presents ~ t s  complete line of kaolln clay and spcclalty 
fillers and extenders tor the coattngs ~ndustry. I'articular emphas~s 1s 
glvcn to tltanlum dloxldc cxtcndcr plgmcnts a well as fillers rncctlng 
Hcgman gr~nd spcc~fications. 

GOODYEAR CHEMICAL DIV. 
Akron, OH 44316 

Featured are the firm's new I'l~uway rcsln, soluhlc In aromat~c-free 
solvents, and Pliolitc WR-D, a watcr~reduc~hlc dlspcrslon. The firm also 
cxh~hits recent devclnpmcnts In the water-hornc ~ndus t r~a l  coatlngs area 
Tcchn~cal and sales personnel arc on hdnd. 

W.R. GRACE & CO. 
Davison Chemical Division 
Baltimore, MD 21 203 

The Grace hnoth features Sylold" srllcas, high quallty tlatt~ng p~g-  
ments for the coatlng ~ndustry. Statt IS on hand to help you select the 
slllca Hatting agent dcslgncd for your spccificat111ns. Also h~ghllghtcd 15 

Sh~eldcx'~, a nantoxlc, anti-corrosion plgmcnt 

HALOX PIGMENTS 
A Div. Hammond Lead Products, Inc. 
Hammond, IN 46320 

The exhlh~t features HALOX 1'1gmcnts' SUP (Serv~cc-Qual~ty-Per- 
formancel apprnach to solv~ng corruzlon and tannln staln prr~hlcms wlth 
thclr complctc llne of nontoxic lnhlbltors.. Formulat~ng vcrsatlllty and 
effect~ve cost performance h~gh l~gh t  the hencfits ot Halox Proven I'crtor- 
mancr. 

HENKEL CORP. 
Gulph Mills, PA 19406 

Two Hcnkcl d~v l s~ons  share the cxhlh~t and the featured technology 
~ncludes new appl~cat~on data tor rhcology modlficrs, plus cmphas~s on 
high-sollds systems for epoxlcs, urethano and rad~at~un-cured systems. 
There 1s also speclal cmphas~s on how mcrcaptan cpnxy curatlvcs will 
lmprovc coating propcrtlcs. Ask tor mure ~nformatic~n' 

HEUBACH, INC. 
Newark, NJ 07114 

Exhihlted arc the firm's new Phthalo Blue P~gmcnt Blilc 15.1 and 
luw-soluble lead and chromlum Krolor" LS vcllows and oranges tor 

. . 
cdor  dlsperslons for coatlngs 1 Aqu~s"lI. 

HI-TEK POLYMERS, INC. 
Jeffersontown, KY 40299 

HI-Tck Polymers, Inc. [formerly Intcrez) 1s a malor suppllcr of cpox- 
les, acryllcs and other coating rcslns tor bake and amb~cnt-curc. Partlcu- 
lar emphasis IS hc~ng placed on hlgh-solids and water-borne products to 
meet VOC requlrcmcnts. 

HILTON DAVIS CO. 
Cincinnati, OH 45237 

Theme of thls expanded cxhlblt IS "We Have A New L~nc On 
Color." Fcaturcd arc ncw scrvlccs, includ~ng 1-800-HUCOLOK, and 
several new plgments recently ~ntroduccd, comparatlvc low VOC data 
and color h~rmulary. Tcchnlcal lltcraturc .~nd asslstdncc hlghl~ght our 
cntlrc llnc of colors. Mcct the management and tcchnlcal tedm. Dally 
drawlngs tor "Pocket Color TVs." 



HlTOX CORP. OF AMERICA 
Corpus Chrisli, TX 78403-2544 

IDEAL MFG. & SALES COUP. 
Madison, WI 53704 

The c x h ~ b ~ t  focuscs on HlTOX buff-colored TzO?, a 95'L rutlle 
alternative to w h ~ t e  TIOLi OSO Iron Oxides and BARTEX barrum sul- 
fates. Experlcnced tcchn~cal personnel arc on hand to assist you In 
lncorporatlng HITOX Corporation pn~ducts into your coatlngs hlrmula- 
tion. 

HOCKMEYER EQUIPMENT COUP. 
Harrison, NJ 07029 

The exhib~t  features the firm's CMXlOD portable tank washing sys- 
tem and slnglc shaft, hlgh-speed disperser Also h~ghllghtcd IS a dual 
shaft mlxcr, a hydraul~c press, a baler, various dlspcrs~ng blades as well as 
frequency Inverter d~spcrscr dr~vcs  

HOECHST CELANESE COUP. 
Coventry, RI 02816 

The Pigments Department of Hocchst Cclancsc 1s represented by 
key tcchnlcal, markct~ng and sales people to answcr qucstlons and pro- 
v ~ d e  information on new product Ideas H ~ ~ c c h s t  Cclancsc Chcm~cals 
Department IS also represented. 

HORIBA INSTRUMENTS, INC. 
lwine, CA 92714 

Hor~ba c x h ~ b ~ t s  the CAI'A llnc of partlclc slzc analyzers. T h ~ s  l ~ n c  1s 
displayed w ~ t h  a new computer package to enhance graphlcs and data 
proccsslng Also a new, a u t ~ ~ m a t c d ,  hcllum pycnomctcr 1s shown 

J.M. HUBER CORP. 
Havre de Grace, MD 21078 

Thls rnalnr suppllcr of tltanlum di~lxide extenders, flattlng agents 
and functional fillers, 1s rcprcscntcd hy the Chcm~cal,  Clay and Calclum 
Carbonatc D ~ v ~ s ~ o n s .  1.M. Hubcr manufactures high qual~ty  prcclp~tatcd 
s l l~cas  and slllcatcs, kaolln clays, mlcas, and cnarsc and fine part~clc slzc 
calclum carbonates. 

HULS AMERICA, INC. 
Piscataway, NJ 08855-0365 

Featured arc lndustr~al and trade sales color systems, h~gh-sol~ds  
colorant d~spers~ons ,  allphatlc lsocyanates (II'UIITMLIII, ahphat~c  epoxy 
hardeners (IPDITMUI, powder coating crnssl~nkcrs, and a comprchc11- 
slvc hnc of a d d ~ t ~ v e s ,  ~ n c l u d ~ n g  dncrs, thlckclung agents, tunglc~des, 
prcscrvatmcs, and spcc~al reslns. 

HUNGARIAN ALUMINIUM CORP. 
Budapest, Hungary H-1387 

Alumlnum pastes featuring leafing and non-leafing qualit~es for 
paints, roof-coat~ng, industr~al coating,-for gas-concrete, w ~ t h  ditfer- 
ent solvents and water-based quality In various grades. Producer: 
Kabanya L~ght  Metal Works, Kecskemet Factory. 

HUNTER ASSOCIATES LABORATORY, INC. 
Reston, VA 22090 

HunterLab manufacturcs color .lnd appearance mc'lsurrmcnt lns t ru~ 
mentatIan for qual~ty  control, research and dcvelopmcnt, and othcr ap- 
plicat~ons for the palnt and coatlngs Industry. Our a p p l ~ c a t ~ ~ ~ n s  spccidl~st 
1s avallahlc to answcr questions and dcmonstratc the ~ ~ i s t r o m c n t s  an ally 
types of sdmplcS. 

ICI AMERICAS, INC. 
Wilmington. LIE 19897 

Featured arc SOLSI'ERSE" hypcrd~spersonts, plgmcnts tur palnts; 
n~trocclluose grades ~ n c l u d ~ n g  ~sopropanul, plastlclzcr, water wet, LU- 
MIFLON"fluorp01ymcr rcslns hlr h~gh-pcrtormancc coatings, I'ROXEL' 
antim~croblals tor prescrvatlon of p a n t s  and cclatlngs, standard surtac- 
tants and HYPERMER" polylncr~c surfactants, ATRUST' rust converter 
treatment tor p~~orly~prcparcd rusted stccl. 

ICI RESINS U.S. 
formerly Polyvinyl Chemicals 
Wilmington, MA 01887 

O n  d~splay IS an SA 150A automaticiscmi-automatic volumctnc 
filler whlch handles contamer sizes of one lmpcr~al gallon to '12 pint. 
Also on d~splay is Ideal's new PRISM I, an clcctron~c wc~ght  filler for one 
gallon to '11 plnt containers. 

ILLINOIS MINERALS CO. 
Cairo, IL 62914 

I l l ~ n o ~ s  M~nerals '  booth descr~hes mlnlng and plant procedures along 
w ~ t h  scanning electron photographs of varlous sil~cas. Also featured are 
descriptions ot semi-bulk bag loadmg. 

INDUSMIN, INC. 
Columbus, OH 43235 

Indusm~n, Inc. manufacti~res micnm~zed ncphehne sycnltc and fcld- 
spar products for use as Inert fillers for the coatrngs Industry. 

INDUSTRIAL FINISHING MAGAZINE 
Wheaton, lL 60188 

Current lssues of lndustrinl F l n ~ r h i n ~  Mngazlne arc h a n g  dlstnbut- 
ed free to attendees and subscription qual~ficatlon forms arc avallablc. 
Bus~ness and ed~torlal staff members arc present. 

ITASCO DIVISION, I.W.I. IND. 
Summit, IL 60501 

ltasco exhih~ts ~ t s  new D . 0  T hulk hqutd and bulk powder portable 
shipplng tanks and tank accessory parts and matcr~als.  

ITT MARLOW PUMPS 
Midland Park, NJ 07432 

011-less alr-operated diaphragm pumps and ccntrlfugal types for 
tough f l u ~ d  handllng apphcatlons arc presented. 

J & L INSTRUMENTS CORP. 
Norristown, PA 19403 

Featured 1s the Irv~ne-Park Falhng Nccdlc VlscomctcriUcns~ty Me- 
ter, whlch can accurately measure the vlscous propcrtlcs of Ncwton~an 
and non-Newtoman flulds wlthout Instrument callhrat~on. The dcnslty, 
thermal expansion cocfficlent, and scdlmcnta t l~~n rate can be mc.lsurcd. 
Testlng tlmc can he reduced buhstant~ally w ~ t h  the dlsposablc kits espc- 
c~ally made for palnts and cuatlngs. 

The c x h ~ h ~ t  has a prublcrn/s~~lut~~rn  tormat In whlch spcc~fic coat- 
lngs problems arc addressed. Scvcral new w a t e r - h a d  NcoCryl, NcaRcz 
and Haloflex rcslns are tcaturcd w ~ t h  cmphds~s on low VOCIhlgh \ohds 
iormulating. Our technical experts arc dva~ldhle to liiatch our >olut~on\  
with your problems. Tap mto the expanded world ot ICI Rcslnb U.5 



LABELETTE CO. 
Forest Park, lL 60130 

LEEDS & NORTHRUP 
A Unit of General Signal 
North Wales, PA 19454 
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S.C. JOHNSON a SON, INC. 
Johnson Wax 
Racine, WI 53403 

lohnson Wax features the Toncryl l ~ n c  of rhcolc~~y-cont~~rlled acryl~c 
cmuls~ons and solvcnt-borne acryl~c polyols for VOC compliant lndustrl- 
al coating. The acryl~c c m u l s l ~ ~ n s  offcr many hcncfits mcludlng a ~ l u -  
tion-like flow, application pnlpcrtlcs, appearance and manutactur~ng 
easc. The solvent-borne acryllcs arc hlgh-solids or 100% N.V flakes. 
These acryl~c polyols have u t~l i ty  in either urethane or baking enamels, 
and are often used to enhance a coat~ng's application pmpcrtics. 

KEMIRA, INC. 
Bridgewater, NJ 08807 

Kcm~ra, Inc. features a camplctc llnc ot pcaricsccnt plgmcnts for 
paint and coatmgs. Heat-stable and chcm~cal-res~stant,  thcsc h~ghly rc- 
fract~vc plgmcnts provlde the part~cular s~lvcr  or gold cttcct that's iust 
right for your formulation. Technical scrvlcc rcprcscntatlvcs arc avail- 
able to discuss w h ~ c h  FLONAC' w ~ l l  mcct your speclfic nccd. 

KENRICH PETROCHEMICALS, INC. 
Bayonne, NJ 07002 

Presented arc Ken-React Tltanatcs, Zlrcr~natcs and Aluminate Coup- 
ling Agents; KcnplastU G and ES-2 lionrcactrvc and rcactlvc dllucnts; and 
KcncureaMPP, MPIIJ and MPPM (mcthanc sultonyl pyrophosphatcsl h ~ r  
low temperature bake cures. NACE and Water-hurnc Tcchnlcal I'apcrs 
arc ava~lahlc. 

KENT STATE UNIVERSITY 
Kent, OH 44242 

The 1)epartment of Chcmlstry actlvitlcs rclatlvc to the coatings 
group are prcscntcd. Coatings research pcrfor~ncd hy undcrgraduatc .~nd 
graduate students IS outl~ncd and dctalls on the B.S and Ph.L), programs 
related to c o a t m g  are offered. Materials arc ava~lablc dcscrthlng the 
department's analytical instrumcntat~on tac~llty, cooperative cducatn>n, 
coatlngs contlnulng cducatlun prc~grams and coatings publicat~ons. 

KING INDUSTRIES, INC. 
Norwalk, CT 06852 

King is Introducing two new product lines, K-FLEX" polyurethane 
diols and K-SPERSE dispersing agents, to ~ t s  full llnc r ~ f  spcc~alty prod- 
ucts for coatings and Inks. New pn~duct  literature IS avallahlc on Klng's 
Nacurc and K-Cure catalysts, K-FLEX polycstcr p~~lyols ,  NACOKR corro- 
sion and D~slon addit~vcs 

KRAFT CHEMICAL CO. 
Melrose Park, IL 60160 

For qu~ck,  cfficlcnt scrvlcc of your chcmlcal and raw matcr~al nccds, 
stop by booth #R65. Kraft Chemlcal Company rcprescnts maior suppliers 
to thc m~dwcst  paint and coatings ~ndustry trom thclr suhurhan Chlcaglr 
office and warchousc. 

KTA-TATOR, INC. 
Pittsburgh, PA 15275 

KTA-Tator, Inc. features the KTA Envlrotcst, an ~ n n o v a t ~ v c  cycling 
apparatus designed to acceleratc the wcathcr~ng of coatlng and linlng 
mater~als. Thc company's consult~ng, fa~lure  analys~s, laboratory, m- 
spection and Inspector tralnlng servlccs and Instrumcnt salcs arc also 
highlighted. Brochures ava~lablc 

P,csented arc M ~ c n ~ t r a c  partlclc slzc analyzers uslng forward scat- 
tcred light mcasurlng rangc of 0.12 to 700 micrnns; Data Management 
Systems software for I'C compatibles, logs data and r u n  statistical 
analysesi and Automatic Surface Arca Analyzer uses BET method mca- 
suring range of 0.15 to 4000 meters per squarc gram. 

LIQUID CONTROLS CORP. 
North Chicago, IL 60064 

Llquld Controls is cxhth~tlng meter5 and accessories specially dc- 
signcd for the palnt Industry For Aba)lutc Accountab~l~ty'"' vlsit us and 
ask about Thc Colors of Money: "Grccn (anod~zcd alum~numl," "Cop- 
per [hrassl," "Silver [stalnlcss stccll," and "Gold (yellow-all fcrrt~usi." 

LogiCom, lnc. 
Moline, IL 61265 

CLaM, the Coatlngs Lab and Manufacturing sottwarc system, is 
presented for hands-on evaluation. G~mprchcnsivc lah, MSDS, pn~duc- 
tion, ~nvcntory, sales, pncmg, accounts reccivahle, accounts payahlc. 
general Icdgcr, and morc In a true rclatlonal data hasc system. 

THE LUBRIZOL C O W  
Wicklifte, OH 44092 

The Lubrizol display [Booth 16.3) features a wide variety of paint and 
ink addltlve pn~ducts whlch Include rheology c(lntro1 agents, pigmcnt 
d~spersants, corrosion inhihitors, adhes~on prom~iters, copolymenzablt. 
latex surfactants and antlsettling agents. Examples of typ~cal appl~cation 
performance are presented. 

3MllNDUSTRlAL CHEMICAL PRODUCTS DIV. 
St. Paul, MN 55144-1000 

Fluorad'" coating add~tives, featuring a range of wetting agents, flow 
control agents, and fluorochemical surfactants are highlighted. These 
materials are designed for high-soi~ds and IOO'L cpaxy systems. UV 
curlng add~ttvcs arc also available. 

MACBETH 
A Div. of Kollmorgen Instrument Corp. 
Newburgh, NY 12550 

Macbeth intn~duccs a mlnl-size, portable, color-matching booth 
evaluating samples under different light sources and automatic calihra- 
tion unlt for its Eagle-Eye remote on-line color control system. It also 
shows ~ t s  P.0.P-Eye computerized paint matching system, ljOO/PLUS 
color measurement system, lab-s~zc SpectraL~ght color-matching booth, 
and Munsell Color phys~cai standards and cornpanton products. 

MAGNESIUM ELEKTRON INC. 
Flemington. NJ 08822 

Inbrmat~on on the company's rangc of zirconium chcmical cn~ss-  
linkcrs for the coatmgs industry 1s ava~lahlc. Impmvemcnts In adhesion, 
heat rcststancc, and watcr/solvcnt rcs~stancc arc cxpcr~cnccd as a result 
of the11 usc. Also featured IS a ncw 11nc of \pccralty c ~ ~ r n ~ s ~ o n - r c s ~ s t a n t  
plgmcnts. 

MALVERN INSTRUMENTS INC. 
Southborough, MA 01772 

Featured arc partlclc slze analyscrs for dry powders, slurncs, suspcn- 
sions and cmuls~ons in large or small volumcs, aqueous and nonaqucous 
m e d ~ a  and spray>. Total Instrumcnt rangc is 0.001 to 1800 mlcrons. Zeta 
potentla1 and molecular we~ght  Instrumcntatlon arc ~ncludcd. Instru- 
ments fcaturc uscr friendly full color software k ~ r  contml and data ma- 
nlpulation. 

MANCHEM, INC. 
Princeton, NJ 08540 

Manchem tcatures its range of ALUSECq crosslinkers for high-solids 
coatings, designed to meet today's low VOC requirements Also, MANA- 
LOX" 403/hOWS, a t r ~ e d  and true ~ngredient for water repellents, IS 

d~splayed. Other products lncludc EASlSPERSEJ Iron Blurs and a rangc 
of precipitated calclum carbonates. Technical personnel are on hand. 



MANVILLE CORP. 
Filtration & Minerals Div. 
Lompoc, CA 93438451 9 

Learn how our efficient Cellte flattlng agents and extender plgments 
can help Improve your formulat~on's performance and costs Vls~t us and 
learn about our TIO, extender and preclp~tated slllca products, ZERLITE 
at work 

MCWHORTER, INC. 
Rockford, IL 61 108 

THE MEARL CORP. 
New Vork, NV 10017 

The firm is exhibiting a complete line of pearlescent luster pig- 
ments, both in regular and exterior grades for unique, optical effects in all 
coating applications. 

MICRO POWDERS, INC. 
Scarsdale, NY 10583 

Mlcro Powders exh~bits its complete line of functional micronized 
wax additives for all types of palnts and coatings:New Polyfluo 120 is 
featured as well as the latest developments in stir-~n waxes for exterior 
water- and solvent-hased stains. Technical and sales reprcsentatlves are 
on hand. 

MlCROMERlTlCS INSTRUMENT CORP. 
Norcross, GA 30093-1877 

The company 1s cxhiblting automatic and manual Instruments for 
materials characterlzatlon ~nclud~ng surtacc arm analysis by the B.E.T. 
method, pycnometers, and part~clc size analyzers. 

MIDSTATES ENGR. & MFG., INC. 
Milton, IA 52570 

Bulk l ~ q u ~ d  and dry storage containers in mild steel and stamless 
steel are featured. They are available ID capacities of 178 to 644 gallons. 
DOT certification is available. 

MILLER PAINT EQUIPMENT, INC. 
Addison, IL 60101 

Featured are Mlller Accutinter computerized dispensers, Gyromlxer 
high-speed mixers, T~ntmaster colorant dispensers, and Dualmixer shak- 
ers. 

MILTON ROV/DIANO COLOR PRODUCTS 
Rochester, NY 14625 

Shown to the paint industry for the first time is the newest member 
of the DIANO Color Products family: the Color Mate HDS color analyz- 
er. Also on display is the orlglnal Color Mate and the Color Graph 
spectrophotometer. Accurate enough for research, reliable enough for 
product~on, DlANO Color Products are still the least expensive true 
double-beam systems you can buy. 

MINERAL PIGMENTS CORP., DAVIS COLORS 
Beltsville, MD 20705 

Mineral Pigments Corp. and Davls Colors, both subsidiaries of 
Rockwood Industnes, offer a complete llne of synthetic, natural and easy 
dispersing iron oxldes. They also have umbers, slennas, Van Dyke 
Brown, chrome yellow and corrosion inhlbitmgpigments. 

MiniFIBERS, INC. 
Johnson Cay, TN 37615 

lnformatlon on synthct~c fibers and thclr su~gcstcd end use is avail- 
able. Expencnced technical personnel are on hand w ~ t h  samplcs of current 
apphcat~ons. Sales representatives also staff the cxh~bit. 

MINOLTA CORP. 
Ramsey, NJ 07446 

Mlnolta dlsplays its tristlmulus color difference mctcrs. Thcsc mc- 
ters arc able to measure color dlffercncc of a customer's product tu 
ensure that a customer's products arc all the same coklr accurd~ng to 
then own spcclficat~ons. 

UNIVERSITY OF MISSOURCROLLA 
Rolla, MO 65401 

The Unlvcrsity of Missouri-Rolla display lncludcs the Coatlngs and 
Polymcr Sciencc Program outllnlng baslc compos~tion, palnt formula- 
tion, physical testlng, cstlmatlng, malntcnance coatings, polymer chcm- 
istry, and baslc coatlngs fur huslncss. Research and cducatlonal programs 
at UMR are also prcsentcd. Rcsumcs of students arc ava~lablc. 

MITECH CORP. 
Twinsburg, OH 44087 

Mltech cxhlblts thc "Carn-Mcd Contn)llcd Stress Rhcomctcr" 
which docs creep, flow, and dynamlc mcasurcments with automatic 
analysis for slmplc and complcx fluids. Also introduced is thc innovatlvc 
"Thermosafc" induction drum heater whlch melts solids and heats 
ltqu~ds with no danger. 

MIXING EQUIPMENT CO. 
Avon, NV 14414 

Featured is the LIGHTNIN" Qulk-Connect" modular mlxcr, dc- 
slgned specifically for use wlth TOTE" tanks, IUMBO"' hlns and othcr 
portable, sh~ppinglm~x~ngld~scha~c contalncrs, LIGHTNIN'; MIX- 
perser'"-h~gh shear mlxing w ~ t h  hctter circulation at lower powcr lcvcls 
than convcnt~onal dlsrrcrscrs. 

MOBAV CORP. 
Pittsburgh, PA 15205-9741 

The Mobay cxhlb~t fcaturcs applicat~ons tor coatlngs systems based 
on the company's llnc of polyurcthanc rcsms and additlvcs, part~cularly 
transportation and wood finlshcs; a full Imc ot organic plgnlcnts for 
automotlvc and trade sales paints; quality synthetic Iron oxtdc plgmcnts 
and m~xcd metal ox~dc plgmcnts for a broad rangc of coatmgs systems. 

MODERN PAINT AND COATINGS 
Atlanta, GA 30328 

Complimentary coplcs of thc October palnt show lssuc arc bcing 
drstributed at the booth. The Paint Red Book, the only dlrcctory in the 
palnt and coatings field, is on dsplay, as well as Adhcslvcs Age 1)lrcctory 
and Rubber Red Book. Thcsc dlrcctorrcs arc aso puhl~shed hy Communl- 
cation Channels, Inc. 

MOREHOUSE INDUSTRIES, INC. 
Fullerton, CA 92633 

Presented 1s thc new Low Profile 25hp dispcrscr, w ~ t h  tackshaft, fur 
maximum powcr dcl~vcry. Also fcaturcd IS the ncw Shp dlspcrscr, sol- 
vent rccovcry display and full pressure mudla mdl. 

MOZEL INCORPORATED 
St. Louis. MO 631 10-2390 

Messages may be lcft or rccc~ved during regular show hours. Mcs- 
sages will he posted on the Mozcl display locatcd on the mczzanmc floor. 
The tclephonc number 1s (3121-808-2950. 



MYERS ENGINEERING 
Bell, CA 90201 

NORTH DAKOTA STATE UNIVERSITY 
Fargo, ND 58105 

Displayed arc representative samples ut the company's d~sperscr 
I~ne.  Factory personnel arc on hand to answer your tcchn~cal and appl~ca- 
tlon questtons. 

NETZSCH INCORPORATED 
Exton, PA 19341 

Netzsch is cxh~bltlng the Mol~ncx Modcl LME20 (20 l~tcrsl and the 
Mol~~iex LMESO (50 I~tcrsl, fcaturlng the new "Made In the U.S A " 
concept. 

NEUPAK, INC. 
Minnetonka, MN 55345 

Neupak 1s show~ng ~ t s  new patented pump system wh~ch  alluws 
palnt to be pressure fed to filling machines, c l~m~na t ing  the need tor 
costly tanks and level contn~ls. Thcsc pumps arc shown rm twln head 
and scml-auto mach~tics. Alsrl shown 1s a 5 gallon filling by wc~ght 
machlne. 

NEVILLE CHEMICAL CO. 
Pittsburgh, PA 15226-1496 

The company's wlde rangc of pctn~lcum hydrocarbon rcslns, Cumar 
coumaronc lndcnc rcslns and Syntasc ultrdvlulct I~ght absorbers arc 
featured. Tcchnlcal ~nformat~on on use In coatlngs and cmatlngs \yatcms 
is avallablc. Technical rcprcscntatlvcs staff the c x h ~ h ~ t  

NEW WAY PACKAGING MACHINERY, INC. 
Hanover, PA 17331 

Ncw Way Packaging Mach~ncry, lnc. IS cclcbrat~ng ~ t s  60th year In 
buslncss by show~ng its EP Roll-Tlirnugh Lahclcr with tlmlng mecha- 
nism for gallon palnt cans The NEW WAY Modcl El' 1s the standard 
palnt can labelcr for the ctlatlngs ~ndustry and NEW WAY 1s proud ot 60 
years of service t~ t h ~ s  industry. In add~ t~on .  NEW WAY 1s d~splay~nl: 
models of ~ t s  llnc of disposal equipment for hard-to-handle wastes. 

NL CHEMICALS, INC. 
Hightstown, NJ 08520 

Kcsln products fcaturcd lncludc SPENSOL' water-rcduc~hlc urcth- 
anes, SPENLITE" and SI'ENKEL, solvcnt-home urethanes, AKOLON 
acryl~cs, KELSOL' water-reduc~hlc alkyds and polyesters, AROFLINT 
polyester epoxy systcnis, and AKOI'LAZ' hlgh-solids alkyds and polycs- 
ters. Rheolog~cal addlt~vcs ~ncludc RHEOLATE"' 255 and 278 urcth- 
anc assoclatlvc th~ckcncrs and THIXATKOL' SK. NALZIN' 2, .I n w -  
lead, nonchn~mc, antl-corros~vc plgmcnt 1s also presented 

Educational and research actrvitcs arc fcaturcd, 1989 short c~ur scs  
aredcscnbcd. Booth IS staffed by a lumn~  and taculty. 

NUFLEX, INC. 
Linden, NJ 07036 

Nuflex, Inc., the only U.S manufacturer of composite hose, features 
I~ght, flexible products wh~ch  handle h~gher temperatures and pressures 
than t h e ~ r  rubber and metal counterparts. They fcature excellent cheml- 
cal resistance and are extremely durable. 

NYCO" 
Willsboro, NY 12996 

Featured is 10 WOLLASTOKUP", fine particle-s~zcd wollastunitc, 
chemically modified for dispcrs~on, wet adhcsian and long-term rcsls- 
tance to corrosion and blistering in h ~ g h  pcrfr~rmancc coatings. 

ORB INDUSTRIES, INC. 
Upland, PA 19015 

ORB Industncs, Inc., a manufacturer of aerosols and chcliiical spr- 
cialtlcs for ~ndustry, IS tcatur~ng their touch-up pan t  scrvlccs. Exact 
custom color matches in aerosol and bulk or your own coatlligfillcd ~ n t o  
acrosols. 

ORTECH INTERNATIONAL 
Mississauga, Ontario, Canada L5K 1 8 3  

Independent technical consulting and contract RKl). B u s ~ n e s  and 
technical v~cwpoints can he appllcd s~multancously to cl~cnt's nccds In 
arcas ~ncludlng process and product dcvclopmcnt, matcrlals sclcct~~m, 
formulation, cvaluatlun and specificat~ons testlng tor Industry and g ~ v -  
ernment. 

PACIFIC ANCHOR CORP. 
Los Angeles, CA 90040 

Featured arc the company's new pn~ducts for h~gh-sol~ds c p ~ x y  coat- 
ings ~ncludlng new hncs (11 cycloal~phatlc arnlno and jx~lyam~dcs. 

PACIFIC MICRO SOFTWARE ENGINEERING 
Bell, CA 90201 

Pac~fi c M~cro  dcmonstratcs BatchMastcr PLUS t , the complete sott- 
ware package to manage your manufactur~ng and b u s ~ ~ ~ c s s  opcrati~n. 
The modular package Improves p n ~ d u c t ~ v ~ t y  hy handling ~nvcntury, pnl- 
ductlon, costin& OSHA compl~ancc, iormola analy\~s, account~ng, and 
much more. BatchMastcr PLUS+ runs on IBM-compatible PC's and 
local area networks. 

PACIFIC SCIENTIFIC 
Instrument Div. 
Silver Spring, MD 20910 

Cc~lor and appearance instruments fcaturcd ~ncludc: the Color 
Machlnc w ~ t h  Gloss"", that s~multancr~usly measures colors and gloss, 
Spcctrogard 11 spcctn~photomctcrs, Glc~sbgard gloss mctcrs dnd C;arrlncr 
phys~cal test cqulpmcnt. 

PACKAGING SERVICE CO., INC. 
Pearland, TX 77588 

S~ncc 1971, I'ackagtng Scrvlcc Company has been rhc full service 
source for packaged solvent pruducts. For whatever your reasons, use our 
Iacll~ty to produce quarts, gallons, five galluns, and drums ot \oivcnta 
blended, packaged, lahclcd, and sh~ppcd according to y ~ u r  ~~ i s t roc t~ons .  

PFIZER PIGMENTS INC. 
Easton, PA 18042 

Pa r t~c~pa t~ng  in thclr 36th Paint lndustr~cs Show, I'fizcr 1'1gmcntb 
features a trad~tlon of tcchn~cal lcadcrsh~p with a focus on l'tcrr~spcrsc' 
iron oxide slurry and Ptcrr~tan heat stahlc plgmcnts. Intor~nation on 
plgmcnt grade pn~ducts and d~str~hutmr locat~ons is pr~~vlded. I'h~l Pfizcr, 
our Rohot, along w ~ t h  other company pcralnnel, 15 on hand to revlcw 
thls ~n f~ l rma t~on .  



PHILLIPS 66 CO. 
Bartlesville, OK 74004 

P h ~ l l ~ p s  66 hydrocarbon propellants, solvents and chcm~cal rntcrnie- 
d ~ a t c s  arc h~ghlightcd. 

PIC0 CHEMICAL COUP. 
Tinley Park, IL 60477 

Spcc~allzed "Workhursc" pniductlon and maintenance chcm~cal*. 
and parnt and coatlngs clcancrslrcmovcrs tor mlxlng tanks, reactors. 
s h ~ p p ~ n g  and storage contalncr lntcrlors and tloor malntenancc, arc tca- 
turcd. 

PIONEER PACKAGING MACHINERY, INC. 
Greenville, SC 29609 

Thc five gallon pall labclcr is once again on d~spldy w ~ t l i  ~ t s  lm 
provcd lahcl magazine. Alstr d onc gallon, quart and plnt labclcr is 
~ntroduccd for tlcx~hlc wet-glue paper labclmg. Machlnc Ir able to rrrlcnr 
"cars" as well as handle "F stvlc" cans. 

POLY-RESYN, INC. 
West Dundee, IL 601 18 

The a ~ m p a n y  features a c~implctc llnc ot rhcolog~cal add~tlves tor 
solvent-based pants .  Included 1s a new pourahlc anti-settling agcnt. 
Also, a complete Ilnc of castor th~ckcncrs are the ncwc\t aiidltlon to the 
rrroduct I ~ n c .  

PPG INDUSTRIES, INC. 
Pittsburgh, PA 15272 

PI'C introduces two new prcclpltatcd s l l~ca  pr[rducrs: An antl-corrrr- 
slcrn pigment dcslgncd as a rcplacemcnt for strrrnt~um chromate, zlnc 
chromatc and other ~ L I X I C  matcnals; and a new tlattlng agcnt t!ir h~gli- 
sollds coat~ngs. Also fcaturcd arc Lo~Vcl" tlatt~ng agents and T-h(l0, d 

h~ghly ctficicnt, low-cost th~ckcncr. 

PQ CORP. 
Valley Forge, PA 19482 

PQ tcaturc* a hniad l ~ n c  ot holl~rw n i ~ c r n \ ~ h c r m  for use as vcrs.~t~Ic, 
low-dcns~ty tillers or extcndcrs tor coarlngs, sealant* .lnd '~dhc\ivcs 
They arc uffcrcd m a varlcty (11 grades and lncludc 5urfacc-rnod~ficd .lnd 
metal-coated types. 

PREMIER MILL CORP. 
Reading, PA 19606 

Prcm~cr Mill Corp. ~ntroduccs t h c ~ r  Ultra-Shear"" m - l ~ n c  h~rmogcn- 
izer at t h ~ s  year's Palnt Show. In addltlon, they d~splay sample* trt rlnc~r 
Supcrmdls, Extm-H~gh Pcrtormancc Supcrmllls, and Prcm-A-MIX drr- 
pcrscrlm~xcra, along wrth thclr complete llnc ot lahuratc~ry mlxcrs and 
mllls. 

PROGRESSIVE RECOVERY, INC. 
Columbia, IL 62236 

Progrcsslve Recovery, Inc. h f i  developed an cxtenslvc 11nc [rt llquld 
solvcnt rccnvcry cqulpmcnt to c<rnvert solvcnt-laden, hdzardou\ wdstc 
~ n t o  a rcuscahlc product. The I'RI rccovcry s y m m  rcclal~iis solvent from 
contamlnatcd solvents, wastc rnks, plgmcnts, rcslns, :~nd ~ ~ t h c r  solvent 
solut~ons. It 1s an cffic~cnt, lrrw-cost d~stlllatlon process. 

THE Q-PANEL CO. 
Cleveland, OH 44145 

On dlsplay IS the QUV Weathering Tester, and thc ncw UVA~34Il 
lamp The UVA-340 allows l~nprnvcd ctrrrelatlon bctwccn natural a ~ i d  
laboratory exposures. 

RAABE COUP. 
Milwaukee, WI 53223 

Thcsc iormula t~rs  of exact match~ng touch-up paints feature cus- 
tom fill~ng of aerosol, hulk, and brush-~n-cap touch-up conta1ncrs. 

RED DEVIL, INC. 
Union, NJ 07083 

Fcaturcd arc the 5600 AUTO Si'ERSE palnt riilxcr t ~ ~ r  taster, safer, 
qulctcr mlxlng; the 5400 vcrsatlle palnt mlxcr whlch blends p a n t  thor- 
oughly cvcry tlmc; the 1000 Scrles manual c~~lorant  d~spcnscr; and the 
5050'" h1gl1-speed mlxcr, the hcst mlxcr made fur vcrlumc palnt dcalcrs. 
Vis~t  Red Llcv~l for a c~~rnple tc  11nc ot palnt mlxlnl: and tlntlng equrp- 
ment. 

REICHHOLD CHEMICALS, INC. 
White Plains, NY 10603 

On dlsplay arc a full line of coatlng rcslns, ~ncludlng ultrav~olct- 
cured rcslns, alkyds, and fluorocarbons; a hrnad range of latcxcs, ~nclud- 
mg acryllca end vlnyl acrylics; specialty coatlng ro lns ,  teaturlng c p ~ ~ x ~ c s ,  
self-hcal~ng polyurethanes, dnd lion-~socyanatc-cur~ng acrylics, and p ~ g -  
mcnt d~spers~ons ,  Included arc ncw products slncc thc merger w ~ t h  
Daln~ppon Ink and C h c m ~ ~ a l s ,  Inc The t i r ~ n  IS alsri represented hy 
Polychnrmc Chemicals, Re~chh<~ld  Ltd., Ccl l~~mcr ,  and RBH Urspcrslons 
pcrsonncl. 

RENZMANN INCORPORATED 
Hauppauge, NY 11788 

Featured are Kcnzmann Washlng Mach~ncs  Ideal tor mrxing tubs, 
palnt cans, p a ~ l r ,  Si gallon drums, crc and Rcnzmann L ~ i s t ~ l l a t ~ o n  Units 
ranglng In capaclty from d galluns tr12XO gallon\. Kenzmann l ) ~ s t ~ l l a t ~ o n  
Systems cnahlc you to rccovcr as much as c)X'k, 0 1  your dlrty srrlvcnt 
whllc rcduclng the amount ot hazardous waste you Sencrate. 

REYNOLDS INDUSTRIES, INC. 
Fort Mill, SC 29715 

lntormat~on and displays 111 mixlng and d~spcrslon cqulpmcnt, In- 
volv~ng the appl~cat~on of hydnrstatic and Iivdr.~ul~c dr~vcs, arc tcaturcd. 

RHONE-POULENC INC. 
Monmouth Junction, NJ 08856 

Rhonc.l'~rulcnc icaturcs an ~ntcrnational karkctlng dnd tcchn~cal 
tcam to help you on d~scoss~ons  regardung T~,lonatc'  p ~ l y ~ s ~ c y a n a t e  
rcsrns tor hlgh-solids 1'U coatings, R h ~ d o r s ~ I "  rcslns tor h~gh-tempera- 
ture cnatlngs, Rhudopol %lrrpolymcr f ~ ~ r  water-bawd, h~gh-hulk  tcxttrrc 
palnts, and why rdrc earths t~rr  c p ~ x y ,  Iatcx, dnd I'U c~ra t~ng\  

ROHM AND HAAS CO. 
Philadelphia, PA 19105 

Rohm and Haas Co.. a Phlladelph~a-based manutacturcr (11 polymers, 
rcslns and addltlvcs, fcaturcs a cross scctlon nt p r ~ ~ d u c t s  used tor Trades 
Sales, Industrial, and Mar~nc and Malntcnancc applicat~ons. The com- 
pany is also presentrng a rcvrrlutlonary new advance In acrylic latex 
technology. 

ROSEDALE PRODUCTS INC. 
Ann Arbor, MI 48106 

Roscdalc IS c x h ~ h ~ t i n g  bag type filters dnd h ~ s k c t  strarners. They also 
manutacture a v~bratlng basket-type palnt filter, act~vatcd carhon rctaln- 
Ing baskets and a wldc range of wlre mesh and pcrtorercd metal products. 



RUSSELL FINEX, INC. 
Mt. Vernon, NY 10550 

SHAMROCK TECHNOLOGIES, INC. 
Newark, NJ 07114 

The Russell Flnex 22" v~bratory high-spccd stralncr IS the latcst In 
our range of equipment and used throughout the coatings ~ndustry. Its 
high-spced frcqucncy and variable wc~ght changlng ahll~ty make ~t one of 
the most cfficlcnt strainers ever marketed 

SANDOZ CHEMICALS CORP 
Charlotte, NC 

Thc Sandnz cxhlb~t fcaturcs the firm's rangc of Sandorln and Graph- 
to1 p l p e n t s ,  lncludlng the newly ~ntroduccd Sandorin Rrown RL, Or- 
ange SRLT and Graphtol Fast Orange 5GL. Also, two new additlvcs - 
Sanduvor 3052 and Sanduvor 3054 arc d~splaycd. 

SANYO-KOKUSAKU PULP CO., LTD. 
Tokyo, Japan,100 

Sanyo-Kokusaku Pulp Co., Ltd., Chcm~cal L)lvlsl~rn, IS showing 
chlorlnatcd polyolefincs for plastic paints and un~vcrsal prlmcr h ~ r  plas- 
tic moldlngs and plastlc films, I.c., bumper, packag~ng film ctc Also 
shown are adhcslvcs for plast~c moldlngs, 1.c.. PP rnoldlng parts at aut~r- 
mobile and concretc surface coatlngs. 

SCHOLD MACHINE CO. 
St. Petersburg, FL 33716 

Featurcd is the 60 gal. patcntcd h ~ g h  spccdlproduct~on mcd~a mill 
including lOOhp easy start dnvc. Equ~pmcnt shown lncludcs the VRS 
300 lOhp nrtor stator, post mountcd d~spcrscr w ~ t h  hydraulic rlsc, the 
VMD 500 30hp w ~ d c  spccd rangc d~spcrser; and the VLS 300 l0hp varl- 
able low-spccd dlspcrscr w ~ t h  h ~ g h  torque option. Also d~splaycd IS a 
cutaway model of thc Schold "patcntcd" mcdia mill scal and rotary 
screen assembly. 

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

Fcaturcd IS the Air-Pallet" systcm for clcan, dust-frcc f i l l l n ~  sh~p-  
plng and discharge ot powders. On dlsplay IS thc Air-I'allct filling unlt 
w ~ t h  filling hcad adapter to accommodate all FIBC's; Air-l'allct contain- 

ers in  industr~al and food grade types; equipment far gravlty, pncumatlc 
and slurry d~schargc, lncludlng spcc~al adaptcrim~xcr; and new Alr- 
Cone" flu~dizcd hopper for free flow of powder pmducts. 

SERAC, INC. 
Addison, IL 60101 

H~ghlightcd is the Model #RHi720-NWllI 8 hcad nrtary paint filler 
for pints to gallons usmg Scrac's cxclus~ve net-weight system. Other 
features ~nclude sta~nless stccl construction and clcan In place 1C.I.I'.1. 

Meet the tribolob~sts-spcc~alists In thc control of fnct~on and wcar! 
The company prov~des a widc rangc of stir-~n powdcr products, prlmarlly 
utilizing polycthylcnc and PTFE In grlnds to s u ~ t  your app l~ca t l~~n  necds. 
Products arc des~gned to prov~de wcar, mar, scuff, and abraslon rcsls- 
tance. 

SHEEN INSTRUMENTS CORP. 
Tampa, FL 33614 

Among the instruments fcaturcd arc the recently lntroduccd 155 
Glossmeter, w h ~ c h  mcasurcs qual~ty of finish; the ncw SE 1000, whlch 
mcasures coatlng th~ckncsscs; and thc lust ~ntnlduccd IA H100, a d~gltal 
mcltlng point tcstlng apparatus for rcsins and glues. T h ~ s  year, Shccn, ot 
M~ddlescx, England, bcgan dlstribut~ng ~ t s  p r c c ~ s l ~ ~ n  Instruments fn)m 
Tampa, FL. 

SHELL CHEMICAL CO. 
Houston, TX 77001 

Shcll fcaturcs ~ t s  EPON" and EPONOL" cpoxy rcsins, KRATON' 
thcrmoplast~c rubbers, and ~ t ' s  full llnc of oxygenated and hydrocarbon 
solvents. Two new KRATON rubber products arc ~ntn~duccd for mod~fi- 
catlon of waxes and epoxy rcslns to Increase t l c x ~ h ~ l ~ t y  and toughness. 

SHEREX POLYMERS, INC. 
Dublin, OH 43017 

Sherex Polymers, lnc., a subsidiary of Shcrcx Chcmlcal Co. intro- 
duces four product I~ncs. The booth h~ghl~ghts  reactlvc epoxy dllucnts, 
cpoxy curlng agents, PVC adhesion promoters and a line of products 
based on m-xylenc diamlnc and ~ t s  dcr~vat~vcs markctcd tor M~tsub~sh l  
Gas Chcm~cal lnc. 

SHERWIN-WILLIAMS CHEMICALS 
Coffeyville, KS 67337 

MOLY-WHITE',' corrosion-~nh~b~t~ng plgmcnts arc fcaturcd. Ncw 
stud~es In current t o rmula t~~~ns  dcmonstratc the costipcrformancc ad- 
vantage of thcsc whlte cnv~ronmcntally safe pmducts. New low cost 
molybdatc pigmcnts and new fine part~clc size products arc now avail- 
able. 

SILBERLINE MANUFACTURING CO., INC. 
Hometown, PA 18252 

New alumlnum plgmcnts arc fcaturcd for aqueous, high-sol~ds, and 
powdcr coatlngs. Stop and discuss your rcqulrcmcnts w ~ t h  our tcchn~cal 
rcprcsentatlvcs. 

SONOCO FIBER DRUM INC. 
Marietta, GA 30067 

Sonoco, a full-llnc fibrc drum producer fcaturcs Levcrpak, Stapak 
and F~brepak drums for dry products and, for I~qulds, the Llqulpak style, 
which lncorporatcs a varlcty of plastlc and toll lin~ngs. Also cxhlhltcd arc 
Wastcpaks for hazardous waste and Un~paks for hot hclt adhcslvcs. 

SOUTH FLORIDATEST SERVICE, INC. 
Miami, FL 33178 

Technical consultants frnm S~luth Florlda Test Scrvicc discuss d 

w ~ d e  rangc of natural and accelcratcd wcathcrlng test programs which 
will prov~de service Ilfc prcd~ctions for coatlngs and other matcr~als. 

UNIVERSITY OF SOUTHERN MISSISSIPPI 
Dept. of Polymer Science 
Hattiesburg, MS 39406 

H~ghlightcd arc USM's arcas of coatings cducat~on and research, and 
scwlcc to tho coatlngs industry. Informarlon conccrnlng the February 
IYXY Water-Bornc and H~ghcr.Sol~ds Coatings Symp~~slurn IS avallahlc, ds 
wcll as iniormatlrrn about B.S., M.S., and Phll, dcgrcc iv~~gran's In Poly. 
mcr Sclcncc. 



SPARTAN COLOR CORP. 
Houston, TX 77087 

For small batch manufacture and tlntlnK the w~dcly  compat~hlc 
Spartacryl-PM ~ n d u s t r ~ a l  colr~r concentrates In I'M acetate arc fcaturcd. 
They arc cxccllcnt for both volumctr~c  and d ~ g ~ t a l  w e ~ g h t - d ~ s p c r \ ~ n g  
systems. Also fcaturcd arc ma\tonc and tlnt lcvcl d~splays I I ~  the bniad 
palette of colors avallahlc In the Spartacryl-I'M color system. 

STONE CONTAINER CORP. 
Schaumburg, IL 60173 

Stone Contamer Corp. 1s the ndtlon's lcad~ng manutacturcr lit cnrru- 
gated and hag packaging. Stunc c x h ~ h ~ t s  their complctc 11nc ot corrugated 
hoxcs, mul t~wal l ,  consumer, sc1111-hulk hags, load rcstralnt systcnls and 
hag packaging systcms. 

SUB-TROPICAL TESTING SERVICE 
Miami, FL 33156 

Natural and accelerated wcathcrlng tcchn~qucs arc demonstrated 
w ~ t h  ~nformatlon on exposure and evaluation methods. Thcrc 1s .I pre- 
sentatlon featuring equlpmcnt, Instrumentation, and scrvlco  for tcstlng. 
Tcchnlcal personnel arc avallahle to d~scuss  spcc~al~zed test prugram5. 

SUN CHEMICAL CORP. 
Cincinnati, OH 45232 

Vlsltors to Sun's booth can louk torward t r ~  rccclvlng tcchn~cal ddta 
and advice from the Sun personnel on hand at the booth In add~tlon to 
t a k ~ n g  w ~ t h  them cr~mplctc hrochurcs showing Sun's rdnpc ot Sunfast' 
performance plglncnts for the coatings ~ndust ry .  

SYLVACHEM CORP. 
Subsidiary of Arizona Chemical Co. 
Panama City, FL 32401 

Sylvachcm manufactures cpuxy curlng agents b r  the coatlngs, ddhc- 
slvcs and structural ~ndustncs .  Sylvachcm ~ntroducc\ t h c ~ r  new hnc of 
low v ~ s c o s ~ t y  polyamldcs and spcc~alty d m ~ d o a r n ~ n c s  for h~gh-sol~ds ,  
corrosion-rcs~stant and chcm~cal- rcs~s tant  coat~ngs  

TAMMSCO, INC.IUNIMIN CORP. 
New Canaan, CT 06840 

Tammsco crystalllnc and micnicrystall~nc s111c.1 pmducts arc tca- 
turcd. U n ~ r n l n  introduces the Sll~ca Source"' program and cxh~hl ts  
Snow WhltcT" mlca. 

TEGO CHEMIE SERVICE USA 
Hopewell, VA 23860 

Featured are the firm's ncw Alrcx scrlcs lit dcacraturs for use In hlgh- 
so l~ds  and solscntless cpox~cs, h~gh-solids dlkyds and OEM coat~ngs. 
Also h ~ g h l ~ g h t c d  IS a new serlcs of TcgoX G l ~ d c  mar and slrp products. In 
addlt~on, Slllkophenh 1'40/W, a phcnyl methyl polyslloxanc rcsln cmul- 
slun for water-based, h~gh-temperature app11c.ltlons 1s ~ntroduced. 

TEXACO CHEMICAL CO. 
Bellaire, TX 77401 

Featured arc solvents and chcm~cal  ~ n t c r m c d ~ a t c s  for thc coatlngs 
industry lnc lud~ng Texacar"' carb~matcs, Tcxsolvc"' a l lphat~c  sol- 
vents, Icffammc" pnlycthcram~ncs and many other urganlc Intcrmc- 
d~atcs .  

THIELE ENGINEERING CO. 
Minneapolis, MN 55435 

Hlrhll~ht.,d 15 the T n o - h c a J  T J ~  F ~ i l  I'alnt \ I J L ! ~ I : ~ c  w t h  ~ u t . ) n i ~ t ~ c  
Ild p l a c ~ r  and prc\\ d5 well a, rhr. Thlcl: new doul~lr.-.~.-t~n~: pump 

TOKHEIM CORP. 
Fort Wayne, IN 46801 

TROY CHEMICAL CORP. 
Newark, NJ 07105 

Troy promlitcs both specialty addlt~vcs .~nd a iull product I ~ n c  ot 
blucldes. Ncw graphic panels dcplct these products. This IS thc largest 
and most elaborate trade show booth in Troy's Illstory. Technical prcscn- 
tatlons, laboratory dcmonstratiuns and mcctlng iaclllt~cs arc among the 
features of the cxh~bi t .  

U.S. SILICA CO. 
Berkeley Springs, WV 2541 1 

The e x h ~ b ~ t  presents MIN-U-SIL" jm~cron~zcd slllcai, SILCO-SIL" 
(custom ground sllica] SNOW'TEX" 45 (calc~ncd kaolln clayi, and IMIN- 
U-GEL* jcollo~dal a t tapulg~tc  clayi. Products arc used as tunctlonal 
fillers to enhance palnt film propertlcs, extenders for TIOI and rhcolog~. 
cal contml agents. 



UNION CARBIDE CORP. 
Danbury, CT 06817-0001 

Thc c x h ~ h ~ t  features the expanded Ilnc ot UCAK' s<~lvents Inr new 
and convcnt i~~nal  coat~ngs  appl~cat~onr ;  UCAR' rcslns atid Intcrmc- 
dlates for supcri<~r high-pcrtormance co'itlngs; and UCAR acryllcs and 
latcxcs for tradc palntr, industrial finishes, and wc;~thcr-barr~cr ci>dtlngs 
The Capta~n's 23rd I 'utt~ng Contest 1s hclng held 

UNION PROCESS INC. 
Akron, OH 44313 

Fcaturcd 1s a complctc l ~ n c  nt tine yrlndrng :lnd dispcrslng cqulp- 
ment Included arc Attrltors In hatch, continuuur rnd clrcularlc~ti sv5- 
terns, w ~ t h  new and ~mprr~vcd tcaturc\, as well : ~ s  the Rotnmlll jd li,lri- 
zontal small mcd1.1 mllli atid the HSF Hatch Bead Mtll 

UNITED CATALYSTS INC. 
Rheological Div. 
Louisville, KY 40201 

U n ~ t c d  Catalysts h ~ g h l ~ g h t s  11s lh~gh-pertc~rm,~ncc org;lnocl,~y t h ~ x o -  
tropes, with spcclal cmpliah~s on rhc vcry edsy to d~spcr\c Tlur~gcl EZ 
100. Also tcaturcd arc curtmn.dc\~gncd urgannclays tor the un\atilr.ttcd 
polyester ~ndustry-Tlxogcl PL arid I'LS. and the l~cwlv ~ntroduccd 10(1':, 
sollds anti-scttl~ng agelit T~xogcl YI'A-I. 

UNITED STATES TESTING CO., INC. 
Hoboken, NJ 07030 

T h ~ s  ~ndcpendent tcrting crrmpany has complete punt  tcsrlng and 
analysts servlccs. N3~1.1p approved env~ronmcntal exposures arc also 
available. 

UNIVERSAL COLOR DISPERSIONS (UCD) 
Lansing, IL 60438 

UCI)\ arc cr~l r~r .~nt  systc111s for m;lnutdcturlnt: .ind,or tlnttng lndur- 
try paints. These d l rpcrs~t~n\  'ire UIIILILIC In thclr "un~vcrwl~ty"-thclr 
compat~hl l~ty  with rnanvd~ttcrcnt typc\oI palnt sv\t~,z:s. UClI's Sulwr-V 
Ilnc, Solvent Frcc (SF1 line dnd thclr O-llnc .Ire ao1img the pr~rduct I~nc. 
d~splaycd as well as acryl~c rcsln product Ilncs. 

UNOCAL CHEMICAL DIV. 
UNOCAL Corp. 
Schaumburg, IL 60196 

UNOCAL I'olymcr\ ~ntroducc\ 76 RES .30S.l. ,I hlgh pcrtnr11l.lncc 
latex hlndcr hlr archltcctural coatltlps. UN0C:AL Chcm~cals '  d l \ t ~ ~ h u .  
tlon otters prcclrlon hlcndlng and \tare-ot-thc-art quallry .l\sur.incc tor 
Its llnc ( ~ i  chcmlcals. 

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

Vandcrhtlt fcaturca the use 111 NYTAL. VANTALC, ACTIV S ;lnd 
VAN GEL In updatcil codtings tormulas. Kcscdrch .ind tcchnic.11 r.ilcs 
people are on hand to help answer custi~rncr's qucstlon\ 

VELSICOL CHEMICAL CORP. 
Rosemont. IL 60018 

VIKING PUMP, INC. 
Cedar Falls, IA 50613 

V~klng exhlhlts a varlcty c~t P U S I ~ I V C  111spIacc111c11t R ~ t d r y  I1uillp\ lor 
handl~ng nbraslvc Ilqulds. Fcaturcd 1s \crlcs J h l i  . ~ h r d s ~ ~ c  Ilqil~d pt1111p 
that 1s iour tlmcs more ctficlcnt th.111 . ~ ~ r - ~ p c r . ~ t c d  i i l , ~ p I i r . ~ g ~ ~ ~  jrll~ilp\ 
Catalog and technrcal dat.1 ahrng w ~ t h  cut-away ml~dcls .trc avallahlc. 

VISCOTEK CORP. 
Porter, TX 77365 

Vlscotek otfers a soluti<~n viscomctcr and software and detectors for 
size ?xclus~on chromatogr.~pliy. Also represented IS the PHYSICA 11ne of 
roratlonal v~scomcters l rhc~~n~cters  trom Q C applications to KhD,  In- 
cluding controlled stress, <~sci l la t~on,  and th~xotroplc analysts 

VORTI-SIV 
Div. of MM Industries, Inc. 
Salem. OH 44460 

Shown is the all stdlnlcss stccl Vortl-Slv 1'1lot I'l.1nt Model III1F-li 
(17 screen dlall~etcrl h~gh-spccd 1.3iOO KI'MI sicvlng .111d stralnlng ma- 
chlnc. T h ~ s  mc~del ts wl~lely used tnr smdll hatch coatlng producr~c~n and 
tor rcc la~m~i lg  grinding mill mcdlr. Also, dl5playcd ir a totally enclosed 
Inline product~on Vortl-SIV Model KBF.? (??"\crecn d~amctcrl.  Thls unlt 
utlllzcs spcc~al  inlets. gaskets and clamp systcm nr cttccrlvcly slcvc 
l lqu~ds  and sol~ds  cmnplctcly lnllnc. 

WACKER SILICONES 
Adrian, MI 49221 

Wackcr tcaturcs a complctc l111c [ ~ t  sllanc5 'ind cthylrll~catcs. s111- 
cone ~ntcrmcdldtch, s ~ l ~ c a n c  rcsms, slllconc palnt :lddltlvc\ and slllconc 
masonry watcr rcpcllcnts a\ well a5 hydrophoh~c ti~lncd sillcd tor thlxo- 
tropy and antl-scttllng ot plgrncnts and fillers and h v d r o p h ~ ~ h ~ c  grddca ot 
fumed s~l ica  tor c<rrrosion.rcslhtant c o . ~ t l n ~ s  .ind prlntlng Ink\. 

WARREN RUPP. INC. 
Mansfield, OH 44901 

V~sltors can see npcratlng d~spldvs dcm(lnstratint: tlic Santil'll'ER 
pump's ab~l l ty  to pump almost p ipe- i~ac  solid.. \vlth no ddmagc ttl thc 
pump and 11s casc In handling hcav~ly  vlscour m.~tcrt.~l. Zcro~lcakaxc-a 
tcaturc sought after hy prlnt manutacturcrs-ti rn  c n g ~ n c c r d ~ l n ,  ~nhcr-  
cnt benefit I I ~  SdndPlI'Ell pumps. 
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Seven Industry Statesmen Honored at NPCA Annual Meeting 
During the National Paint and Coatings 

Association's annual meeting held in Chi- 
cago, IL, on October 17-19, seven individ- 
uals received the association's Industry 
Stateman Award. The awards, given in 
recognition of a career of distinguished ser- 
vice to the paint and coatings industry, 
were presented at the NPCA luncheon on 
October 17. Those honored were: 

Orley H. Anderson, recently retired 
from the position of Vice President and 
Corporate Director of the O'Brien Corp., 
South San Francisco, CA, after 32 years 
with the firm. Mr. Anderson had served on 
NPCA's Trade Sales Steering Committee 
for 12 years, and had been the committee's 
Vice Chairman and Chairman. A resident 
of Redwood City, he is active with the 
National Decorating Products Association, 
and was the recipient of an outstanding 
service award from the San Francisco Sales 
and Marketing Executives Association. 

Stanley P. Eysmann joined Cellofilm 
Corp., Wood Ridge, NJ, after graduating 
from Lehigh University in I938 and rose to 
the position of President in 1961. When the 
company was acquired by the Polychrome 
Corp., he remained as President of Poly- 
chrome Chemicals Corn. and was a Vice 
President and Director of the parent com- 
pany until his retirement. Founder of a res- 
in company, Cellomer Corp., Mr. Eys- 
mann was a regional Vice President of 
NPCA, and served on its Industrial Coat- 
ings Industry, Membership Steering, and 
lndustry Suppliers Committees. He also 
served two terms as President of the Metro- 
politan New York PCA. 

Harry E. Gilbert recently retired from 
the position of Group Director, Environ- 
mental and Safety Affairs at PPG Indus- 
tries, Pittsburgh, PA. Mr. Gilbert joined 
PPG as a Formulating Chemist in 1950 and 
advanced through numerous technical posi- 
tions in the company's industrial coatings 
and consumer products departments before 
being named Director of Environmental 
and Safety Affairs in 1978. He served on 
several NPCA committees, including the 
Scientific Committee, and several task 
forces including Fire Retardant Coatings 
and Hazard Response. 

Richard L. Gustafson will retire this 
year following a 28-year career with Sey- 
mourof Sycamore, lnc., Sycamore. lL. He 
holds the position of Executive Vice Presi- 
dent. Mr. Gustafson's service to the com- 
pany encompassed a wide variety of posi- 
tions, including manufacturing and 
production, inventory control, personnel 

management, transportation, and hazard- 
ous waste disposal. He served for 15 years 
on NPCA's Transportation and Distribu- 
tion Committee, several of those years as 
Vice Chairman or Chairman. In 1981, Mr. 
Gustafson served on the association's Wa- 
ter QualitylWaste Management Task 
Force. 

John E. (Jack) Lynch is a Board Mem- 
ber and Vice PresidentlOperations at Ben- 
jamin Moore & Co., Montvale, NJ. When 
he retires next year, he will have completed 
42 years with the company, previously 
serving in the positions of Chief Chemist 
and Technical Director. In addition, he 
served on NPCA's Scientific Committee 
from 1972 to 1978, was its Vice Chairman 
in 1978-79. and Chairman in 1980. He was 
a member of the association's Fire Retar- 
dant Coatings Committee and Toxic Sub- 
stances Task Force, and is a 40-year mem- 
ber of the Metropolitan New York PCA. 
Mr. Lynch is also a member of the New 
York Society for Coatings Technology. 

Bruce Ocko was General Manager of 
the Truesdale Co., Brighton, MA, until his 
death in May. He had been with Truesdale 

for six years, and had previously been em- 
ployed with the Monsanto Co. and Poly- 
vinyl Chemical. This posthumous award 
recognized his contributions to the NPCA. 
including his service as a member of the 
NPCA Board of Directors from 1975 to 
1977, and active participation on the asso- 
ciation's Industrial Coatings Industry Com- 
mittee and lndustry Suppliers Committee. 
for which he had served as Vice Chairman 
and Chairman during the 1970s. Mr. Ocko 
was a member of the New England Society 
for Coatings Technology. 

Richard D. Radford retired this year 
following nine years of service with the 
Valspar Corp., Minneapolis, MN. He most 
recently served as Vice President of the 
firm. From 1976 to 1979, he was President 
of Conchemco, Inc., Kansas City, MO, 
which he had joined as Vice President and 
Technical Director in 1960. Mr. Radford 
served as Chairman of the association's 
Scientific Committee in 1971-72. and was 
a member of the Board of Directors and 
Budget and Finance Committee for four 
years. He has been a member of the Kansas 
City PCA and the Kansas City Society for 
Coatings Technology for over 20 years. 

General Electric to Build Manufacturing Plant in Spain 
Over the next 15 years, General Electric company, GE Carbide Silicones, Inc. The 

Co., Waterford, NY, has plans to invest plant, to be constructed on a 1,750-acre 
$1.7 billion in a new plastics and silicones site, initially will produce silicone poly- 
plant to be built at the port city of Carte- mers, which are used in a variety of indus- 
gena, on the southeast coast of Spain. trial applications. 

The plant will be managed from its Eu- This move, one of the largest single in- 
ropean headquarters in The Netherlands. It vestments ever made in Spain by an outside 
will be the first basic silicones investment company, is designed to meet the increas- 
in Europe and will become part of the pro- ing demand for silicones and engineering 
posed GElUnion Carbide joint venture thermoplastics in Europe. 

GE Plastics' other manufacturing sites in 
Europe are in The Netherlands, Austria, 

RPM, Inc. Announces Purchase Ireland, Scotland, France, and Italy. 
Of Chemical Specialties Corp. 

RPM, Inc., Medina, OH, has acquired 
Chemical Specialties Manufacturing 
Corp., Baltimore, MD, for an undisclosed Witco Expands Plant Capacity 
amount. At Houston's Organic Plant 

RPM is a manufacturer of specialized 
protective coatings products. Chemical Witco Corporation, New York, NY, has 
Specialties, whose annual sales are ap- announced its planned expenditure of over 
proximately $7 million, produces specialty $3.5 million for additional capacity at its 
coatings, cleaners, and additives for the Organic Division's Houston, TX, plant. 
professional carpet, textile, and floor-care The expansion will approximately double 
markets. The company will continue to op- the plant's capacity for the production of 
erate under the leadership of its founders, certain specialty surfactants. Expected 
Robert R. Hughes. President, and Daniel completion of the project is in the first 
F. Savanuck, Vice Chairman. quarter of 1990. 
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Battelle Study to Focus on Chemical Industry's R&D Expenditures 
Profiles of research and development ex- 

penditures and professional staff levels for 
segments of the chemical industry are the 
focus of a multiclient program now enter- 
ing its second year at Battelle. 

A number of major international chemi- 
cal companies are participating in the pro- 
gram. They find the study's results useful 
in R&D planning and budgeting, assessing 
R&D effectiveness and productivity. and 
obtaining a clearer picture of chemical in- 
dustrv R&D ex~enditure levels and trends. 

Under a strict confidentiality agreement. 
participants provide 1983-1988 R&D and 
sales data to Battelle for specific business 
segments, such as petrochemicals, inter- 
mediate chemicals, commodity chemicals. 
engineering resins, elastomers. specialty 
chemicals, and fabricated products. All 
data are handled as highly proprietary and 
are not referenced directly in the final anal- 
yses. Battelle compares the R&D expendi- 
tures with sales and staff levels and pre- 
pares trend curves for each. 

The chemical industry program helps 
managers assess their R&D programs by 
learning how their company's R&D effort 
compares to that of other companies in the 
same business lines. Profiles being devel- 
o ~ e d  bv business segments include: 

(8) distribution of elements of research 
expenditures. 

These profiles are proving to be a very 
valuable tool for participating companies 
to: evaluate their company's R&D relative 
to that of the aggregate of its principal 
competition; to make comparative assess- 
ments of the distribution of R&D and tech- 
nical service dollars among various lines of 
business; to measure performance and ac- 

tivity levels, for use in R&D reevaluation 
decisions; and to help analyze productivity 
of R&D dollars and personnel levels. 

Participation in the chemical industry 
R&D profile program is available for 
$5,000 per company. For more informa- 
tion, contact: Peter R. Taussig, Battelle. 
505 King Ave., Columbus. OH 43201- 
2693. 

Occidental Chemical Corp. 
Signs Agreement with Tokyo 

Occidental Chemical Corp., Dallas. TX, 
has entered into a joint venture agreement 
with Marubeni Corp., Tokyo. Japan, to 
construct and operate a vinyl chloride mon- 
omer (VCM) plant .on the Texas Gulf 
Coast. The plant is scheduled to begin op- 
erations during the fourth quarter of 1990, 
with construction to begin in the second 
quarter of 1989. The plant's expected ca- 
pacity will be in excess of one billion 
pounds per year. 

Under terms of the agreement, Occident- 
al and Marubeni will equally own and man- 
age the facility. Occidental will operate the 

Firm 
plant on behalf of the joint venture and will 
supply the chlorine and ethylene required 
to produce VCM. 

Occidental Chemical Corp., a subsidiary 
of Occidental Petroleum, produces electro- 
chemicals, detergent and specialty prod- 
ucts, plastics and resins. and agricultural 
products. 

Marubeni Corp. is a general trading cor- 
poration, with more than 10,000 employ- 
ees and sales of about $100 billion through 
its organization of 150 overseas and 42 
domestic offices. 

' (1) R&D expenztures as a percent of 
sales or as a percent of earnings by individ- 
ual lines of business; 

(2) R&D expenditures per R&D profes- ASTM Institute for Standards Research 
sional in various lines of business; Appoints Five to Board of Trustees 

(3) sales per R&D professional for each 
business line; Five trustees have been appointed to the or private agencies that supply research and 

(4) distribution of R&D expenditures Board of ASTM's newly formed subsid- technical service. 
between process and product research; iaty, the Institute for Standards Research, F. Karl Willenbrock, Executive Director 

(5) environmental and toxicology R&D Inc. (ISR). ISR is a subsidiary corporation, for the American Society for Engineering 
and testing as a percent of total R&D; established by ASTM to accelerate the de- Education, Washington, D.C., will serve 

(6) percent of technical service done by velopment of technical information in sup- as Chairman of the Board for ISR. A. Ivan 
R&D for each business sector; port of ASTM standards-writing commit- Johnson, President of A. Ivan Johnson, 

(7) average number of technicians for tees. It will serve as the intermediary Inc., has been appointed Vice-Chairman of 
each professional; and between ASTM committees and the public the Board. The three other Trustees are 

Robert E. Philleo, Consulting Engineer, 
Annadale, VA; Derek E. Till, Consultant 
for Arthur D. Little, Inc.. Concord, MA; 
and Adolph 0 .  Schaefer, Emeritus Execu- 
tive Director for the Materials Properties 

Virginia Tech Seeks Products Council, Inc., Blue Bell, PA. 
To Improve Wood Pallets 

The Department of Wood Science 
and Forest hoducts at Virginia Tech 
and the USDA Forest Service are 
assisting the wood pallet and con- 
tainer industries with the U.S. and 
Canada to identify products or treat- 
ments which, when applied to 
wood,. will improve any of the fol- 
lowing performance characteristics 
of wood pallets and containers: fire 
and flame retardance, washability or 
easiness of decontamination, and re- 
sistance to mildew and biodeteriora- 
tion. 

The potential market for success- 
ful products or treatments would be 
more than $100 million. Information 
on products or technologies which 
may improve all or some of the 
above characteristics should be for- 
warded to Nian-hua Ou or Marshall 
S. White, Sardo Pallet and Contain- 
er Research Laboratory, Dept. of 
Wood Science and Forest Products, 
Virginia Tech, Blacksburg, VA 
24061-0503. 

The Rivergate a 
New Orleans, Louisiana 

November 8-9-10,1989 
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Academic and Society Programs Reviewed 
At FSCTISociety Educational Committee Meeting 

Representatives of Society Educational 
Committees met recently with members of 
the Federation Educational Steering Com- 
mittee in Cleveland to review their pro- 
grams. Topics of discussion included the 
A.L. Hendry Award competition; promot- 
ing career opportunities in coatings through 
use of the videotape, "The Choice"; schol- 
arships; and Society-sponsored educational 
activities. 

The meeting was chaired by Sidney 
Lauren, of New England Society, Chair- 
man of the FSCT Educational Steering 
Committee. In addition, the following 
Steering Committee members were in at- 
tendance: Don Boyd (Pittsburgh); Ted Fuhs 
(Chicago); John Gordon (Los Angeles); 
Dave Kittredge (Los Angeles): Carl 
Knauss (Cleveland): John Oates (New 
York); an8 Joseph Vona (New York). 

Society Educational Committee repre- 
sentatives included: Al Holder (Baltimore); 
Jim Flanagan (CDIC); Charles Beck 
(Cleveland); Dan Melnyk (Detroit); Tim 
Specht (Golden Gate); Art McDermott 
(Houston); Jim O'Brien (Kansas City); 
Paul Baukema (Louisville); Horace Philipp 
(Montreal); Rudy Deanin (New England); 
Jeff Kaye (New York); Al Yokubonis 
(Northwestern); John Mitchell (Pacific 
Northwest); Wayne West (Southern); Peter 
Duncker (Toronto); and Ed Walker (West- 
ern New York). 

Also attending were Thomas A. Kocis, 
FSCT Director of Field Services, and 
Patricia D. Viola, Editor of JCT. 

Hendry Award Competition 
Established in 1986 under the sponsor- 

ship of the Southern Society, the Award 
commemorates the industry contributions 
of the late Alfred L. Hendry, a Past-Presi- 
dent of the Southern Society. This $1,000 
cash award is for the best paper on some 
aspect of coatings technology by an under- 
graduate student enrolled in a college pro- 
gram. Chairman Lauren stressed the need 
for Societies to increase publicity regarding 
this competition on the local level. It was 
suggested that university chemistry profes- 
sor.; be notified to encourage the participa- 
tion of their students. 

FSCT Video, "The Choice" 
The recently completed Federation video- 

tape. "The Choice," which is aimed at 
promoting student interest in careers in the 

coatings industry, has been distributed to 
each Constituent Society for showing at 
local high schools, Education Nights, Ca- 
reer Day programs, and other educational 
~ O N ~ S .  

The 20-minute production depicts coat- 
ings as a highly technical industry offering 
many interesting and challenging job op- 
portunities, and is designed for presenta- 
tion to high school students. 

It was generally agreed that the produc- 
tion is well done, and delivers its message 
effectively. Discussion focusing on the 
content and its implications highlighted the 
following points: 

The videotape will become obsolete 
quickly, and should be shown to targeted 
audiences as quickly as possible. Societies 
should plan presentations early in the 
school year, at as many sites as possible. 

Knowledgeable person(s) should accom- 
pany the tape, to add meaningful commen- 
tary and respond to questions. 

Societies should develop "hard data" on 
student reaction to the videotape and pro- 
vide this to FSCT headquarters. for file and 
reference. 

Cooperative effort of Societies and local 
PCAs is important to the success of presen- 
tations. It was suggested that the tape 
should be shown at meetings of local 
PCAs, and its availability for individual 
company presentations should be publi- 
cized. 'In addition, local companies should 
be encouraged to offer job opportunities as 
depicted in the video, e.g., summer intern- 
shim and other oart-time emolovment. as . < 

well as full-time jobs for qualified appli- 
cants. 

Consideration should be given to devel- 
opment of a follow-up videotape, aimed at 
college students, whose career decisions 
are more immediate. 

In conclusion, Chairman Lauren noted 
that it would be helpful to follow a standard 
format for the videotape presentation and 
invited attendees to critique the drafts of a 
questionnairelsurvey sheet he had distribut- 
ed. He also spoke on the importance of 
reporting on reactions to videotape presen- 
tations. T h ~ s  will provide helpful advice on 
"how-to-do-it" (or "how-not-to-do-it"), 
so that the career promotion program will 
achieve its goal: to help the coatings indus- 
try get its fair share of bright, dedicated 
young people who will become the next 
generation staffing its plants and laborato- 
ries. 

Scholarships 
Funding for the Federation scholarship 

program was increased for 1988-89 by the 
Board of Directors to $36,000. The recipi- 
ent schools are: University of Detroit- 
$2,000; Eastern Michigan University- 
$6,000; Kent State University-$5,000; 
University o f .  Missouri-Rolla-$8,000; 
North Dakota State University-$9,000; 
and University of Southern Mississippi- 
$6,000. 

Society Reports on Activities 
The following are summaries of reports 

on Society Educational activities: 

Baltimore 

Participated in selection of recipient for 
Society's scholarship award, which is 
made annually to children of members . . . 
Continuing sponsorship of basic coatings 
technology course at Essex Community 
College. Held Education Night for mem- 
bers, with featured presentation on coat- 
ings failures. 

C-D-I-C 

Continuing sponsorship of educational 
after-dinner presentations as part of Society 
monthly programming (technical presenta- 
tion precedes dinner). Current year presen- 
tations included: Federation videotape on 
coatings careers, "The Choice"; divesti- 
ture of AT&T; review of the stock market 
crash of October 19, 1987; discussion of 
Ohio's natural heritage; and an overview of 
the activities of the FSCT Professional De- 
velopment Committee by Committee 
Chairman George Pilcher. 

Chicago 

Jointly sponsor educational activities 
with local Paint and Coatings Association 
. . . Established Coatings Industry Adviso- 
ry Council for the Elmhurst College Chem- 
istryicoatings curriculum. Assisted in the 
promotion of the newly-formed major and 
in locating instructors for selected courses 
. . . Presented full-day Management De- 
velopment seminar ("Creative Manage- 
ment with the Personal Touch"). Featuring 
a professional trainer, the seminar covered 
the role of a manager, communication 
skills, strategies, decision making, and ef- 
fective delegating . . . Administered 
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grants-in-aid to Eastern Michigan Univer- tion; proceeds from event help support programming for Society monthly meet- 
sity and North Dakota State University, a scholarship program. ings and Spring Symposium. 
grant for equipment to DePaul University 
for a data station interfaced computer to be 
used with an FTIR and a DSC, and a schol- 
arship award to a Society member's daugh- 
ter . . . Sponsored coatings course at De- 
Paul University, which won an MMA 
Award for its overall excellence. 

Cleveland 

Major activity continues to be develop- 
ment of annual two-day Advances in Coat- 
ings Technology Conference, which this 
year featured sessions on photochemistry 
and curing, degradation, powder coatings, 
and surfaces and treatments . . . Continu- 
ing support of the Northeast Ohio Science 
Fair; cash prizes are awarded to students in 
both a junior and senior level category (as 
selected by Society representatives) whose 
projects relate to the coatings industry. 

Detroit 

Sponsorship of evening courses at Uni- 
versity of Detroit continues. Six courses 
are currently offered: Electrodeposition; 
Principles of Color Technology; Funda- 
mentals of Automotive Paint Systems; 
Polymer Technology for Coatings; Surface 
Coatings Technology; and a Coatings Lab 
course . . . Cooperating with U of D Dept. 
of Continuing Education to offer in-house 
training courses, which are designed spe- 
cifically for each company taking part . . . 
Annual FOCUS had as irs theme, "Interna- 
tional Trends with Automotive Finishes"; 
corrosion will be topic of 1989 event, 
scheduled for April 18 . . . Society con- 
tributed funds to equip polymer synthesis 
course and support graduate research pro- 
ject at U of D . . . Donated funds to East- 
em Michigan University in support of high 
school teachers' workshop . . . Plan to 
continue Adult Education Lectures on 
"Automotive Refinishing Basics" . . . 
Continue to make Federation A/V pro- 
grams available on loan basis to area paint 
companies and students in paint courses. 

Golden Gate 

Ongoing course on fundamentals of 
coatings technology had disappointing at- 
tendance the past year; increased promo- 
tion and efforts to attract paint store em- 
ployees to the course are planned for the 
coming year . . . Cooperating with Los 
Angeles Society in evaluating potential for 
a degree program at California Polytechnic 
University at San Luis Obispo . . . Schol- 
arship funding provided to students who 
are dependents of Society or Association 
members and wish to pursue a coatings 
curriculum . . . Hosted Western Coatings 
Societies' Symposium and Show, which 
won an MMA Award for industry contribu- 

Houston 

Major activity continues to be adminis- 
tration of scholarship program; nine schol- 
arships have been awarded in the five years 
since the program began. Eligible students 
are those with suitable academic creden- 
tials who are planning a course of study 
which would lead to employment in the 
coatings industry; preference is given to 
dependents of Society members . . . Con- 
sidering establishment of Memorial Schol- 
arship Fund to honor distinguished Society 
members. 

Kansas City 

Main activity is ongoing participation in 
local Science Fair; Committee works with 
elementary and high school teachers in se- 
lecting suitable projects, attending Fair, 
and judging entries in the competition. 
Three winning students are awarded sav- 
ings bonds, and each of their high school 
science departments receives .a check in 
matching amount. Students, their parents, 
and teachers are invited to Society monthly 
meeting, at which winning exhibits are dis- 
played, for presentation of awards . . . 
Continuing contribution to scholarship pro- 
gram at University of Missouri-Rolla, in 
support of students pursuing degrees in 
polymer science and coatings-related 
areas. 

Los Angeles 

Continuing efforts to establish degree 
program at California Polytechnic State 
University at San Luis Ohispo (undergrad- 
uate and graduate curriculum in polymer 
and coatings technology) . . . Continuing 
sponsorship of basic coatings technology 
course, for which Committee provides in- 
structors; students are awarded certificates 
upon successful completion of course . . . 
Continuing to monitor scholarship program 
funded by Society for students planning to 
major in some aspect of coatings technol- 
ogy, as well as assisting in maintenance of 
coatings section at City of Commerce Li- 
brary . . . Planning major effort to promote 
career opportunities in coatings. 

Louisville 

Close liaison is maintained with Univer- 
sity of Louisville, where continuing educa- 
tion course on the fundamentals of coatings 
technology is sponsored. Course is offered 
in four sections: synthetic resins; non-re- 
sinous coatings raw materials; coatings for- 
mulation and end-uses; and coatings appli- 
cation . . . Also participate in Career 
Awareness Explorer program of Boy 
Scouts of America . . . Helped develop 

Montreal 

Continuing sponsorship of bilingual ha- 
sic coatings technology courses, designed 
for individuals entering the coatings indus- 
try; students are awarded certificates for 
successful completion . . . Conducting 
survey to determine interest in advanced 
course. 

New England 

Promote and support evening M.S. coat- 
ings and adhesives program at University 
of Lowell; being expanded this fall to in- 
clude course in colloids . . . Continuing to 
offer cash prizes for best coatings-related 
paper authored by full-time college stu- 
dents . . . Considering scholarship funding 
to attract full-time day students into Uni- 
versity of Lowell's M.S. coatings program. 

New York 

Educational activities jointly sponsored 
with local PCA . . . Continuing two-year, 
four-semester course. "Understanding the 
Basics of Coatings," presented at Fairleigh 
Dickinson University (East Rutherford, 
NJ); each one-year, two-semester "mod- 
ule" of the program is a complete course in 
itself and may be taken independently, with 
a certificate awarded for successful com- 
pletion. Each semester qualifies for three 
CEU's of credit . . . Efforts continue to 
establish Coatings Center at Fairleigh 
Dickinson . . . Offering two scholarships 
annually to Fairleigh Dickinson science 
majors, after successful completion of So- 
ciety coatings course (which can be taken 
free of charge) . . . Laboratory Course for 
Paint Technicians is presented every two or 
three years, depending on member interest 
as determined by survey; designed to 
broaden knowledge and improve skills of 
technicians with limited industry experi- 
ence . . . Assist in presentation of ongoing 
series of seminars which precede Society 
monthly meetings, at which expert speak- 
ers update members on regulatory and 
management matters . . . Seeking teaching 
outlines for college level lab experiments 
on coatings technology. 

Northwestern 

Held "Career in Coatings" education 
night in April, attended by 12 area teachers 
and 15 students from North Dakota State 
University; program featured Federation 
videotape, "The Choice," and talk by Dr. 
Frank Jones, of NDSU . . . Spring Sympo- 
sium, held March 8, had as its theme, "Ti- 
tanium Dioxide-Demand, Supply, and 
Replacement" . . . Continuing funding 
support of NDSU scholarship program 
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. . . Assist in development of programs for 
monthly Society meetings, which present 
two speakers-ne on a technical subject, 
the other on a general topic. 

Pacific Northwest 

Portland Section sponsored basic coat- 
ings technology course; this was three-hour 
evening course, held over seven-week peri- 
od, and presented.at member firm's of- 
fices. Planning series of half-day seminars 
on new product technologies and formula- 
tion . . . Vancouver Section sponsored in- 
troductory coatings course at Kwantlen 
College, which provided university credits 
toward chemical engineering or chemistry 
degree. Also sponsored advanced technol- 
ogy course on modem coatings resins at 
British Columbia Institute of Technology 
. . . Planning to conduct awareness pro- 
gram at area high school to promote coat- 
ings career opportunities. 

Piedmont 

Sponsored half-day seminar on "Experi- 
mental Design." . . . Planning to co-spon- 
sor coatings symposium for 1989 South- 
eastern Regional Meeting of ACS, in 
Winston Salem, N.C. . . . Continuing 
sponsorship of summer co-op program for 
local area college chemistry majors. 

Pittsburgh 

Participate in regional Science and Engi- 
neering Fair; assist in judging and award 
prizes. . .Sponsored two-day seminar on 
regulatory affairs. . . . .Planning program 
of presentations at local high schools to 
promote interest in coatings careers. 

Southern 

Close liaison maintained with University 
of Southern Mississippi, through scholar- 
ship funding and sponsorship of annual 
Water-Borne and Higher Solids Coatings. 
Symposium . . . Continuing sponsorship 
of A.L. Hendry Award for best undergrad- 
uate student-authored paper on some aspect 
of coatings technology. . . Memphis Sec- 
tion is continuing its scholarship program 
. . . Sponsored seminar on Statistical Pro- 
cess Control. 

Continuing to promote and support coat- 
ings courses offered by George Brown Col- 
lege. Assisting in updating courses and 
providing industry instructors; students 
successfully completing courses are award- 
ed certificates . . . Forming subcommittee 
to promote career opportunities in coatings. 

Western New York 

Scholarship program, now in its fourth 
year, continues; grants are to full-time col- 
lege stydents who are dependents of Soci- 
ety members . . . Participating in Western 
New York Science Congress, providing 
awards to students with best coatings-relat- 
ed projects . . . Planning program to pro- 
mote coatings career opportunities among 
area high school students. 

Report on Professional Development 
Committee Activities 

Tom Kocis briefly reviewed the activi- 
ties of the Professional Development Com- 
mittee, whose focus is on promoting con- 

tinuing education opportunities for 
coatings industry personnel, currently 
through sponsorship of seminars. 

The series of regional seminars on Sta- 
tistical Process Control for the coatings in- 
dustry (introductory and intermediate lev- 
els) were repeated and were again well 
attended and well received. The seminar 
instructor, Dr. Peter Hunt, has become rec- 
ognized as the "gum" for SPC applica- 
tions in the coatings industry, and is much 
in demand for presenting in-house training 
programs. 

A seminar on P~oject Management (also 
presented at regional locations), designed 
to assist coatings chemists in dealing wlth a 
multiplicity of projects, was also well re- 
ceived. 

Committee is developing program for 
the 1989 Federation Spring Seminar. Topic 
is "Modern Analytical Resources-The 
Coatings Chemist's Ally," and will aim to 
inform the non-specialist of the various 
analytical tools and techniques available to 
help himlher solve specific coatings-related 
problems. 

Committee is also sponsoring sympo- 
sium on "Advanced Topics in Coatings Re- 
search," to be presented at 1988 Annual 
Meeting; speakers will discuss "high tech" 
work, still in progress, for which a com- 
plete, proven picture may not as yet have 
emerged. 

The PDC is desirous of responding to 
member needs and interests, and Mr. Kocis 
invited attendees to forward any comments 
or suggestions for Committee activity to 
Federation headquarters for Committee 
consideration. 
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Regulatory DECEMBER 1988 

UPDATE 
This digest of current regulatory activity pertinent to the coatings 
industry is published to inform readers of actions which could affect 
them and their firms, and is designed to provide sufficient data to 
enable those interested to seek additional information. Material is 
supplied by Roy F: Weston, Inc., Washington, D.C. 

Wastewater Pretreatment Rule Revisions Take Effect 
-Revisions to EPA's general wastewater pretreatment reg- 
ulations, including several changes affecting industrial dis- 
charges to Publicly Owned Treatment Works (POTWs) 
went into effect November 16, 1988. Among the 26 issues 
addressed by the revisions are ones related to translation of 
production based discharge limitations into mass or concen- 
tration limits; use of a combined waste stream formula to 
determine compliance with applicable categorical treatment 
standards; and extension of dilution prohibitions and report- 
ing requirements to noncategorical discharges. See 53 Fed- 
eral Register 40562 (Oct. 17, 1988). 

Among the changes to the pretreatment standards and 
requirements is one that recognizes as an enforceable pre- 
treatment standard a mass or concentration limit calculated 
from a production based categorical standard. Before the 
rule changed, local control authorities were permined to 
calculate equivalent concentration or mass limits as a tool 
for determining compliance with applicable categorical 
standards. The calculated equivalent limit not withstanding, 
the industrial user was still held to compliance with the 
production based standard jtself. Compliance with the 
equivalent mass and concentration limits did not shield the 
industrial user from enforcement of the production based 
standard. Under the revised rule, industrial users in compli- 
ance with equivalent concentration or mass limits, calculat- 
ed according to procedures specified in the rule, would not 
be subject to enforcement of the production based standard 
itself. The equivalent limits would be recognized as the 
enforceable limits. 

The combined waste stream rule change will allow indus- 
trial users to choose between monitoring either a segregated 
waste stream before treatment or monitoring combined 
waste streams following treatment for compliance with an 
applicable categorical standard. Compliance with an appli- 
cable categorical standard would be determined following ' 
treatment of the combined waste stream by applying the 
combined waste stream formula. A switch from the moni- 
toring method selected initially would require approval from 
the control authority. 

The pretreatment mles were clarified at several points. 
Among them is a change that extends the current prohibition 
of dilution as a means of achieving compliance with cate- 
gorical pretreatment standards. The revision modifies the 
dilution prohibition to clarify that it is not limited to cate- 
gorical pretreatment standards. Under the revised rule, in- 

dustrial users are prohibited from diluting to comply with 
local limits as well as the categorical standards. 

Industrial users with noncategorical discharges may face 
new reporting requirements imposed by their local control 
authority under other EPA rule changes. Although EPA has 
recognized that appropriate monitoring and reporting for 
noncategorical industrial users will vary depending on the 
circumstances. EPA recommends that local authorities re- 
quire sampling for pollutants not regulated by categorical 
standards where those pollutants may cause pass-through or 
interference at the POTW. 

The revisions to the general pretreatment regulations 
were proposed more than two years ago. See 51 Federal 
Register 21454 (June 12, 1986). They are intended to clari- 
fy existing regulations, respond to recommendations of 
EPA's Pretreatment lmplementation Review Task Force, 
and conform the pretreatment regulations to the National 
Pollutant Discharge Elimination System (NPDES) permit 
regulations. 

For further information or to provide comments of a 
technical nature, contact George Utting, Permits Division, 
(EN-336), U.S. EPA, 401 M Street, S.W., Washington, 
D.C. 20460, (202) 475-9534. 

NTP Completes Study, Seeks Formic Acid Data - 
The National Toxicology Program (NTP) has completed 
short term toxicology studies on formic acid and will soon 
decide whether additional studies are needed, including 
long-term toxicology and carcinogenicity studies. See 53 
Federal Register 44671 (Nov. 4, 1988). Formic acid is used 
in electroplating and a number of other uses. Before the 
NTP makes its decision on additional studies, the National 
Institute of Environmental Health Sciences will review the 
result of the short-term studies. 

The NTP is soliciting information such as current produc- 
tion, use patterns, exposure levels, and toxicology data. 
Information provided will be considered by the NTP in 
determining which chemicals require additional studies and 
in desienine these studies. 

TheYcoGleted formic acid studies were 14-day and 90- 
dav inhalation studies in Fisher 344 rats and B6C3FI mice. 

kend information, by December 4, 1988, to ~r. 'Kamal 
Abdo, NIEHSINTP, P.O. Box 12233, Research Triangle 
Park, NC, 27709, (919) 541-7819. Comments and sugges- 
tions submitted after that date will be accepted and used, if 
possible. 

/ L 

The Regulatory Update is made available as a service to FXT members, to asslst them in making independent inquiries 
about manen of particular interest to them. Although all reasonable steps have been taken to ensure the reliabiliv of the 
Regulatory Update. the FSCT cannot guarantee its completeness or accuracy. 
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Luminous Paint Ingredient Removed from Hazardous 
Waste List - Strontium sulfide, used in luminous paint 
among other things, has been removed from EPA's list of 
commercial chemical products which are hazardous wastes 
when discarded. EPA has also removed stmntium sulfide 
from the Resource Conservation and Recovery Act (RCRA) 
list of hazardous constituents (40 CFR Part 261, Appendix 
VIII) and from the list of hazardous substances under the 
Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA). See 53 Federal Register 
43881 (Oct. 31, 1988). 

EPA has concluded that there is insufficient evidence to 
support the continued listing of strontium sulfide as either 
an acute hazardous waste or as a toxic waste. Nonetheless, 
EPA's final rule does not completely release wastes contain- 
ing stmntium sulfide from regulatory control under RCRA. 
Waste that contains high concentrations of strontium sulfide 
may exhibit the characteristics of reactivity. If the wastes 
exhibit the characteristic of reactivity, they must be handled 
as hazardous wastes. 

For more information, contact the RCRAISuperfund Hot- 
line at (800) 424-9346. For technical information, contact 
Denny Cruz, U.S. EPA, Office of Solid Waste, (SW-332). 
401 M Street, S.W., Washington, D.C. 20460, (202) 382- 
4802. 

New Statistical Methods Adopted for Groundwater 
Monitoring - Five different statistical methods have been 
specified by EPA as appropriate in evaluating the presence 
or increase of contamination under programs for protecting 
groundwater from hazardous waste releases from landfills, 
surface impoundments, and waste piles. See 53 Federal 
Register 39720 (Oct. 11, 1988). These statistical methods 
have been found to be more appropriate to groundwater 
monitoring than the currently used Cochran's Approxima- 
tion to the Behrens-Fisher student's t-test (CABF). Under 
existing regulations, waste facility owners and operators 
must sample groundwater at specified intervals and use a 
statistical procedure to determine whether or not hazanlous 
wastes or waste constituents are contaminating the ground- 
water. 

The amendments to EPA's groundwater monitoring rules 
(40 CFR Part 264, Subpart F) also outline sampling proce- 
dures and performance standards designed to help minimize 
a statistical indication of contamination when it is not pres- 
ent or fail to detect contamination when it is present. The 
amendments, which are effective April 11, 1989, apply to 
hazardous waste land disposal facilities permitted under the 
Resource Conservation and Recovery Act. 

For general information, contact The RCRAISuperfund 
Hotline, Office of Solid Waste, (WH-563 C), U.S. EPA, 
401 M Street, S.W., Washington, D.C. 20460, (800) 424- 

9346. For technical information, contact EPA's Jim Brown 
at (202) 382-4658. 

Congress Approves Chemical Diversion Controls - 
Acetone, ethyl ether, methyl ethyl ketone, and toluene are 
among the common industrial chemicals covered by the 
Anti-Drug Abuse Act passed by Congress in late October. 
Import, export, and domestic transactions in these and other 
chemicals essential to the manufacture of illicit drugs will 
be subject to reporting and recordkeeping requirements. 
Criminal penalties are provided for transactions where the 
chemical supplier knew or should have known that listed 
essential chemicals were being diverted to illegal drug man- 
ufacture. 

Title VI, Subtitle A of the drug bill, H.R. 5210, is also 
known as the Chemical Diversion and Trafficking Act of 
1988. Under the Act, The Justice Department's Drug En- 
forcement Administration (DEA) will set a threshold quan- 
tity of essential chemicals that will trigger the regulation of 
distribution, receipt, sale, import, and export transactions. 
Under regulations required by the Act, import or export of 
essential chemicals must be reported to DEA at least 15 
days before the transaction takes place. DEA will establish, 
by regulation, the circumstances in which the notice re- 
quirement does not apply to transactions between regulated 
persons and a regular customer or supplier. 

TSCA Inventory Drops 45 Substances - EPA has 
deleted 45 chemical substances from its Toxic Substance 
Control Act (TSCA) Chemical Substance lnventoty because 
they were incorrectly reported and listed. Among the chemi- 
cals dropped are various oxiranes, paraffin waxes, and hy- 
drocarbon waxes. See 53 Federal Register 44814 (Nov. 4, 
1988). 

Proposed for deletion but not deleted were four sub- 
stances including C.I. Pigment Violet 27. The decision to 
keep the four substances on the TSCA Inventory was made 
after commenters provided evidence that the substances 
have been in commercial production prior to January 14, 
1988. The deleted substances were removed in the absence 
of evidence that they have been manufactured, imported, or 
processed for TSCA commercial purposes since January 1, 
1975, and thus were not and are not eligible for the Inven- 
tory. Remanufacture notice requirements of TSCA Section 
5(a) would apply to future manufacture or import of any of 
the 45 chemical substances deleted from the Inventory. 

For further information, contact Michael M. Stahl, Act- 
ing Director, TSCA Assistance Office, (TS-799), Office of 
Toxic Substances, U.S. EPA, Room EB-44, 401 M Street, 
S.W., Washington, D.C. 20460, (202) 554-1404. 

SUMMARY CALENDAR OF REGULATORY ACTIONS 

December 4, 1988 Comments due to the National Toxicology Program (NTP) on formic acid studies. (See this 
issue.) 

December 22, 1988 EPA's hazardous substances and petroleum underground storage tank regulations take effect. 
(See November issue.) 

I December 22, 1988 Comments due to OSHA on generic exposure monito"ng ( P e  November issue.) 

December 27, 1988 Comments due to OSHA on generic medical surveillance program standards. (See November 
issue.) 
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Werner E. Funke 

Prof. Dr. Werner E. Funke has over 30 years of experience in the field of chemistry. 
He received the Ph.D. Degree from the University of Stuttgart in 1956. Following 
positions as Assistant Professor and Associate Professor. he served as Prodekan of the 
Faculty of Chemistry at the university. From 1977-1979, Prof. Dr. Funke held the 
position of Dean of the Faculty of Chemistry at the University of Stuttgart. In addition 
to his current position as Professor for Polymer Chemistry, he is an Associate of the 
Research Institute for Pigments and Paints in Stuttgart. 

In his work at the University of Stuttgart, Prof. Dr. Funke has explored the 
relationship between polymer structure and properties. Among the additionill areas of 
research are: the determination of the structures of crosslinked polymers, especially 
unsaturated polyesters: the preparation. characterization, and properties of reactive 
microgels; and the emulsion polymerization of crosslinking polymers. 

Prof. Dr. Funke is credited with many contributions to polymer science and industry 
including the nonstatistical distribution of crosslinks in polymer networks prepared by 
polymerization reactions; the preparation of reactive microgels by emulsions and 
solution polymerization of higher-functional monomers as divinyls and diacrylates: 

the preparation and characterization of crosslinked macromole- 
cules, a new class of polymers at the border between molecules 

, and particles; self-emulsifying copolymerization of unsaturated 
UP-resins: and preparation of reactive macromolecules by an- 
ionic polymerization of divinylbcnzenc and diisopropenylben- 
zenc. 

Specific areas of research in the paints and coatings field 
have centered on the structure and properties of paint films: 
film formation; permeability: and properties of high solids and 
water-based coatings. 

As the author of over 165 publications. Prof. Dr. Funkc has 
contributed much to the current paint and coatings literature. 
He is a well-known lecturer at international events. including 
the Gordon Research Conferences: meetings of the American 
Chemical Society. the Oil & Colour Chemists' Association, the 
Electrochemical Society, FATIPEC, and sympohia at such uni- 
versities as North Dakota State and Case Western Reserve. 
Upon special invitation, he has studied and lectured in India, 
under the auspices of the Council of Scientific and Industrial 
Research: in the U.S.S.R., by invitation of the Academy of 
Science: and at the First international Conference of the Soci- 
ety of Polymer Science in Kyoto. Japan. He was named Distin- 

guished Lecturer in 1981 by the Japan Polymer Society. In 1987. Prof. Dr. Funke wa\ 
invited to participate as a guest lecturer by the Academia Sinica, Institute of  Chemis- 
try, Beijing, and the China National Coatings Industrial Association. 

Prof. Dr. Funke is Managing Editor of the international journal, Pro,~rc.s.s irl 
Orgrirlic Coritir~gs, and is Co-Editor of A t ~ ~ c ~ ~ v r i r ~ ~ l t c ~  Makromolek~rlore Chernir. Addi- 
tional activities include mcmberhhip on the Technical Committee of the Gcrman Paint 
Association; the Standardizing Committee of Paints and Coatings. Subgroup. "No- 
menclature": and the Technical Committee o f the  German Association of Chemists 
(GDCh), Section on "Paints and Pigments." Prof. Dr. Funke served as Chairman of 
Post-Educational Courses in the field of organic coatings at the Technische Akjademia 
Esslingen. He is a member of the JUPAC. Group "Organic Coatings," and a mclnbcr 
of the ACS Polymer Division and Organic Coatings and Plastics Division. 

He is the 1965 recipient of the Killoidgcsell-schaft Richard Zsigmondy Award: ant1 
the GDCh Section Paints and Pigments Award in 1964. 
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Microgels-lntramolecularly Crosslinked 
Macromolecules: Potent Components of 

Organic Coatings 
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INTRODUCTION 

In polymer chemistry, linear and branched macroniole- 
cules are distinguished from crosslinked polynlers ( F i g -  
ure I ) .  Crosslinked polymers may be formed in one reac- 
tion step from monomer mixtures consisting at least 
partly of a polyfunctional species or from preformed lin- 
ear or branched macromolecules, so-called primary mole- 
cules, which are subsequently crosslinked in a second 
reaction step. A typical example is vulcanized rubber. 
where polyisoprene is crosslinked by sulfur. 

Under special conditions. however, an intramolecular 
reaction route may be preferred, leading to small cross- 
linked polymer particles, which may react later with each 
other to forin crosslinked polynlers with an inhomogen- 
eous network structurc (Fi,y~lrc, 2).  Such intramolecularly 
crosslinked polymer particles have been synthesized and 
described by Staudinger. ct al . . '  in 1934. although much 
about the particles' mechanism of formation and charac- 

teristic structure was not known. In 1948. Schulze and 
Crouch' observed that the viscosity of the soluble fraction 
on crosslinking styrenelhutadiene copolymers dropped 
distinctly after gelation. One year later. Bake? explained 
this phenomenon by the formation of intramolecularly 
crosslinked particles. which he called microgels. 

In the industrial synthesis of binders such as bodied 
oils or alkyd resins. for organic coatings. it has long been 
known that gel-like poly~ner  particles may be formed 
which adversely affect optical properties of the respective 
coatings. e .g . .  smoothness or gloss. Therefore. these 
undesirable by-products have to be removed by filtration. 
Bobalek. et al." and Solomon, et al.5 reported on alkyd 
rcsins of high molar masscs but with unexpectedly low 
viscosities. comparable with those of emulsions. They 
explained this by microgel structures of particle diameters 
of 0.05-1 Fm. They also observed that such alkyd resins 
dried very rapidly and their films exhibited improved 
hardness. Later. Kumanotani. et al.".' ~ r e o a r e d  alkvd , , 
resins of molar masses above 105 under carefully con- 

I'ic\cnlcil .,I I ~ C  hfdli \I~IIII,II \ I U ~ I I I ~  01 lllc I ~ t I ~ l i ~ l i c 1 8 ~  01 SI?LICIIC\ It)# Cil.>l!ncl ICL~~~~II~I~! .  
~ ~ , L , , ~ L I  11.. c , , ,  OCI,II>C~ ?I. ICIXX 

trolled conditions: coatings prepared from these binders 
tI'l.illcni$;tl,lr~ns 5 5 .  1)-~IIIIII. 51~~11+.~1 XII I\.IIIIIIICL.III \\CII (;CIIIII~! had superior properties. Microgels are probably also re- 
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sponsible for the high build or fullness of alkyd resins 
as compared, e .g . ,  with coatings from simple polyur- 
ethanes. 

Such systems composed of microgels were considered 
to be colloidal suspensions rather than solutions, and the 
low gloss of coatings formed in combination with mela- 
mine resins was attributed to the limited wetting of the 
pigments by these binders rather than to the formation of 
two-phase structures, which was also possible. 

Our approach to microgels was from a different direc- 
tion. In studying the structure of crosslinked polymers 
obtained by copolymerization of unsaturated polyesters 
and styrene, strong experimental evidence was obtained8 
that no homogeneous networks were formed. Rather, 
structures composed of more densely crosslinked do- 
mains attached to each other or embedded in a less dense- 
ly crosslinked polymer matrix were formed (Figure 3) .  
Such inhomogeneous structures, of course. should have 
consequences with regard to mechanical and physical 
properties (e.g., swelling), which were not simply corre- 
latable with crosslink density. To study these relation- 
ships, model networks of a defined inhomogeneous struc- 
ture were needed. For this purpose, we wanted to 
synthesize the densely crosslinked cores first and then 
disperse and bond them in a less densely crosslinked 
matrix.' 

V i n y l  monomer A 
D i v i n y l  monomer 

i n y l  monomer A o r  El 

Figure 1 -Classical structures of polymers 

to restricted segmental diffusion, not all unsaturated 
groups react on copolymerization with monomers of 
higher functionality. This would provide residual reactiv- 
ity of the polymer formed. However, for obtaining cores. 
a three-dimensional macroscopic crosslinking had to be 
prevented. Emulsion polymerization offered itself as a 
suitable method to restrict crosslinking to small domains; 
however. almost nothing was known about polymeriza- 
tion of crosslinking monomers alone or at least in high 
proportions. At this time. the use of larger amounts of 
crosslinking monomers in polymerization was not of 
much industrial interest. because it was already well 
known that small quantities suffice to form a macroscopic 
network and larger fractions cause difficult processability 
and worsen the mechanical properties of coatings and 
plastics. Therefore, much experimental work was needed 
to understand the conditions and mechanisms of cross- 
linking emulsion polymerization and copolymerization to 
prepare the reactive microgels in a reproducible way and 
in large yields. "'-'.' 

Microgels are usually spherical polymer particles with 
submicroscopic sizes ( F i g ~ r r c ~ s  4-5). In patent literature, 
the name "polymer microparticles" is used in addition to 
"microgels," and sizes cited often extend far into the 
range of normal pigment particles. This necessitates a 
more precise description of microgels. It is proposed to 
define them as intramolecularly crosslinked macromole- 
cules, which. contrury to polymer emulsions. are soluble 
or form colloidal solutions. In add~tion. their size com- 
pares with coil diameters of linear or branched macro- 
molecules. 

Figure 2-Formation of inhomogeneous polymer networks In solution the conformation of linear and branched 
via reactive microgels macromolecules changes continuously due to the thermal 

Microgels could be considered as possible cores, but, 
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motions of their chain segments. Accordingly, the sur- 
face of their coils varies around some average value. 
Microgels, however, have a surface fixed by their net- 
work structure and, depending on its composition, the 
mobility of the chain segments is more or less restricted, 
Therefore, microgels may be considered as  species inter- 
mediates between large macromolecules and small parti- 
cles, having some properties characteristic of each. With 
this distinction, star-shaped macromolecules can be fit 
between branched and inkamolecular crosslinked macro- 
molecules. As will be shown, these types of three-dimen- 
sional macromolecules are interesting binders or compo- 
nents of binders for organic coatings. 

PREPARATION OF REACTIVE MICROGELS 

Reactive rnicrogels may be prepared by polymerization 
of monomers of a higher functionality in aqueous" or 
nonaqueous enlulsions or in solution." It is possible to 
transfer microgels from an aqueous to a nonaqueous me- 
dium or vice versa by aceotropic distillation or by coagu- 
lation. More recently, group transfer polymerization has 
been proposed as a new synthetic route to micro gel^.'^ In 
every case, it is necessary to avoid the formation of 
macroscopic networks. 

In emulsion polymerization of monomers. which are 
scarcely soluble in water, initiation takes place in mi- 
celles either by original radicals or by short radical oli- 
gorners. The soap molecules prevent a direct contact 
between the growing polymer particles and thereby pre- 
vent their agglomeration to larger units. Because of their 
small surface area. monomer droplets are mostly ex- 
cluded from initiation and, if a radical enters a droplet. 
the growing chain will soon be terminated. Contrary to 
the classical mechanism of cmulsion polymerization as 
proposed by Harkins. Smith, and Ewart. the polymeriza- 
tion mechanism is different in the case of crosslinking 
monomers ( F i ~ u r e  6). Of course, the likelihood of a 
radical entering a monomer droplet is also low, but if it 
occurs,  termination is largely excluded due to the 
Trommsdorf or gel cffect.Ih Therefore, monomer drop- 
lets fail as a monomer source and suitable reaction condi- 
tions must be chosen so that. in the reaction batch. cross- 
linking monomers are locatcd in micelles. Reactive 
microgels also may be prepared by polymerization in 
dilute solution of higher-functional monomers in organic 
solvents. Though it is well known that even small 
amounts of monomers suffice to crosslink the whole reac- 
tion batch when polymerized in bulk, the proximity of 
pendant unsaturated groups gives them some preference 
in polyrnerization to freely diffusing monomers. There- 

Figure 3-Earlier proposal for the mecha- 
nism of inhomogeneous-network forma- 
tion in copolymerization of unsaturated 

polyesters and styrene 

fore, at least initially, the crosslinking reaction occurs 
predominantly intramolecularly with the formation of re- 
active microgels (Figure 7A). This preference can be 
demonstrated by crosslinking a polyfunctional macromol- 
ecule, such as poly-4-vinylstyrene, in solution.17 Despite 
crosslinking, the solution viscosity initially drops with 
the reaction time as  a consequence of intramolecular 
crosslinking (Figure 8). 

PROPERTIES OF REACTIVE MICROGELS 
AND APPLICATIONS 

Reactive microgels, as defined here, are soluble or at 
least colloidally soluble in organic solvents. or depending 
on a more hydrophilic surface structure, in water with 
respect to aqueous systems. The viscosity of solutions of 
linear or branched macromolecules is usually high, even 
at a low or moderate molar mass, because their solvated 
coils are strongly expanded in dilute solution and interact 
intermolecularly in more concentrated systems. The 
equivalent coil density of the normal macromolecules at 
comparable molar masses lies in the range below 0.01 g/ 
cm3 , I X  whereas microgels may have an equivalent density 

of about 0 .3  gicm?"" Accordingly, their solution viscos- 
ities are very low. and at higher crosslink densities, the 
slope of the KMHS-equation (exponent a)  for the rela- 
tionship between intrinsic viscosity and molar mass may 
lean towards zero (Trrhle I ) ,  i.e.. these molecules behave 
almost like rigid balls which obey the Einstein law of 
viscosity. 

Due to their compact structure, microgels may be dis- 
solved up to molar masses as high as several loh to lo7. 
until finally solvatation. which is sometimes restricted to 

Figure 4-TEM of reactive divinylbenzene microgels 
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Figure 7-Reaction components of radical chain ends in
vinyl-divinyl copolymerization
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Crosslinkable EDHA - unlts In w t . %  based on styrene 

Figure 9-Grafting efficiency of EDMA-microgels on copoly- 
merization with styrene 

the surface of the microgels, becomes insufficient to keep 
them in solution. As the microgels have very small sizes, 
their surface area is large and allows topochemical re- 
actions to much larger extent than at the macroscopic 
surfaces of plastics, films, or even fibers. 

Microgels obtained by polymerization of tetrafunc- 
tional monomers, such as divinylbenzene (DVB) or 
diacrylates, have a large number of pendant vinyl, respec- 
tively, acrylic groups, which have survived poly- 
merization unreacted. Therefore. the functionality of 
reactive microgels is higher by sizes of order than that 
of their monomers. These residual reactive groups make 
microgels useful for reinforcing plastics by copolymeri- 
zation with linearly polymerizing comonomers and for 
other purposes.'" Reactive microgels may be also pre- 
pared by emulsion copolymerization of unsaturated poly- 
esters as multifunctional crosslinking components and 
vinyl monomers, such as styrene.I3 Unsaturated polyes- 
ters of suitable chain length and chemical structure are 
terminated by carboxylic groups. They have emulsifying 
properties, thus rendering external emulsifiers unneces- 
sary. These polyesters have emulsifying, crosslinking, 
and reactive functions united in one molecule. As unsatu- 
rated polyesters are very versatile in  chemical structure, 
they may be easily tailored to special requirements. 

Air-drying microgels have been synthesized in high 
concentration for water-borne coatings formulations con- 
sisting of an alkyd resin and 1.6-hexanedioldiacrylate. 
Coatings prepared from them possess improved process- 
ing and durability properties." The structural reinforce- 
ment of polymers by reactive microgels becomes very 
obvious from the extent of graft polymerization with 
styrene." At comparable amounts of crosslinkable 
EDMA-units. styrene is much more effectively grafted to 
EDMA-microgels than copolymerized with the EDMA- 
monomer itself (Figure 9).  This higher efficiency has 
been explained by a lower probability of intramolecular 
crosslinking or cyclization as compared with the copoly- 
merization of EDMA and styrene." The extractable 
amount of polystyrene tends toward zero at a fraction of 
DVB-microgels of 40 wt C/c in the reaction batch (Figure 
10). On addition of these microgels to an unsaturated 
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polyester and styrene, the amount of copolymer grafted to 
the DVB-microgels also increases substantially with the 
microgel fraction used (Figure I I ) .  In both cases, sub- 
stantial amounts of styrene are attached to the microgel 
surface. 

Elastomeric reactive microgels with a 50-80 nm diame- 
ter prepared by emulsifier-free copolymerization of un- 
saturated polyesters with carboxyl endgroups and butyl- 
acrylate have been proposed for toughening epoxy 
adhe~ives.~"hese microgels increase lap shear strength 
and crack resistance and improve peel strength. 

EDMA-microgels are relatively soft macromolecule 
particles to which monomers are not only grafted at their 
surface but also invade them and react with residual 
methacrylic groups in their interior. Depending on the 
ratio of microgel to styrene, a series of different polymer 
structures may be obtained, ranging from grafted micro- 
gel particles to inhomogeneous networks comparable to 
interpenetrating networks. However, both networks are 
chemically bonded to each other.24 

The change of the slope on plotting mean molar masses 
of network chains against the formal mean distance of 
reactive groups in EDMA-microgels, which have been 
copolymerized with styrene, indicates transition of a net- 
work structure with microgel particles contacting each 
other and with microgel particles connected by polysty- 
rene chains (Figure 12). 

Whereas towards lower fractions of reactive microgels 
the connecting polystyrene chains increase in length and 
grafted individual microgels finally appear, the polysty- 
rene chains crosslinking the microgels internally shorten 
toward higher fractions of microgels and the network 
correspondingly becomes denser. 

M i c r o g e l  f r a c t i o n  wt,% 

Figure 10-Grafting of polystyrene to rnicrogels prepared 
from DVB 
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Microgel fraction wt.% 
Figure 11-Grafting efficiency on curing of an unsaturated 

polyester resin in presence of DVB-microgels 

By incorporating soft reactive microgels into a matrix 
of rigid polymer chains, it should be possible to prepare 
inhomogeneous network structures similar to those of 
shock-resistant plastics. with processing properties need- 
ed for coating systems, because the crosslinking copoly- 
merization takes place during film formation. 

Reactivity of microgels is not limited to unsaturation. 
Reactive microgels may also be formed from monomers 
with chemical groups capable of condensation or addition 
reactions. 

Especially interesting examples of microparticles 
(though mostly of larger dimensions than those of true 
microgels) may be synthesized to contain varying 
amounts of polar groups, such as hydroxyl, carboxyl, or 
sulfate groups. 

Figure 12-Structural change on vari- 
ation of the EDMA-microgellstyrene 

ratio 

Besides the low viscosities characteristic of microgels, 
their reactive groups may serve many purposes, especial- 
ly for water-borne and high solid ~ys tems . '~- '~  Insoluble 
microparticles have gained considerable importance as 
binder components of high-solid metallic systems for 
automotive coatings, especially in water-borne base coats 
containing aluminum flakes. Initial problems with these 
metallics systems involved sagging, both upon spraying 
and baking in the oven. This disadvantage could be 
avoided by the addition of microgels, which impart to the 
paint sufficient pseudoplastic or thixotropic properties, 
which are not much influenced by variation of tempera- 
ture. Moreover, water evaporates more rapidly, enabling 
short flash-off times, as the viscosity does not increase 
very much on evaporation of water. Coatings containing 
microgels are less sensitive to changes of humidity, pop- 
ping of entrapped air is avoided, and the flop is improved. 

Hydrogen-bonding groups are considered to be respon- 
sible for the yield stress, which is characteristic for spe- 
cial rheological properties. Hydrogen-bonding and polar 
groups may also be introduced into linear or branched 
macromolecules. However, if they are bonded to surfaces 
of polymeric microparticles, they are forced to cooperate 
in their intermolecular interactions and form a three- 
dimensional network which decays on shearing. During 
film formation, these polar groups may condense, thus 
contributing to crosslinking and cure of the coating. In- 
corporation of microgels in curable polymer systems may 
reduce shrinkage and increase form stability. 

Processing properties of rubber can be markedly im- 
proved by the addition of small and hard gel particles of 
100 nm diameter and less." The gel particles reduce the 
elastic strain energy imparted to the material in the stress 
field and secure a better shape retention on the emergence 
from the extruder or calandering machine. It is assumed 
that the increased yield stress is caused by hindrance of 
slippage of macromolecules and by the interaction be- 
tween gel particles themselves. Very probably, again in- 
teracting polar groups, bound to a polymer surface, are 
the structural elements which are responsible for this 
effect. Sulfonated anionic microgels have been reported 
as antistatic agents in photographic emulsions. They were 
prepared by emulsion copolymerization of vinyltoluene 
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Figure 13-Macromolecules with three-dimensional structure 

and DVB with subsequent s ~ l f o n a t i o n . ~ ~  Microgels with Macromolecules become spatial, not just by the many 
sulfate groups are obtained by emulsion polymerization possible but transient chain conformations but much more 
of DVB with a larger excess of persulfate as radical distinctly by stable, three-dimensional structures, which 
initiator. By the addition of sulfate anion radicals to the impart properties to various polymer systems previously 
pendant vinyl groups, the solubility changes completely not attainable by conventional macromolecules. Their 
and these styrene-like particles may now be dissolved in application in paints is especially promising but not yet 
methanol." fully explored. 

Finally, it should be mentioned that reactive microgels 
may serve as  carriers for many purposes-not only those ACKNOWLEDGMENT 
related to the mint  field. Reactive microgels may be used 
as  supports df enzymes,j4 maintaining high biological 

- 

activity, and allowing separation and recovery of these 
costly substances after the reaction. If antibodies are 
bonded to the surface of reactive microgels and added to a 
serum containing corresponding antigens, the molar mass 
increases very strongly, thus providing a very sensitive 
diagnostical test for detecting diseases by this coupling 
reaction. 

CONCLUSION 

For a long time, gel particles have only been consid- 
ered a nuisance in the synthesis of binders and as a source 
of defects in organic coatings. If they are kept small 
enough and are properly synthesized, they are very useful 
components for paints and other polymer systems. Linear 
and branched macromolecules and crosslinked polymers 
have obtained another sister: intramolecularly crosslinked 
macromolecules or microgels. Together with star shaped 
and core-stare macromolecules, the intramolecularly 
crosslinked macromolecules constitute a new structural 
class of between branched macromolecules 
and crosslinked polymers of macroscopic dimensions 
(Figure 13). 

The contribution of numerous coworkers and the con- 
tinuing support of the Deutsche Forschungsgemeinschaft 
over many years are gratefully acknowledged. 
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Coating Formulation Development Using 
Critical Pigment Volume Concentration 

Prediction and Statistical Design 

Charles R. Hegedus and Anthony T. Eng 
Naval Air Development Center* 

A method has  been devised to obtain optimum coat- 
ing compositions of multi-pigment systems by inte- 
grating critical pigment volume concentration 
(CPVC) predictions with statistical formulation de- 
sign. Two parameters are used to predict CPVC- 
pigment packing factor and oil absorption data. Fol- 
lowing prediction of CPVC, a statistical formulation 
design is utilized to "screen" compositions and 
quickly optimize the coating formulation. In this man- 
ner, a coating with the desired properties is quickly 
and efficiently obtained. 

To demonstrate this approach, five binary pigment 
systems were evaluated in a two component polyure- 
thane resin system. Rutile titanium dioxide was com- 
bined separately with diatomaceous silica, antimony 
oxide, zinc chromate, vesiculated polymer beads, 
and solid polymer beads, respectively. Each pigment 
system was systematically formulated with the binder 
using a statistical design. After application and cure, 
the coatings were tested and evaluated for gloss and 
flexibility to experimentally determine the CPVC of 
the coating systems. The correlation between the 
predicted and experimental CPVC was either good or 
fair for the five systems studied. These results indi- 
cate that theoretically predicting CPVC along with a 
statistically designed formulation procedure will yield 
an optimum pigment system composition and con- 
centration. Although the approach is presented using 
binary pigment systems, it has  been used in other 
studies for developing multi-pigment coatings. 

INTRODUCTION 

A paint can consist of two components or as many as 15 
or more. The components which dominate the properties 
of applied coatings are the polymeric binder and the 

* A # r V c h ~ l < ,  ,md ('re,, 5!\tcrn\ l ~ c h ~ ~ ~ ~ l c y !  I ~ ~ r c ~ ~ ~ ~ r ~ ! ~ .  N.!r~n:n\ler, PA 18974-SO00 
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pigment system. During development of a new coating, 
determining the optimum concentration of thcsc colnpo- 
nents is tedious and time consuming for the coatings 
formulator. One method of obtaining an optimum forniu- 
lation involves an experimental cycle consisting of pre- 
paring, applying, curing, testing, and evaluating candi- 
date coating formulations. This is an evolutionary cycle 
which is repeated until a coating having the optimum 
combination of desired propcrties is attained. Four or 
more "trial and error" cycles may bc required to deter- 
mine the optimum coating. With the amount of time 
required for one cycle normally being over two weeks, 
and possibly much longer with long-term testing, this 
entire process is inefficient with respect to time, material. 
and labor. The objective of this paper is to demonstrate a 
simple but efficient approach to obtaining optimum pig- 
ment-binder concentrations for multi-pigment coatings. 
This technique involves the prediction of critical pigment 
volume concentrations (CPVC) and subsequently analyz- 
ing statistically determined formulations. 

The importance of the CPVC in coating performance 
has been well d ~ c u m e n t e d . ' ~ ~  Although addition of pig- 
ment to a polymeric binder has significant impact on 
mechanical, physical, optical. and surfacc properties of 
the applied film, these effects are magnified at thc CPVC. 
At the onset of a resin-starved composite system. adding 
excessive pigment causes voids which significantly re- 
duce strength, increase permeability. and enhance dry 
hiding. With desired properties of the coating determined 
prior to formulation development. knowing the CPVC 
will provide a good indication of potentially successful 
pigment concentrations. CPVC can be determined experi- 
mentally by varying pigment concentration and studying 
property responses." However, techniques to predict 
CPVC have also been which are valid and 
fairly accurate without requiring analysis of numerous 
compositions. 
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Table 1 - Pigment Properties 

Ti02 SiOz Sb20, ZnCrO, TiVsBd TiSlBd 

Manufacturer and Dupont Johns- Harshaw Hercules Enterprise Enterprise 
designation.. . . . . R-960 Manville Kr-325 Y-2082 Chem~cal Chemical 

Celite 499 

Appearance . . . . . White White White Yellow Whlte White 
spherical platelet nodular recvdngular sperical spherical 

Density (gimL). . . 4.0 2.36 5.6 3.5 1.30 1.62 

Oil absorption . . . 29.3 1 1  1.2 9.3 25.5 146.8 29.9 
ASTM 0281 

Refractive index . 2.76 1.48 2.00 - - - 

Panicle diameter. 0.3 2.0 0 3 0.25 5.0 4.0 
(microns) 

CPVC, theoretical 0 448 0.267 0.641 0.513 0.317 0.658 

Development of new materials, especially coatings, 
requires evaluation of various component mixture ratios. 
The fundamental obiectives are to: (1) identifv those 
components which a i e c t  properties and (2) deteriine the 
component concentrations yielding the best balance be- 
tween the desired properties and cost. One approach is to 
systematically select and analyze component mixtures, 
and property responses to compositional changes. Two 
effective methods are a simplex screening and 
an extreme vertices which are statistical meth- 
ods for determining compositions to be analyzed. The 
simplex design selects the vertices of the constraint re- 
gion, the overall centroid, and several internal composi- 
tions of a large formulation region. The extreme vertices 
approach allows rower and upper constraints to be im- 
posed on component concentrations to reduce the area of 
potential formulations. Mixtures to be analyzed are se- 
lected as vertices, the various centroids, and several in- 
ternal points of this constrained formulation area. The 
resulting experimental data can be applied in a regression 
analysis to obtain an empirical equation which can be 
used to predict property values from mixture composi- 
tions. 

In this effort, the CPVC of five binary pigment systems 
were predicted. The predicted values were then experi- 
mentally validated utilizing statistical formulation de- 
signs. 

CPVC CALCULATIONS 

One method for predicting CPVC7,' utilizes two phys- 
ical coating parameters, the maximum packing factor 

of the pigment system, and the oil absorption of 
individual pigments. 

. : 
Packing Factor 

Packing factor, +, is the true volume occupied by 
distinct particles per bulk volume of those particles. Em- 
pirical equations for calculating packing factors of vari- 
able-sized spheres were developed by LeeI7 based on 
experimental volume measurements of dense random ar- 
rangements of mono-sized and binary-sized spheres. The 
maximum packing factor, +,,,, of mono-sized spheres 

in a dense random packing was experimentally deter- 
mined to be 0.640. The packing factors for a wide range 
of binary-sized spheres (diameter ratios of large to small 
spheres ranging from 1 to 20) also were experimentally 
determined and graphically plotted. +,,, for binary- 
sized spheres with a diameter ratio of 20 was determined 
to be 0.850. This is due to the smaller spheres filling the 
interstices created by the larger spheres, resulting in more 
efficient packing. As the diameter ratio approaches infin- 
ity, the packing factor approaches 0.870. By converting 
Lee's algorithm into a computer program9 and providing 
the particle size distribution of the desired pigment(s), the 
packing factor of individual pigments and pigment mix- 
tures can be calculated. It should be noted that the inter- 
stitial volume between pigment particles is that fraction 
of the bulk volume which is not represented by the pack- 
ing factor, and therefore it is equal to (I - +). 

Oil Absorption 

Oil absorption (OA) refers to the amount of linseed oil 
required to form a paste-like consistency when combined 
with a pigment sample. A common oil absorption proce- 
dure, the spatula rub-out, is described in ASTM method 
D 281. The oil absorption value is expressed in grams of 
linseed oil per 100 g of pigment. In forming the paste, the 
linseed oil is absorbed, adsorbed, and interstitially bound 
to the pigment particles. The amount of absorbed oil is 
dependent upon the chemical and physical nature of the 
pigment particles, while the amount of adsorbed oil is 
determined by the surface interaction chemistry between 
the particles and oil. The OA endpoint signifies the mini- 
mum amount of oil necessary to wet the pigment particles 
and fill the interstitial volume ( I  - 4) between the parti- 
cles. In effect, this is the same concept as the CPVC 
except that oil absorption is normally standardized with 
linseed oil as the binder while CPVC can pertain to any 
binder. The mathematical expression relating CPVC to 
oil absorption is: 

o c :  3 1 o i c a 
vcL-rrr pE?ceui  r , q  

Figure 1-Packing factor vs binary pigment composition. 
Legend: - SiO,; + - Sb,O,; 0 - ZnCrO,; A -TiVsBd; 

and x - TiSlBd 
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Figure 2-Predicted CPVC and +,.. for the binary pigment 
systems. Legend: - CPVC; and 0- +,.. 

where oil absorption, OA, is expressed as volume of oil 
per unit volume of pigment. Note that for individual 
pigments, the OA value used in equation (1) is simply 
that for the pigment in question. However, if pigment 
mixtures are to be used, which is normally the case, the 
OA of the specific pigment mixture must be used. In 
addition, if a pigment system is being studied, the pack- 
ing of one pigment with another becomes a factor to 
consider, especially if their mean particle diameters are 
significantly different. This occurs because wider particle 
size distributions allow the smaller particles to fit into the 
interstices of the larger particles, thus producing more 
efficient packing and allowing less interstitial volume for 
the binder. 

The oil absorption value can be separated into three 
volume components: Vabr Vad, and Vi, representing the 
absorbed, adsorbed, and interstitial oil, respectively. 
This can be mathematically represented as: 

OA = V,, + V.d + V, ( 2 )  

It is assumed that, upon mixing pigments, the values of 
V,,, and Vad will not change because they are indepen- 
dent of neighboring pigment particles. In other words, 
pigment A does not affect the absorption or adsorption of 
oil into or onto pigment B. However, the value of V, will 
change due .to a change in +, unless the two pigments 
have identical particle size distributions. Thus, an equa- 

Table 2 - Polyurethane Resin Formulation 

Component l WeighkPercent 
Mobay Desmophen 65 IA-65 . . . . . . . . . . . . . . . . . . . . . . . .  . 7 . 1  
Mobay Desmophen 670-90. . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3 . 2  
Dibutyltin dilaurate (2% in MEK) . . . . . . . . . . . . . . . . . . . .  0.7 
Monsanto Modaflow (10% in MEK) . . . . . . . . . . . . . . . . . .  1.3 
Methyl ethyl ketone (MEK) . . . . . . . . . . . . . . . . . . . . . . .  . 2 8 . 7  

Component I1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobay Desmodur N-75. . 2 4 . 7  

. . . . . . . . . . . .  Propylene glycol monomethyl ether acetate. 7 .2  
Toluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.2  

Figure 3-Coating composition via simplex screening design 

tion for computing the oil absorption value of a pigment 
mixture is: 

. . .  OA,,, = XA(V,, + V,,,,,), + XB (V.h + V l d ) ~  + 

where X, is the volume fraction of pigment n in the 
pigment mixture and (Vi),,, is the interstitial volume of 
the mixture which is equal to ( I  - Once OA,i, 
is computed, the CPVC of that system follows from 
equation (I): 

I 
CPVC,,,,, = - 

I + OA,,,,, 
(4) 

By determining each of the terms in equation (3), 
CPVCmi, for a multi-pigment system may be computed 
using equation (4). It should be noted that this approach 
should be valid for multi-pigment systems; however, for 
ease of illustration, binary pigment systems will be dem- 
onstrated. Using Lee's algorithm," + for each individual 
pigment is calculated. V, is simply: 

V,, = I - +, for pigment A (5)  

V i B  = I - +, for pigment B (6) 

For equation (2), there are two unknowns for each 
pigment: Vab and Vad. The sum of these two values can 
be treated as one unknown (Veh + Vad) for each pigment 
and calculated using equation (2): 

(V,, + V,,), = OA, - V i A  for pigment A ( 7 )  

(V,, + V.& = OAB - VjB for pigment B ( 8 )  

The particle size distributions for pigments A and B 
can be combined mathematically and a packing factor for 
the pigment mixture, +mi,, can be calculated using Lee's 
algorithm. (V,),,, is then equal to: ( 1  - All of 
the necessary terms in equation (3) are now known for the 
calculation of OA,,, and thus CPVC,,i,. Expansion of 
these equations for mixtures of more than two pigments is 
straightforward. 

Appendix A is a listing of the computer program used 
to calculate CPVC. This program calculates the theoreti- 
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Figure 4-60" gloss for Ti02/Si02/polyurethane 

cal pigment packing factor which is utilized in the deter- 
mination of CPVC values. The required input data for this 
program consists of the oil absorption value, adsorption 
layer thickness, particle size distribution, and the volume 
fraction of each pigment in the pigment system. 

PIGMENT CHARACTERIZATION 
AND CPVC PREDICTION 

Three pigment systems were evaluated in this study: 
(1)  titanium dioxide (TiOz) - diatomaceous silica 
(SiOz); (2) titanium dioxide - antimony oxide (Sb?O,); 
and (3) titanium dioxide - zinc chromate (ZnCrOd). 
Two other pigment systems were similarly evaluated in 
an associated study9: (4)  titanium dioxide - titanium 
dioxide vesiculated beads (TiVhBd); and (5) titanium 
dioxide - titanium dioxide solid heads (TiSIBd). 

These pigments were selected because, in general, they 
represent a wide variety of commonly used pigments and 
fillers." Polymer beads are a relatively new class of 
pigments which are widely used in trade sales paints'9."': 
however, their use in industrial coatings. including air- 
craft  paint^,^.^' is increasing. 

Particle size distributions of the previously mentioned 
pigments were obtained by analyzing as least 200 loose 
particles of each pigment with a scanning electron micro- 
scope at 500X and 2000X. The diameter of each recog- 
nizable particle was measured and the particle size distri- 
bution was obtained by categorizing and listing the 
number of particles within specified diameter intervals. 
The particle size distributions for vesiculated beads and 
titanium dioxide are provided in Appendix A in the exani- 
ple input. Titanium dioxide, which is listed as the second 
pigment, contains five particle diameter categories. 0.3 
volume fraction, 0 .05 micron adsorbed layer thickncsa. 
and an OA value of 1 .23 mL oil per unit mL of pigment. 
Titanium dioxide has one particle between 0 and 0.1 
microns, 36 particles between 0. I and 0 . 2  microns, 143 
particles between 0 . 2  and 0 . 3  microns, and so forth. 

Oil absorption values were determined per ASTM 
method D 281 using linseed oil with an acid valueof I. 15 
and a density of 0.929 gimL. The OA values along with 
other pigment properties are listed in Tcrble I .  

Figure 1 is a graph of packing factor vs pigment com- 
position for the five pigment systems investigated. The 
zinc chromate and antimony oxide systems produce flat- 
ter graphs, not varying as  much in packing factor as  the 
other three systems. Their packing factors remain around 
0.64 to 0 .66 which agrees with data obtained by Lee" 
where binary pigment mixtures with a diameter ratio of I 
yield a maximum packing factor of 0 .64.  This is low 
relative to +,,,, of 0.87 discussed previously and is due 
to the particle size of ZnCrOJ and Sbz03  being closer to 
that of TiO?. TiVsBd, TiSIBd, and S i02 ,  when mixed 
with TiOz, can attain I$ ,,,, of 0.84. 0 .84,  and 0.78, 
respectively. These pigments have particle diameters 
which are an order of magnitude larger than TiOz. In the 
systems with the larger particles, the titanium dioxide can 
fit into the interstices of the larger particles, packing with 
better efficiency and causing a larger 4. The maximum 
packing factor of these systems occurs around 30 to 35% 
Ti02 .  Deviating from this composition produces less ef- 
ficient particle packing and thus decreases packing fac- 
tors. 

Three component formulation mixtures can be repre- 
sented using an equilateral tri-coordinate graph. Each 
vertex of the triangle represents a volumetric co~nposition 
of 100% of a component while the opposite axis repre- 
sents 0% of that component and all of the possible combi- 
nations of the remaining two components. The points 
within the tri-coordinate graph represent all of the possi- 
ble combinations and concentrations of the three conipo- 
nents, with a total composition of 100%. The effect of 
composition on properties can be graphically represented 
by contour lines which are constant property values plot- 
ted as a function of composition. 

Figure 2 is a tri-coordinate graph which illustrates the 
predicted CPVC contour lines and I$,,,., for the tive 

Figure 5-Gardner reverse impact resistance for Ti02/Si02/ 
polyurethane 
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Figure 6-Experimental vs predicted CPVC for TiO,lSiO,I 
polyurethane. Legend: -. _ - - reverse impact resistance 
CPVC; - - - -60" gloss CPVC; - p r e d i c t e d  CPVC; 

and 0 -predicted +,.. 

systems analyzed. The slope of the CPVC lines can be 
directly attributed to the oil absorption characteristics of 
the pigment used with TiOz. Silica and TiVsBd have high 
oil absorption values and, as they are added to T i02  in the 
resin system, the CPVC decreases. On the graphs, this is 
seen as an increase in resin content at the CPVC. Con- 
versely, Sb2O3, ZnCr04, and TiSlBd have low oil ab- 
sorption values which result in a higher CPVC. The indi- 
cated point on each of the CPVC lines represents the 
pigment mixture ratios which theoretically yield the high- 
est packing efficiency (+,,;,,). This composition is theo- 
retically the highest filler loading possible without creat- 
ing a resin starved system. A statistically designed testing 
and analysis program can be based on these predictions. 

The CPVC lines in Figure 2 are slightly concave up- 
ward. This is due to the more efficient packing of pigment 
mixtures. As the pigment packs more efficiently and 
the interstitial volume decreases, less resin is required 
to reach the CPVC, causing the concave-up graph. How- 
ever, pigment oil absorption has a more significant and 
over-riding effect on CPVC. 

EXPERIMENTAL APPROACH 
AND PROCEDURES 

The resin system used in this study was a two compo- 
nent, aliphatic polyurethane (Table 2). More specifically. 
this polyurethane was obtained by reacting hexamethy- 
lene diisocyanate, HMDl (Desmodur N-75, Mobay 
Chemical Company*) with a polyester diol (Desmophen 
651A-65 and 670-90, Mobay Chemical Company). Poly- 
urethane resins vary in properties. However, this polyure- 
thane resin is known to exhibit good chemical and weath- 

'The u\c ol lrarle. Itmi. or corpon~llon nmr, 10 t h ~ \  puhl~cruun I \  lor lhu ~nlt , r~>~.~l~<rn 2nd 
c<muenlencc a1 the rerdcr Such u\c doc, not conrlituir an oll~r~nl  cndor\cinen, or rpprilial h! 
IhcU S. Deprrlmcntol Ihr N a v y  01 my p r c ~ d u i i o i r e i v ~ c e ~ i ~ ~ b u c x u l u ? , ~ ~ n ~ ~ I  ,>$her\ III.II lmiy h~ 
\u~ldble 

er resistance and flexibility characteristics. It has been 
used to formulate topcoats conforming to MIL-C-83286. 
"Coating, Urethane, Alipahatic Isocyanate, for Aero- 
space Applications," commonly used on Navy, Marine 
Corps;and Air Force aircraft. 

A statistical distribution of candidate coating formula- 
tions was determined using a simplex screening design. Is 

This provided seven compositions for each coating sys- 
tem as shown on the triangular coordinate graph in Figure 
3. From this model, the specified concentrations of pig- 
ments and diol (Component I of the polyurethane resin) 
were milled in a quart jar, half-filled with 5mm diameter 
glass beads on a paint shaker, for 30 min to produce a 
minimum Hegman grind of 5. Then, the diisocyanate 
component was added and agitated for one minute. The 
formulations were allowed to set for 15 min to initiate the 
urethane reaction. 

The formulated coatings were applied to 2024 - 0 tem- 
per aluminum specimens, anodized in accordance with 
MIL-A-8625, Type I.  The coatings were allowed to cure 
for one week at ambient laboratory conditions prior to 
testing. They were evaluated for 60" gloss (ASTM D 
523), Gardner reverse impact resistance (ASTM D 2784), 
and General Electric impact flexibility (Method 6226 of 
Federal Test Method Standard 141C). 

After the initial results were analyzed and compared 
with predicted CPVC values, a new set of formulations 
was determined in the CPVC formulation region using an 
extreme vertices design with revised component re- 
straints. The experimental procedures were repeated to 
locate the experimental CPVC region for each system. 

RESULTS AND DISCUSSION 

Contour lines of property values vs composition were 
obtained by analyzing the raw data with software which 
utilizes a regression analysis to fit the data to a special 
cubic equation of the form: 

Y = a x ,  + bX, t cX, + dX,,X,  + eX;,X, + lX,,X, t pX,lXl,X, + h 

Figure 7-Experimental vs predicted CPVC for TiO,iSb,O,/ 
polyurethane. Legend same as Figure 6 
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T: I. :*c: 1 

Figure 8-Experimental vs predicted CPVC for Ti021ZnCr0,1 
polyurethane. Legend same as Figure 6 

where X,, Xb, and X, are the volume fractions of the 
three components; a ,  b, c, etc., are the respective coeffi- 
cients. 

The resulting graphs of the 60" gloss, G.E.  impact 
flexibility, and Gardner impact resistance for the titanium 
dioxide-silica system are provided in Figures 4 to 6 .  As 
expected, these figures illustrate that gloss and flexibility 
decrease as pigment concentration increases. As the pig- 
ment concentration'of a coating increases, the particles 
begin to fill the matrix and protrude through the surface, 
scattering infringing light and reducing gloss. Impact 
flexibility decreases as pigment concentration increases 
due to the inclusion of rigid filler particles in the flexible, 
tough polyurethane matrix. The pigment particles provide 
sites for crack initiation and decrease the flexibility prop- 
erties of the matrix, especially when incorporated at high 
 concentration^.^^ This effect is magnified as the oil ab- 
sorption of the pigment system increases, i .e . ,  adding 
silica to titanium dioxide. Similar results were obtained 
and analyzed for the other four pigment systems. These 
results are discussed in the following section with respect 
to critical pigment volume concentrations. 

The experimental CPVC were determined using the 
property contour lines on the tri-coordinate graphs. 
CPVC was observed as a leveling off of flexibility and 
gloss as illustrated by P a t t ~ n . ~  Although increased pig- 
ment concentration reduces coating gloss and flexibility, 
the mechanisms which cause gloss reduction and coating 
cracking are different. Therefore, experimental CPVC 
determined by these methods are slightly different. Fig- 
ures 7-10 compare the experimental and predicted CPVC 
for the five pigment systems tested. In general, CPVC 
determined from gloss data is lower than that determined 
from flexibility data. As predicted by equation (3 ) ,  the 
CPVC is inversely proportional to the oil absorption of 
the pigment system. 

Predicted CPVC are in the same coating composition 
region as the experimental CPVC and they agree very 

closely for the Si02,  Sb2O3, and ZnCr04 systems. How- 
ever, several discrepancies are evident. The polymer 
bead systems do not agree as well as the inorganic pig- 
ment systems. This may be due to the unique morphology 
and chemistry of these polymer bead pigments and their 
interaction with the polyurethane m a t r i ~ . ~ ~ . ~ ~  

In most cases, the experimental CPVC are lower than 
the predicted CPVC. This is especially true for low oil 
absorption pigment systems (Ti02/SbZ03 and Ti021 
TiSIBd). This effect is probably due to the large concen- 
tration required for low oil absorption pigments. When 
large pigment concentrations are present, introduction of 
defects such as pigment clumping and air-voids into the 
coating is more likely. As stated by P a t t ~ n , ~  "Latices 
tend to resist penetration into the innermost voids or fail 
to adequately wet the pigment surface." Although the 
paint contains enough binder to f i l l  the pigment inter- 
stices, a resin starved-like system is obtained. Dobkowski 
also observed lower theoretical CPVC than experimental 
(85" gloss) CPVC with calcined kaolin pigments." 

Although the shape of the theoretical CPVC graphs is 
concave up, several of the experimental curves are con- 
cave down. Another reason for discrepancies between 
predicted and experimental values is the use of the oil 
absorption value to predict CPVC. Theoretical CPVC is 
determined with linseed oil while the coatings were for- 
mulated with a polyurethane resin. The chemical interac- 
tion between pigment and binder has an effect on CPVC; 
and, therefore, pigments may exhibit different CPVC in 
chemically different binder systems. A second contribu- 
tion may be that, although consistent oil absorption val- 
ues were obtained for all the pigments analyzed, deter- 
mining the exact endpoint can vary between operators.2h 
Therefore, the oil absorption may be slightly different 
from the experimentally recognized CPVC. 

Although the approach of using predicted CPVC in 
conjunction with statistically designed formulations has 

Figure 9-Experimental vs predicted CPVC for Ti0,lTiVsBdl 
polyurethane. Legend: - - - impact flexibility 
CPVC; - - - - - 60" gloss CPVC; - predicted CPVC; 

and 8 - predicted b,.. 
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Figure 10-Experimental vs predicted CPVC for Ti02/TiSIBdl 
polyurethane. Legend same as Figure 9 

been demonstrated for binary pigment paints, this ap- 
proach is equally valid and even more beneficial for 
multi-pigment systems. This concept has been demon- 
strated in our laboratory with the development of a self- 
priming topcoat for a i r ~ r a f t . ~ '  The coating ultimately 
consisted of a polyurethane binder, similar to that utilized 
in this study, and five pigments. The development ap- 
proach was that prescribed in this paper, resulting in the 
formulation of a complex mixture of components with the 
desired properties. By quickly predicting the most prom- 
ising formulation region and statistically selecting differ- 
ent formulations within that region, this developmental 
effort was completed with a minimum amount of labora- 
tory man-hours. 

CONCLUSIONS 

The results obtained during this effort demonstrate that 
CPVC of binary pigment coatings can be confidently 
predicted using pigment particle size and oil absorption 
data. Validation of these predicted values with experi- 
mental data was accomplished using well defined statis- 
tical formulation designs. In effect, this process is a 
demonstration of the effectiveness of an integrated for- 
mulation development. If desired properties are well de- 
fined, the coatings formulator can efficiently develop 
new coatings by: 

(1) utilizing historical information on raw materials to 
select candidate pigments and binders; 

(2) characterizing pigments and predicting CPVC of 
potential pigment systems; 

(3) evaluating predicted CPVC with the desired proper- 
ties to determine potentially successful component con- 
centration ranges; and 

(4) utilizing the component ranges in a statistical for- 
mulation design. If the potentially successful formulation 

region is large, a screening method is appropriate. When 
this region is narrowed, an extreme vertices or factorial 
design can be used to quickly obtain the optimum binder- 
pigment(s) concentration. 
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APPENDIX A 

COMPUTER PROGRAM TO CALCULATE CPVC 
AND (bmax 

T h e  following is a computer  program, example input data. Control Data Corp.  6600  computer. The example is for a pig- 
and  corresponding output for  the calculation of  critical pigment ment  system of  volume fraction 0.70 for TiVsBd (Pigment 1)  
volume concentration (CPVC)  and maximum packing factor and 0.30 for titanium dioxide (Pigment 2). 
((b,,,). T h e  program is written in Fortran 1V for use o n  a 

PROGRAM AB(INPUT,OUTPUT,TAPE~=INPUT) 
DIMENSION NPART(~OO) ,~1~(100,4) ,~0~(100) ,~01~~1~(100,4) 
DIMENSION vOLPER(~OO,~) ,PIGPER(~),TOTVOL(~) , m ( 4 )  
DIMENSIONVABS(~) . 
DIMENSION COMBSZ(4OO) VADS(4) ,PCK(5) ,OIL(4) 
DIMENSION PHI (100,1001 ,COMBPR(~OO) ,VINTER(~) 

THIS PROGRAM COMPUTES THE PACKING FACTOR OF A SINGLE DRY PIGMENT. 
ULTIMATELY, IT WILL COMPUTE THE PACKING FACTOR OF A MULTI-PIGMENTED 
MIXTURE, AND THEN COMPUTE THE CPVC BASED UPON THIS AND THE OIL 
ABSORPTION VALUES OF THESE PIGMENTS 

NPIG = NUMBER OF PIGMENTS IN SYSTEM 
VADS (1) = VOLUME OF RESIN ADSORBED IN SINGLE PIGMENT 
VABS (1) = VOLUME OF RESIN ABSORBED IN SINGLE PIGMENT 
VINTER (1) = VOLUME OF REIN IN INTERSTICIES OF SINGLE PIGMENT 
PHIMIX = PH OF MIXTURE 
OIL = O.A. VALUE IN VOL OIL/VOL PIG 
TOTVOL (1) = TOT VOL OF THE ENTIRE PARTICLE DIST INCLUDING ADS LAY 
NSIZ (1) = NUMBER OF PARTICLE SIZE.RANGES 
PIGPER (1) = PIGMENT VOLUME FRACTION 
ADSLAY = ADSORBED LAYER THICKNESS (IN MICRONS) 
NPART (1) = NUMBER OF PARTICLES 
SIZ (2) DIAMETER OF PARTICLES 
VOL (1) = VOLUME OF ONE PARTICLE 
VOLSIZ (2) (RANGE~PIGMENT) VOL OF THE ENTIRE PARTICLE RANGE 
VOLPER (2) (RANGE~PIG) VOL FRACTION DISTRIBUTIOM 
PCK (1) PF OF SINGLE PIGMENT 
COMBSZ (1) MAKES SIZ INTO A 1 DIMENTIONAL ARRAY 
COMBPR (1) MAKES VOLPER INTO A 1 DIMENTIONAL ARRAY 
PHI ( 2 )  = MAX PF FOR A SINGLE PIGMENT 
TEMP = TEMPORARY STORAGE OF PF TIMES VOL % DIST 
DIAMAT = DIAMETER RATIO 
PHIMIX = PF OF MIXTURE 
VNTR = VOL FRACTION INTERSTITIAL OF PIG COMBINATrON 
M S  = VOL FRAC ADSORBED (PIG VOL % TIMES THE ADS VOL) 
VBS - VOL FRAC ABSORBED (FIG VOL % TIMES THE ABS VOL) 

READ IN THE PARTICLE SIZE DISTRIBUTION FOR THE PIGMENT 
AND CONVERT THIS INTO A VOLUME PERCENTAGE DITRIBUTION 

P1=3.1415 
READ *, NPIG 
DO 2 II=l,NPIG 

C INITIALIZE TO ZERO 
C 

VADS(II)=O.O 
VABS(II)=O.O 
VINTER(II)=O.O 
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APPENDIX A (Continued) 

PHIMIX-0.0 
OIL(II)=O.O 
TOTVO~(I1 )=O.O 
READ . NSIZ(II).PIGPER(II).ADSLAY,OIL(II) 

DO 9 I=l,M 
9 V~LPER(I,II)=(VOLSIZ(I,II)/TOTVOL(II))*PIGPER(II) 
2 CONTINUE 

APPENDIX B 

6 COMPUTE PACKING FACTOR FOR PIGMENTS SEPARATELY AND THEiN TOGETHER 
C 

DO 8 I=Ml,MO 
PHI (I,I)=0.639 
TEMP.O.0 - -~ .. . . . 
DO 70 JaM1,MO 
lF(1.EQ.J) GOT0 70 
IF(coMBsZ(I).LT.COMBSZ(J)) GOT0 20 
DIAMAT-COMBSZ ( I ) /COMaSZ (J) " 

L 

C THIS PART COMPUTES PHIMIX OF BINARY MIXTURE 
C 

IF(DIAMAT.GT.15.0) GOT0 22 
PHIMIX=0.872459-0.307908*0.814182**DIAMAT 
GO TO 32 

22 PHIMIX=.000022449*DIAMAT+O.847551 
32 PHI(I,J)=0.639+(PHIMIX-O.639)/(1.15-1.017*PHIMIX~ 

GO TO 70 
20 DIAMAT=COMBSZ(J)/COMBSZ(I) 

IF(DIAMAT.GT.15.0) GOT0 21 
PHIMIX=0.872459-0.307908*0.814182**DIAMAT 
GO TO 31 

21 PHIMIX=O.O00022449*DIAMAT+.847551 
31 PHI(I,J)=O.639+(PHIMIX-0.639)/(1.017*PHIMIX-O.l5~ 
70 TEMP-TEMP+PHI(I,J)*COMBPR(J) 

IF(TEMP.LT.PCK(IA)) PCK(IA)=TEMP 
8 CONTINUE 

IF(IA.EQ.NPIG1) GOT0 11 
C 
C COMPUTE INTERSTITIAL, ABSORBED AND ADSORBED OIL AMOUIITS FOR 
C EACH PIGMENTS INDIVIDUALLY ,. 
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APPENDIX B (Continued) 

M=M+NSIZ(IA) 
11 CONTINUE 
100 FORMAT(/,* PIGMENT NO.*,I2,* AT VOL. 

& *%*,F6.4,* PACKING FACTOR *,F9.6,/,T17,*O.A. VAtUE =*, 
# F7.4.* INTERSTITIAL OIL =*.F7.4./.T17.*ABSORBEI) OIL =*. . . .  . 
f F7.4;* ADSORBED OIL =*,F7.4) 

L 
C COMBINE ALL THE DIFFERENT PIGMENT OIL VALUES TOGETHER 
C 

VNTR=~.O-PCK(NPIG~) 
VDS=VBS=O.O 
DO 5 I=l,NPIG 
VDS=VDS+PIGPER( I )*VADS ( I ) 

5 VBS=VBS+PIGPER ( I 1 *VABS ( I 

APPENDIX C 

C 
C COMPUTE CPVC 
m 
L 

CPVC=~.O/(~.O+VNTR+VDS+VBS) 
WRITE 120,PCK(NPIGl) 

120 FoRMAT(//,T~O,* PIGMENT COMBINATION*,/,* PACKING FACTOR =*, 
$ F10.6) 
WRITE 300,VNTR,VDS,VBS,CPVC 

300 FORMAT(* VOL. INTERSTITIAL =*,~10.6,/,* VOL. ADS. *,F10.6, 
& /,* VOL. ABS. *,~10.6,/,* CPVC =*,~10.6) 
STOP 
END 

APPENDIX D 

EXAMPLE INPUT 
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COATING FORMULATION DEVELOPMENT 

APPENDIX D (Continued) 

EXAMPLE OUTPUT 

PIGMENT NO. 1 AT VOL. O .7000 PACKING FACTOR ,664890 
O.A. VALUE - 2.1600 INTERSTITIAL OIL = ,3351 
ABSORBED OIL = 1.8244 ADSORBED OIL = ,0005 

PIGMENT NO. 2 AT VOL. O ,3000 PACKING FACTOR ,640232 
O.A. VALUE 1.2300 INTERSTITIAL OIL = .3598 
ABSORBED OIL = .a697 ADSORBED OIL = .0005 

PIGMENT COMBINATION 
PACKING FACTOR = ,845139 
VOL. INTERSTITIAL = ,154861 
VOL. ADS. .000524 
VOL, ABS. 1,537969 
CPVC = ,371204 
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Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has been 
compiled in conjunction with the American Society for Testing and Materials, and includes definition, 
description, and photographic standards for each of the following defects: Adhesion; Blistering: Chalk- 
ing; Checking; Cracking: Erosion: Filiform Corros~on; Flaking: Mildew: Print: Rust: Traffic Paint Abra- 
sion and Chipping. 

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

Bound in handsome 10" x 111/2" x 1 l/2" three-ring, vinyl-covered binder which readily accommodates 
additional material as it is developed. 

Complete manual.. .$90 (includes shipping charges)' 
Individual Standards.. .$3 each, plus $3 for each photograph. 

Record Sheets (pad of 100 sheets). . .$3.50 

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

Send orders to: Federation of Societies for Coatings Technology 
1315 Walnut St., Suite 832, Philadelphia, PA 19107 
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Removal of Water-Borne Paint Solids 
FromPaint Booth Spray Water 

E.W. Fuchs, G.S. Dobby, and R.T. Woodhams 
University of Toronto* 

This paper addresses the problem of removing wa- 
ter-based paint solids from automot~ve spray booth 
water. By using cationic flotation reagents in a 10 cm 
diameter flotation column, it has  been demonstrated 
that almost complete removal (>go%) of water- 
borne paint solids can be attained in less than 10 min 
retention time. The approach is suitable for current 
industrial water recovery tanks. 

INTRODUCTION 

Stringent controls are being introduced on the quantity 
and type of solvent released into the atmosphere by auto- 
motive manufacturers through the use of solvent-borne 
paints. The principal problem is that solvents are volatile 
organic compounds and most react photochemically with 
atmospheric gases to generate ozone.' In response, some 
manufacturers are now using paints with a higher nonvo- 
latile content (decreased solvent consumption), which 
makes handling and application of the paints more diffi- 
cult and can result in poorer quality of finish. Another 
response has been to employ water-borne paint as the 
primary base coat. This paper addresses a significant 
problem resulting from the latter approach, the removal 
of paint solids from spray booth water. 

In high volume paint booths, oversprayed paint is re- 
moved from the booth by an air stream carrying it down- 
ward through a grating in the floor. This strean1 then 
passes through a series of baffles, where it is mixed with 
water to remove the paint droplets from the air. In order 

to recycle spray water, the paint first must be removed. 
Several methods of paint removal have been employed; a 
relatively common approach is to allow the paint suffi- 
cient time to rise to the surface of the water from where it 
can be skimmed as a sludge. Often the water is modified 
with a clay-based material or with a chemical system to 
enhance the flocculation of the paint solids and to detack- 
ify it. While these are effective for flocculating the col- 
lected paint, they may also increase the density of the 
dispersed paint particles sufficiently that they may settle 
to the bottom of the tank, which is undesirable. 

The use of water-borne paints creates a problem in the 
conventional paint waste removal system, since the 
overspray largely remains dispersed in the wastewater 
tanks. Skimming o r  filtering the wastewater becomes 
ineffective for the removal of the paint wastes since there 
is no natural hydrophobicity or coagulation. This system 
requires that some other type of recovery system be used, 
since a chemical modification of the paint is considered 
less practical. 

The objective of the work reported here was to develop 
a method for water-borne paint removal from the spray 
water tank, utilizing the present wastewater handling sys- 
tem at the General Motors truck plant in Oshawa, Ontar- 
io, Canada. Process constraints included: 

(1) a recovery period not to exceed about 10 min, 
since this is the average residence time in the re- 
covery tank; 

(2) minimal (or no) sinking of the paint to the bottom 
of the tank, which is a significant problem with 
current methods; and 

( 3 )  a process that is usable with minimum structural 
changes to the existing recovery system. 

Treatment methods for the removal of water-borne 
paint solids have not been extensively studied. Bottino, et 
al.' suggested ultrafiltration. In the study reported here, 
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the method selected as offering the most promise of satis- 
fying the previously mentioned constraints was froth flo- 
tation. Flotation is a physicochemical process in which 
particulate matter is caused to become hydrophobic by 
adsorption of appropriate surfactants, and is subsequently 
removed from the liquid through attachment to gas bub- 
bles that are forced into the tank. Test work included 
surfactant selection as well as evaluation of process pa- 
rameters such as surfactant dosage, paint concentration, 
and pH. 

PROCESS BACKGROUND 

Froth Flotation 

Froth flotation is used in several industries, both to 
purify the liquid carrier and to selectively separate solids 
carried by the liquid. For example, both the mining and 
oil industries use froth flotation to effect a separation of 
raw materials. In wastewater treatment, sewage water 
may be purified by flotation before release into the envi- 
ronment. The pulp and paper industry also uses flotation 
to de-ink paper before it is recycled. Froth flotation goes 
well beyond these uses as it is an efficient particulate 
separation technique suitable for the treatment of large 
v o ~ u m e s . ~ , ~  

In the process, solid particles suspended in the liquid 
undergo collisions with gas bubbles. During particlelbub- 
ble contact (typically of the order 5-30 ms) thinning of the 
liquid film between the particle and the bubble occurs. 
For those particles that are sufficiently hydrophobic, the 

MANOMETERS 

\ OW PRODUCT 

RUBBER SPARGER 

Figure 1 -Batch column used for paint nonvolatile flotation 

90 

Table 1-Collector Properties 
Hydrocarbon 

Molecular Chain 
Collector Name Weight Structure Length 

-- p~ - - 
EHDABr.. . . . . . . . . . . . . . 378 Cationic. quaternary 15 
Arquad 12-50 . . . . . . . . . . . 263 Cationkc. quaternary 12 
Arquad C-50. . . . . . . . . . . . 278 Catianic. quaternary 14 
Arquad 16-50 . . . . . . . . . . . 3 19 Cationic, quaternary 16 
Arquad 18-50 . . . . . . . . . . . 347 Cationic. quaternary 18 
Dowfroth 1012C.. . . . . . . . 400 Neutral. glycol - 
Sodium lauryl sulfate 

(NaLS) .... .. . .  . . .  . .. 288 Anionic 1 I 

fiim thinning process is rapid enough for spontaneous 
film rupture to occur before particleibubble disengage- 
ment, resulting in three-phase contact and particle attach- 
ment to the bubble. Upon arriving at the surface, the 
solids-laden bubbles form a froth, typically 10-50 cm in 
depth. The primary function of the froth is particle trans- 
port over the lip of the cell. 

Bubbles are generated by: direct injection through a 
sparger; mechanical shearing at the tip of an impeller; or 
self nucleation (dissolved air flotation). To attain appre- 
ciable rates of particle collection, the bubbles must be 
small and gas rates must be reasonably high. For sparged 
and mechanically sheared systems bubble diameter, d,, is 
typically 0.5-1.0 mm, and superficial gas velocity (gas 
flowrate per unit area), v,, is 0.5-2.0 cmls. For dissolved 
air flotation, db is typically 0.1 mm and v, is 0.02-0.1 
c r n i ~ . ~  

Paint Composition 

The composition of water-borne paint is different from 
that of solvent-borne paint because of the condition that 
each of the components must be soluble (or suspended) in 
water. Paint components may include resin, metal flake, 
solvent, and surfactant. The paint resin is an emulsion 
polymer made up of varying amounts of the monomers 
methylmethacrylate (MMA), ethylhexylacrylate (EHA), 
butylacrylate (BA), hydroxyethylacrylate (HEA), allyl- 
methylacrylate (AMA), and methacrylic acid (MAA). 
Also contained in the aqueous phase are the pigments and 
melamine-formaldehyde resin, which is added to increase 
hardness upon baking. The function of the MAA is to 
help stabilize the emulsion by placing -COOH functional 
groups near the periphery of the polymer droplets. The 
polar nature of these droplets would suggest that a polar 
collector would be most suitable for causing the aqueous 
phase to become hydrophobic. Furthermore, the -COOH 
groups would be expected to bear a slightly negative 
charge, so the preferred collector would be expected to 
have a positively charged polar group, in other words, a 
cationic collector. 

Metal flakes in the paint are usually aluminum and are 
naturally hydrophobic. The paint solvent is mostly water 
and contains small amounts of organic solvents and a 
surfactant, which is added to stabilize the dispersion. 
These organic liquids are generally low molecular weight 
alcohols, such as isopropanol, isobutanol, butoxy-eth- 
anol, and ethylene glycol. It would not be expected that 
these solvents would be collected in a flotation system, 
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Flotation Time ( min) 
Figure 2-Eftect of collector type on recovery vs tlme. Condi- 
tions: collector concentration-5.3 x molar; paint con- 

centration-120 ppm, pH 7 

since they are completely miscible with water. The paint 
also contains a small amount of a surfactant, which is 
added to stabilize the emulsion. 

Flotation Surfactants 

The two surfactants commonly employed in froth flota- 
tion are a frother and a collector. Frothers aid in the 
generation of small gas bubbles and help to provide froth 
stability. They are usually heteropolar nonionic mole- 
cules that have a polar group, such as carbonyl ( - CO), 
hydroxyl (-OH), or ester ( -COOH), attached to a non- 
polar hydrocarbon chain. Frothers change the interfacial 
characteristics of a liquid by aligning themselves at the 
interface so that the polar end is within the water phase 
and the nonpolar end is attracted to the air interface. The 
net result is a lowering of the interfacial tension, favoring 
the formation of smaller bubbles. 

A collector is used to modify the particlelwater inter- 
face. Collectors may be ionic or nonionic heteropolar 
molecules, polymers or monomers, or oil-based materi- 
als. The function of a collector is to adsorb onto the 
surface of the particle to be collected, effectively making 
it more hydrophobic. The increased hydrophobicity of the 
particle then favors film thinning and the subsequent 
attachment of the particles to the air-liquid interface. 
Some collectors also exhibit frothing properties, in which 
case the use of a frother may not be required (as was the . case in this study). 

The nature of the water-borne paint resin suggests that 
a cationic collector would be most appropriate. A com- 
mon class of cationic collectors is quaternary ammonium 
salt and the specific compound selected from this class 
for evaluation of paint flotation was ethylhexadecyldi- 
methylammoniumbromide (EHDABr), which ionizes in 
water to 

[CHJ (CHd151 (CHd2 (C2H,) N' and Br- 

EHDABr also possesses frothing properties, so it serves 
the dual role of collector and frother. 

REMOVAL OF WATER-BORNE PAINT SOLIDS 

Flotation Time ( min) 

Figure 3-Effect of Arquad chain length on recovery. Condi- 
tions: collector concentration-5.3~10-5 molar; paint con- 

centration-120 ppm, pH 7 

EXPERIMENTAL 

The flotation cell used for these experiments was an 
acrylic cylinder, 10 cm in diameter by 140 cm high, with 
a total capacity of about 11 L (see Figure 1). A transpar- 
ent wall permitted visual estimation of the relative con- 
centration of the solid components of the paint (metal 
flake, pigment). The sparger consisted of a 6 cm diameter 
by 8 cm long rubber sleeve pierced with holes and 
clamped around a perforated steel mandrel. Air was'regu- 
lated at 70 kPa and metered at 1.0 cmls. An adjustable 
speed peristaltic pump was used to circulate the contents 
of the column prior to start of an experiment. Gas holdup 
was measured using two water manometers, spaced 60 
cm apart. 

- s - 80 
>. 
L 
0, 
> 
$ 60 
0, 
E 

Ill 40 
0 - 
0 
(I) 

20 

I 1 I I I 

EHDABr (ppm) 

20 

Flotation Time (min) 
Figure 4-Effect of collector (EHDABr) concentration on re- 

covery. conditions: paint concentration-60 ppm, pH 5 
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Batch experiments were conducted by first condition- 
ing the mixture of paint-water-collector for about five 
minutes, at which time the air supply was turned on (time 
zero). Froth overflowed the column (unaided) through a 
launder into a collection vessel for a predetermined time 
ranging from 2 to 10 min. 

Paint solids content was defined as the fraction remain- 
ing after complete drying at 125°C. From six replicates 
the mean solids content of the as-received paint was 
found to be 16.65%. with a standard deviation of 0.08570. 
The dry portion of the paint is considered the maximum 
amount that can be collected; the other paint constituents 
(alcohol, water) remain in solution. Paint recovery from 
the water was calculated on the basis of measurements of 
mass and paint concentration of both the feed and the 
froth products. 

The collectors tested included: EHDABr; Arquad sur- 
factants having hydrocarbon chain lengths of 12,14, 16, 
and 18; neutral Dowfroth frothers; and an anionic collec- 
tor, sodium lauryl sulfate (NaLS). Table 1 summarizes 
the collector properties. Arquad collectors belong to the 
same chemical family as EHDABr (quaternary ammoni- 
urn salt) and can be considered as the commercial equiv- 
alent of EHDABr. Collector dosage was varied from 5 to 
20  ppm (20 ppm EHDABr is 5.3 X molar). Paint 
concentration in the water was varied from 30 to 120 ppm 
(total paint), which covers the approximate paint concen- 
tration expected in practice, pH was adjusted with either 
dilute HCI or dilute NaOH, and was tested over a range 
of 5-8. 

RESULTS AND DISCUSSION 

The flotation results, summarized in Fig~rrcs 2 to 6 are 
expressed in terms of percent nonvolatile recovered to the 
froth product vs flotation time. In all experiments. the 
metal flake was observed to float at a higher rate than 
the pigment-resin particles. 

Flotation Time (min 
Figure 5-Effect of paint concentration on recovery.'Condi- 

tions: collector (EHDABr) concentration-10 ppm, pH 5 

Results for four collectors (EHDABr, Arquad 16-50, 
Dowfroth 1012C, and NaLS) are shown in Figure 2 at a 
collector concentration of 5 .3  X lo- '  molar (20 ppm 
EHDABr) and paint concentration of 120 ppm. As ex- 
pected from the analysis of surface charge, the cationic 
collectors yielded high recoveries, while the neutral and 
anionic collectors were relatively ineffective. (Other 
Dowfroth glycols tested yielded lower extractions than 
Dow 1012C.) At high recoveries (>85%). the water re- 
maining in the flotation cell after 10 min of flotation was 
almost colorless, compared to a dark blue color prior to 
flotation. For recoveries less than about 85%. some blue 
coloration was still evident. 

Water carried with the froth was minimal. The loss of 
water to the froth was less than 5%, and most of this 
would be recycled subsequent to filtration of the froth 
product. 

The effect of hydrocarbon chain length for the Arquad 
series is shown in Figure 3 .  The Arquad 12 did not 
produce a froth stable enough to be removed. Arquad 16 
and 14 (C) both gave a high collection rate and both 
produced an adequately stable froth. Arquad 18 produced 
large amounts of virtually unbreakable froth, and was 
therefore less effective in removing the paint. 

A collector dosage of about 20  ppm EHDABr yielded a 
high recovery ( 8 9 8 )  after 10 min of flotation (see Figure 
4). The 10 min recoveries for 10 and 5 ppm EHDABr 
were 77 and 68570, respectively. Paint concentration also 
affected collection recovery. It is shown in Figure 5 that 
at a collector (EHDABr) concentration of 10 ppm the 10 
min paint recovery increased from 68% at 30 ppm paint to 
88% at 120 ppm paint. 

Figure 6 illustrates that pH had no significant recovery 
effect over the pH range 5-8. The only pH effect observed 
was that the froth at pH 8 contained a higher moisture 
level than at pH 5. This caused more adhesion of the paint 
froth to the sides of the froth collection launder, and 
therefore required more careful cleaning of the apparatus. 
The pH range investigated was relatively narrow. How- 

Flotation Time (min) 
Figuire 6-Effect of pH on recovery. Conditions: A-EHDABr 
concentration-20 ppm, paint-120 ppm; B-EHDABr con- 

centration-5 ppm, paint-30 ppm 
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Rotation Time (min) 
F i g u r e  7-Mean b u b b l e  s i z e  f o r  t w o  EHDABr d o s a g e s  as a 

f u n c t i o n  of f lo ta t ion  t ime.  P a i n t  c o n c e n t r a t i o n  i s  60 ppm 

ever, since the collector was a strong cationic base, pH is 
not expected to have much influence over the intcrme- 
diate pH range, e.g., 3-9. 

From measurements of gas holdup and gas flowrate. 
bubble diameter can be estimated, using a well-defined 
phase velocity relationship.' This bubble size method has 
been confirmed photographically. Using the gas holdup 
values obtained during some of the experiments, bubble 
diameter vs time of flotation has been calculated and is 
shown in Figure 7 for a paint concentration of 60 ppm and 
two collector dosages, 10 and 20 ppm EHDABr (for a 
bubble diameter of I mm, gas holdup was about 10%). 
The higher EHDABr concentration clearly produced 
smaller gas bubbles, indicating again that the collector 

REMOVAL OF WATER-BORNE PAINT SOLIDS 

does exhibit frothing properties. As the collector was 
consumed during the experiment, bubble size increased. 

For fine particles, the rate of particle collection by a 
bubble is approximately proportional to db-2.h Thus, a 
significant cause of improved paint solids recovery at the 
higher collector dosage can be ascribed to the generation 
of smaller bubbles; a higher level of particle hydropho- 
bicity would also be expected. Since the paint also con- 
tains a small quantity of surfactant, the increase in recov- 
ery with increased paint concentration may be also 
attributed to a bubble size effect. 

SUMMARY 

Froth flotation using a cationic collector has been 
shown to be an efficient method for removing water- 
borne paint solids from automotive spray booth water. At 
a collector dosage of about 20 ppm, 85 to 90% paint 
solids removal is achieved in less than 10 min. This 
reduces the water to a colorless state. Application on an 
industrial level should be relatively straightforward, as 
the flotation system can be easily adapted to most existing 
industrial water recovery tanks. 
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Predicting White Hiding Power 

Fred B. Stieg 
PigmenTech Consulting* 

Introduction 
The several mecha~lisms that determine 

the hiding power produced by any given 
loading of titaniun~ pigmcnt havc bccn 
recognized for many years, but relatively 
little use has been made of that knowl- 
edge to predict how spccilic paint formu- 
las might he altered to provide the re- 
quircd hiding powcr using a reduced 
amount of titanium dioxidc. Most paint 
laboratories adhere to the rule "If it 
works, don't fix it!" However. with ti- 
tanium dioxide in short supply. support- 
ing continued price increases, i t  is impor- 
tant that paint manufacturers employ 
much closer control over the use of thi\ 
essential commodity than many may havc 
at the time their stock formulations were 
originally developed. 

Many such products, for example. 
have been formulated at lower solids then 
necessary from an application standpoint. 
in the m~staken belief that low s o l i d  ;ire 
directly related to lowcr costs. Ir retl~rirc~s 
more ritclniurn dio.ridc, ~ ~ I I ' P Y ~ . ,  to pro- 
tlu(,t, (I gillerr ICI.P/ (?/'I~itlirrg I J O I V P ~  01 1o11, 
.solid.\  that^ it tloes or h i g h ~ r  .solitls, and 
costs at higher solids may prove to be 
lowcr. for that reason, rather than higher. 

In addition, some of these products 
will contain titanium pigments of rela- 
tively low titaniu~ll content, having been 
developed at a time when such pigments 
were being actively promoted by their 

suppliers as producing higher dry-hiding 
power in flat latex paints. Titanium pig- 
ment content may he reduced, without 
lowering titanium dioxidc content, by 
s~mply  switching to an enamel grade, and 
developing high dry-hid~ng by increasing 
PVC. or by utilizing high oil-absorption 
extenders, to create the dry-film porosity 
that actually produce\ the effect. 

One reason that many products arc still 
consuming an excessive amount of titan- 
ium pigmcnt. relative to the hiding powcr 
developed. has bccn the fact that most 
formulators lind the task of making an 
acceptable match for any existing product 
even more diflicult than its original de- 
velopment. Before it had bccn added to 
the product line, no hard-and-fast spccifi- 
cations existed as to its washability. an- 
gular sheen. hiding powcr. or tinctorial 
strcngth. Now, cxtcnsivc laboratory work 
will be required on any new product that 
is to take i t  place. because each of those 
properties has become ;I performance 
standard 

It has been said that "'l'hc paint indus- 
try spends thouwnds of dollars trying to 
save cents per gallon!" While thi\ quote 
was intended ah a criticijm by someone 
with a line disdain for the prolit motive. 
it has been all too true in the past because 
of the large number of man-hours con- 
sumcd by experienced personnel in thc 
formulation, preparation, ant1 evaluation 
of laboratory test batches. It is the pur- 
pose of this article to demon\tratc that 
much of the cxpenslve cxperirncntat~on is 

unnecessary, removing one of the more 
common objections that may be raised to 
the idea of product reformulation for 
grcater efliciency 

Measurement of 
White Hiding Power 

It ia probable that the problem contrib- 
uting moat to the well-known reluctance 
of most paint formulator\ to modify any 
product once it has been accepted for one 
of the company's standard product I~ncs  
is the excessive amount of time that will 
be rcquired to accurately match the hid- 
ing power and tinctorial strength of the 
original, particularly in the case of a flat 
wall paint with "high dry-hiding" to du- 
plicate. The lack of time and manpower is 
always a strong argument in favor of 
maintaining the statu\ quo. 

As a matter of fact, exirting methods 
for determining absolute hiding power 
arc so complex and time-consumin2 that 
they find little use outsidc the research 
laboratorie\ of pigment suppliers. The 
complexity arises from the fact that thcrc 
is no method of atlcquatc accuracy for the 
direct measurement of  wet-film thick- 
ness, making it necessary to c;~lculate 
wet-lilm thickness from the ~iicasured 
wcight of a known area of dry lilm, the 
measured percent solids by wcight, and 
the measured density of the wct paint. 
These measurements must be made with 
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great precision i f  the end rcsult is to be 
even moderately accurate. 

So many potential sources of error ex- 
ist that accuracy can be assured only by a 
considerable number o f  rcplications at 
every stage o f  each procedure. In the case 
of those procedures employing the Ku- 
belka-Munk theory to calculate the K-M 
"scattering cocflicient." somc add~ticinal 
problems are added by a nccd to calculate 
what the wet-flm thickness would be i f  
the dry-lilm contrast ratio wcrc actually 
98%. 

Since the K-M scattering coefficient 
has been shown to vary with the film 
thickness at which i t  is determincd, thc 
need for replication ariscs not only froni 
the nonuniformity o f  film application. but 
also from the fact that it is necewry to 
first determine the applicator clearance 
that wil l come closest to providing 0.98 
contrast ratio for the tested paint-in- 
creasing the similarity of  rcsults. This is 
one required aspcct of  ASTM Method D 
2805's claim to precision. 

In  practice. therefore, outside the re- 
search laboratories. hiding powcr is com- 
monly evaluatcd by various comparative 
methods that are somewhat less timc-con- 
suming. but they still requirc thc sequcn- 
tial preparation of  tc\t batches to be phys- 
ically evaluatcd. This trial-and-error 
proccdurc is a major contributor to the 
total time consumed. 

The side-by-side drawdown i\ a cani- 
mon fcature o f  most of  these methods. 
due to the general conv~ction that any 
simultaneous application wi l l  clirninatc 
thc variable fill11 thicknesses resulting 
from variations in appl~cation rate. bur 
too many fail to appreciate that differ- 
ences in wct-paint rheology can still rc- 
sult in errors as large as 100%. while 
pigmentation changes tend to crcatc such 
differenccs. 

O f  the simultaneous drawdown ~iicth- 
ods, by far the most accurate is thc "tint- 
ing strength" method employed by titan- 
ium pigmcnt producers for control  
purposes (a modification o f  ASTM's 
Mcthod D 2745). bccausc it eliminates 
any nccd to determine actual film thick- 
ness. so long as thc substrate is cornplctc- 
ly obscured. Rclativc hiding power i\ cal- 
culated from measurcd reflcctances u\ing 
the K -M  theory. Tinting must be carried 
out very precisely, uslng an analytical 
balance, and rcllcctancc readings madc to 
at least three dccimal places in triplici~tc. 
so that "R" may be calculated to four 
places by averaging the result\. Thi \  
method is less time-consum~ng than 
ASTM's Method D 2805 for "absolute" 
hiding powcr, and is potentially morc ac- 
curate for comparati>c values. hut color- 
ant interaction (Ilooding. Iloating. andlor 
flclcculation) has becn found to be a prob- 
lem by somc. 

Factors Affecting 
White Hiding Power 

Whilc some theorists may question 
how precisely all of  the necessary factors 
may be quantified, few wi l l  quarrel with 
the following observations 

( I )  The hiding efficiency of  titanium 
pigment, expressed as either sq ft per 
pound at 0.98 contrast ratio, or K - M  scat- 
tering coefficient, is constant below an 
effective PVC of about 10%. 

(2) The hiding cfficiency of  titan~um 
pigment dccreases as effective PVC (or 
volumetric concentration in the tilm) is 
increased above 10% by either adding ti- 
tanium. or removing other solids. 

(3)  For given volumes of titanium pig- 
ment, extender, and binder. the effcctive 
PVC dccreases with an inccasc in extend- 
er dilution efliciency. 

(4) For given volumes of titanium pig- 
ment, extender, and hinder, the effective 
PVC decreases with increasing dry-lilm 
porosity. 

(5) For a given volutne of titanium 
pigment and a given effective PVC. the 
hiding efficiency of  titanium dioxide in- 
creases with increasing dry-film porosity. 
as a function of  Fresnel rcflectivity. 

(6) A l l  clse being equal. hiding power 
per gallon is directly proportional to per- 
cent total solids by volumc 

(7) A l l  clse being equal. dry hiding 
power In latex paints increases as poly- 
mer binding power index dccreases. 

The Mathematical Approach 
Few of the previously detailed factors 

may be identified by calculation alone. 
The calculation o f  l i lm porosity, for ex- 
ample. require the cxperitiicntal deter- 
mination of  volu~iictric oil absorption 
(mL oil/mL pigment). This necessarily 
introduces the possibility of  experimental 
error. although it is somewhat less for the 
volunletric procedure than for thc original 
"spatula rub-out" method based upon 
weight (ASTM Method D 281). As pre- 
viously published in the literature: 

I-PI = I I-PVC) 8 (PVC X O A )  
where PI = poro\ity index 

PVC = Irr~iiulation I'VC 
OA = volumetrlc 11il ah\orp~ion 

S~nce the term "PI" is equal to the vol- 
ume percentage of air in the bindcrlair 
mix of  the dry paint film. "I-PI" be- 
conics equal to the volume percentage of 
binder, and: 

vol hinder. I I-PII = IIII hlndcr + vol air 

The volu~lie of  air i s  nccessary for cal- 
culating the effective PVC of the titanium 
dioxide in porous paint systc~iis, as will 
be shown later. 

The same terms related to porosity are 
necessary for calculating the average re- 
fractive index of the binderlair mix and 
the Fresncl reflectivity of  the pigmented 
system: 

average rel'racttve index = 
1 00 t 0.5 (I -PI) 

Ihr rutile. F = [ 11.22 + 0.5 PI) 1 

(4.22 - 0.5 PI) 1'2 
where F = Fresnel reflectiviry 

Since the Fresnel rcflectivity o f  rutile 
titanium dioxide in a nonporous system is 
equal to [ (2.72 - 1.50) 1 (2.72 + 1.50 
1^2, or 0.08358. the hiding efficiency of  
titanium dioxide in a porous system wi l l  
be increased by a ratio that wil l be called 
the "porosity factor": 

poroslly factor = F/O.OX358 = 11.96 F 

The relative hiding cfficiency of titan- 
ium pigmcnt in the presence of extenders is 
known to be related to both the particle si7.e 
and panicle size distribution of  the extend- 
er combination. Essentially all extenders. 
except the coarsest, have some effect upon 
the so-called  pacing of titanium pigment 
in a dry paint film. The term "spacing" 
has assumed an exaggerated importance to 
some in terms of uniformity of TiO? parti- 
cle separation, but the volume concentra- 
tion of  the total pigment establishes the 
average center-to-center spaclng of its 
T i 0 2  "corc." rather than volume concen- 
tration of  TiOZ. 

It is possible to experimentally derive a 
numerical rating reprcscnting the apparent 
volume percentage of a tcsted extender that 
is contributing to this spaclng. the so-called 
"Dilution Efficiency." This has been 
found to vary in the same rank order as 
mean particle diameter. from a high of E,, 
= 1.00. at or below a mean particle diame- 
ter o f  about 0.75 mm, down to E,, = 0.0 
for mcan particle diametcrc exceeding 10 
mm. Values are only approximate. 

There are existing diffcrcnces of opinion 
as to whether the overall cffect of extenders 
upon hiding power should he attributed to a 
detrimental "crowding effect" due to the 
larger particles present. while the finer par- 
ticles makc no contribution of any kind, or 
to a beneficial "spacing effect" from the 
finer particlcs. without any detrimental ef- 
fect produced by the larger oncs. Gelierally 
speaking, the crowding thcory seenis to be 
espoused hy the manufacturer\ of  titanium 
pignlents and the spacing thcory by the 
producers of fine particle size extenders. It 
all depends upon how similar experimental 
observations have becn interpreted, both 
lacking any hard scientific explanation. 

No differences of opinion exkt as to the 
fact that hiding power is  increascd when a 
coarse extender is replaced with a finer 
extender, or the Pact that PVC may be 
raised by replacing vehicle so l id  with tine 
panicle size entender without ci~using the 
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WHITE HIDING POWER 

efficiency of the titanium content to be 
reduced, while its efficiency will be re- 
duced by using a coarser extender for the 
purpose. These facts may be predicted 
mathematically, using the cffective PVC 
concept and E,{ values, irrespective of how 
they may be interpreted. 

Effective PVC 

The "effective PVC" is a term used to 
describe the effective volumetric concen- 
tration, or  dilution, of titanium pigment 
in a paint film, as distinct from that volu- 
metric concentration that may be calcu- 
lated by simply d iv~d ing  the volume of 
titanium dioxide prescnt by the volume of 
total solids, as sometimes has been done 
in research work. 

This differentiation is necessary for 
predicting the hiding efficiency of the r i -  
tanium pigment, since the cffective vol- 
ume of a dry film will be diminished by 
the degree to which its extender content 
departs from the particle-size distribution 
required of a perfect "spacer." and in- 
creased by the volume of entrained air 
present due to porosity. Thc former lnay 
he accounted for by consideration of the 
cxtender dilution efficiency (ECI) and the 
latter by use of the porosity index (PI)  
calculated from total pigmcnt volumetric 
oil absorption: 

eff PVC = vol TiO:/vol IT10: + cxtender x 
E,, + hinder! (1-PI)] 

where TiO: = titanium pigment, as used 

Basic Hiding Power Equation 

The original relationship bctwecn the 
hiding powcr of rutile titanium pigment 
and volumetric concentration in a dry 
paint film was derived semi-empirically 
from a large volume of data for single- 
pigment  alkyd sys tems ,  accumulated 
over a period of several years. In it\ origi- 
nal form, it could be written as: 

HP = 370 [ I  - 1.1054 x PVCA(I/3)1 
where HP = hiding power pcr Ih TiO?. as 

u\ed 

This equation reproduced the averaged 
experimental values over a range of 10 
PVC-45 PVC with an average deviation 
of only 0 . 8 7 8 ,  which is less than the 
average deviation to be expected between 
repeat determinations by the sanie opera- 
tor, using ASTM Mcthod D 280.5. for 
similar formula types (alkyd enamels or  
semi-gloss). 

Data for anatasc titanium pigmcnt in 
similar systems could he rcprotluccd with 
an equation differing fro111 this equation 
only in the valuc of the constant outside 
the brackets (370); for anatasc. this con- 
stant possessed the value of 298. The ra- 
tio of 3701298 was found to be the same 
as  the ratio of Fresnel reflectivity for the 

two pigments, from which it was deduced 
that an equation for either might be writ- 
ten: 

Since the Fresnel reflectivity "F" is as 
much a function of the refractive index of 
the medium in which the pigmcnt is dis- 
persed as  it is of the refractive index of 
the pigment, it was also deduced that this 
term might provide a way to incorporate 
the "porosity factor." 

All-Purpose 
Hiding Power Equation 

T o  be of practical value, the prediction 
of hiding power must do more than pro- 
vide an absolute hiding power value for 
one type of titanium pigment in a single 
pigment. nonporous alkyd system. It 
must be applicable to the calculation of 
hiding powcr per gallon of any type of 
paint. as  applied, water-based as well as  
solvent-based. 

Much of this added versatility was sup- 
plied by replacing the formula PVC term 
with the "effective PI'C" of the titanium 
pigment used. This replacement makes it 
possbile to  account for diffcrences in ex- 
tender dilution efficiency, and to add the 
volume of entrained air to the total dry- 
film volume. 

The additional effect of this entrained 
air on Fresnel reflectivity is obtained by 
simply multiplying by the previously de- 
scribed porosity factor. 

The  transition froni hiding power per 
pound o f T i 0 2  to hiding power per gallon 
of paint is simple, hut it provides an op- 
portunity to  introduce a necessary term 
for  the variable TiO? content of different 
grades of titanium pigment. It is only the 
TiO? content of a pigment that produces 
hiding power. although the high oil-ab- 
sorption produced by voluminous surface 
treatment will increase dry-film porosity. 

This also means that thc constant. 370. 
of the basic equation must he modified to 
account for the fact that the or ig~nal  data 
was hased upon pigment containing only 
95% TiOz.  No adjustment nceds be made 
to accommodate this fact when calculat- 
ing effective PVC, since the center-to- 
center spacing of a pigment is not related 
to its TiO? content. These tnodifications 
and additions result in the following form 
of the hiding power equation: 

HPlgal = TiO,/gal x F x 4660 I I - I 
X el l  PVC^( 1/3)1 

where TiO? = pigment as used x % 
contcnl 

Latex Systems 
The Fresnel reflectivity (F in the pre- 

vious equation) for a poroua latex paint 

film is higher than for a solvent-based 
system of otherwise similar composition 
because of lower "binding power" in the 
latex vehicle. The binding power index 
(BPI) becomes a factor in calculating the 
average refractive index for the binderiair 
mix in the dry paint film: 

average refractive index = 1.00 + 0.5 
( I  -PI) X BPI 

The determination of BPI for the latex 
vehicle to  be employed would detract 
from the time to be saved by eliminating 
the hiding power determination were it 
not for the fact that its actual value will 
make no difference in the relative hiding 
power of any two paints formulated with 
the same latex vehicle. Since this condi- 
tion would normally pertain in the refor- 
mulation process, and since the BPI is 
seldom found outsidc the range of 0.65- 
0.75,  an estimated value somewhere in 
this range is considered adequate for 
practical purposes. 

Experimental work has shown that BPI 
increases with decreasing latex particle 
size and with decreasing glass transition 
temperature. These data are usually avail- 
able. and can help in arriving at an esti- 
mate. 

Experimental Procedure 

Experimental proof of the accuracy of 
the basic hiding power equation has ap- 
peared in a number of publications, but 
this has not been true for the modified 
"all purpose" equation that has been the 
subject of this article. although it has 
been in practical usc for a number of 
years. T o  remedy this deficiency, a test 
series of flat latex paints was designed, 
prepared in a laboratory high-speed dis- 
perser, and evaluated for relative white 
hiding powcr by the "tinting strength'' 
method of ASTM's D 2745. 

Three different grades of titanium pig- 
ment, ranging in TiO? content from 80% 

Table I-Flat Latex Paint A-55 

Lb Gal 

Water. . . . . . . . . . . . . . . . . . .  ,453.5 54.4 
Ethylene glycol . . . . . . . . . . .  .Y.3 1.0 
Defoamer . . . . . . . . . . . . . . . . . . .  I .0 0.1 
Thickener. . . . . . . . . . . . . . . .  .5 .0 0.4 
KTPP . . . . . . . . . . . . . . . . . . .  0.4 - 
Wettine agent. . . . . . . . . . . . . .  .3 .4 0.4 
TiO? "A" (801) .  . . . . . . . . . .  175.0 5.7 
Calcined clay. . . . . . . . . . . . . .  , 7 5 0  3.4 
Calc~um carboni~te. . . . . . . . . .  165.7 7.3 
Dispersing agent . . . . . . . . . . . .  . 4  3 0.5 
Defmamer . . . . . . . . . . . . . . . . . . .  1 .0 0.1 
PVA latex (55%) .  . . . . . . . .  .?41 5 26.5 

1135.1 99.8 

? PVC - 55.0 Solid\ (v) - 30.0 
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to  93%. were used in the series, each at 
formula PVC's of 55%, 60%. and 65%. 
The titanium pigment loading was the 
same, by weight, in each formulation 
(175 Ib), the balance of the pigmentation 
being made up of two extendcrs of mar- 
kedly different particle size. One,  a fine 
particle size calcined clay, was kept con- 
stant at 75  Ib in each pigmentation, whilc 
the other, a natural dry-ground calcium 
carbonate with a mean particle diameter 
of 5.5 p m .  was varied to compensate for 
differences in the densities of the three 
titanium pigments and to replace vehicle 
solids when adjusting the formula PVC. 
Total solids were held constant. as werc 
the total volume and composition of the 
additives used. 

The formulation of Tilble 1. incorpo- 
rating Pigment "A" (80% TiO?) at a for- 
mula PVC of 55%, is reprcsentativc of 
the rest of the series. 

Dry-blends were madc of each of the 
nine pigmentations before preparing the 
test paints, and volumetric oil absorption 
determined for each by the spatula rub- 
out method (ASTM D 28 I ) .  

An 8 H oz aliquot of each tcst batch w a  
tinted with I g of dispcrscd lampblack 
(weighed to four placcs on an analytical 
balancc) hand-stirrcd until uniform. and set 
aside ovcrnight bcforc testing. Drawdowns 
werc thcn made on gray lacquered card- 
board panels, using a 0.006-in apcrturc. 
after re-stining. 

The drawdowns wcrc allowcd to dry 
overnight in a horizontal position. Rcllcc- 
tancc readings wcrc thcn madc in triplicate, 
using a Colormastcr rcllcctomctcr, and thc 
readings averaged ("R" in Ti~bli, 2)  to four 
decimal placcs. Kubclka-Munk "KIS" 
valucs wcrc next calculated. using thc k)l- 
lowing equation: 

KIS = I ( I  - R)'?II?R 
where K = absorption coefficlunr 

S = scattering cocflicicnt 
R = dry-lilm reHecrancc 

The valuc of K was assumcd constant for 
all samples (an assumption justificd in thc 
literaturc), permitting rclative whitc hiding 
power (HP,) to be calculatcd by sctting S 

equal to  100 for the samplc with the lowcst 
reflectance (C-55 in Td~Iij  2). which yield- 
ed a hypothetical valuc of 37.9 for K. 

Hiding powcr pcr gallon was calculatcd 
for all test formulations bascd upon compo- 
sition and the prcviously detcrmincd oil 
absorption values. Thesc wcre uscd to pro- 
duce a sccond serics of predicted HP, val- 
ues that could be directly compared with 
those obtained experimcntally. The pre- 
dictcd HPlgal for formula C-55 was as- 
signed an HP, value of 100 to providc a 
uniform basis for thc comparison. 

Predicted vs Experimental 
Results 

The expcrimcntal data and calculated 
results for the test scrics arc given in 
Tilble 2.  An assumcd valuc of 0.70 for 
the latcx vchiclc BPI was cmploycd in thc 
hiding powcr predictions. A\ previously 
notcd, any error in this assumcd valuc 
would not affect rclativc hiding powcr 
values--only thc reportcd absolutc val- 
ues. Based upon mean particlc dianletcr. 
dilution efliciency was assumcd to bc 
1.00 for the clay. and 0.15 for thc cal- 
cium carbonate. 

Using all of the data, thc avcragc per- 
cent deviation of thc prcdictcd HP,, valucs 
from the experimental is 1.64. with a 
standard deviation of 2.24 - which 
strongly suggests an experimental crror. 
sincc a value of 7.79 for formula A-65 is 
more than thrcc times the standard dcvi- 
ation. 

If this questionable valuc is thrown 
out, the avcragc percent deviation is 0.87 
(with a standard deviation of 0 .56) .  
which is the same as  for thc original al- 
kyd cnamel data, dcspitc thc added vari- 
able of porosity. 

It should be noted. howcvcr. that evcn 
a deviation of 7.79% is wcll within thc 
averagc variation accepted for a repcat 
determination by the samc opcrator using 
ASTM Method D 2805. This "rcferce 
method" is none too accuratc for porou\ 
flat wall paint formulations. 

Table 2 - Experimental Verification 

Experimental Predicted 
Formula R HP, HPIGal HP, X Deviation 

Limitations 
Although, in this instance, the accura- 

cy of prediction was extrcmcly good for 
relative white hiding powcr, there is no 
proof that thc absolutc hiding powcr val- 
ues are equally accurate. Thc prcdicted 
valucs are necessarily bascd on an as- 
sumption of reasonably good dispersion. 
whilc actual hiding power would rcflcct 
any deficiency in the manufacturing pro- 
cess, or in thc dispcrsability of selcctcd 
pigmcnts and extcnders. The predicted 
valucs also ignore any cffcct of absorp- 
tlon. 

In reformulation work, these factors 
arc generally constant. and do  not affcct 
rclativc values, but an occasional prob- 
Icm can arise from the uac of an ultra-fine 
particle sizc extendcr with poor dispcrs- 
ing characteristics as  a "spaccr." Whcn 
poorly dispcrscd, such an extcndcr will 
not dcvclop the dilution cflicicncy, nor 
thc oil absorption. upon which thc hiding 
powcr prediction has bccn bascd. Thc 
ovcrall cffect can reduce dry hiding pow- 
e r  well bclow thc prcdictcd levcl. 

Fortunately, such problems arc rare in 
practice sincc thcrc is no rcal advantagc 
to be gained from any particle size bclow 
about 0.75 p m .  and cost generally in- 
creases as particlc sizc is rcduccd. mak- 
ing thc choicc of an cxccssively linc ex- 
tcndcr rather impractical. 

Applications 
Thc ability to accurately calculate thc 

effcct of any proposcd formula changc 
upon hiding power confcrs the ability to  
accurately compare the cost, or  rclativc 
desirability. of matching hiding powcr by 
various different formula changes: 

(1)  Hiding powcr may bc matchcd at 
lowcr titanium contcnts by replacing ti- 
tanium pigment with spacing cxtcndcr. 
calculating the cffcct upon hiding powcr. 
returning hiding powcr to its original lev- 
el by increasing total solids, and calculat- 
ing resultant cost. By using decrcasing 
amounts of titanium pigmcnt. the compo- 
sition producing matching hiding powcr 
at minimum cost may bc idcntilicd. 

(2) The cost effectiveness of various 
cxtenders may be evaluated by substirut- 
ing the Ed of one for the othcr, adjusting 
to a hiding power match. and recalculat- 
ing total cost. 

(3) For porous paint systems, dry-lilm 
porosity may bc matchcd, as  wcll as  hid- 
ing power, by adjusting formula PVC to 
match thc original valuc of PI. using the 
value of OA, for the new pigmcnration. 

(4) Hiding power may bc matchcd at 
different dry film porosities, and relative 
costs compared. 
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(5) The desirability of replacing one 
grade of titanium pigment for another 
may be determined by comparing costs at 
matching hiding power. 

All of the above may be accomplished 
without the preparation and evaluation of 
laboratory tcst grinds. While many of the 
calculations are complex. tield testing 
has proved that all of the described inter- 
relationships are easily handled by com- 
puter.* 

' R c l t ~ r ~ ~ ~ ! ~ l , ~ l ~ n y  ~ ~ ~ l l n d r ~  t \  dbd#l.bhlc INIIU P~;wc~tTc~h 
Con,uill~lg. ~103 Hear-hwcu Drl\r.. JcL!II l,i.~nd. (i.~ l l i l l l  

Summary 

Much of the time-consuming prcpara- 
tion and evaluation of test batchcs in the 
paint laboratory, when modifling stan- 
dard products for greater cost efliciency. 
or  adapting to the changing cost andlor 
availability of raw materials. may be 
eliminated by basing such work upon pre- 
dicted hiding power. 

The technology has been developed to 
allow such predictions to bc made with a 
degrcc of accuracy that is superior to 
mo\t of the experimental tcst methods in 

everyday use by working paint formula- 
tors. 

The greatest value of this technology 
does not lie in the providing of absolute 
hiding power values, howcvcr, but in the 
conferred ability to  evaluate. andlor to  
match the performance of existing prod- 
ucts and raw materials without rrial-and- 
error experimentation. 

When the necessary equations have 
been embodied in a computer program, 
work that formerly required the services 
of an experienced formulator may be per- 
formed by a semi-skillcd technician. 
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BALTIMORE . . . . . . . . . . . . . SEPT. 
"Environmental Update" 

Joseph D. Giusto was re-elected Society 
Representative to the Federation Board of 
Directors 

The meeting's speaker was Hugh M. 
Smith, of Sun Chemical Corp. Dr. Smith's 
presentation was an "ENVIKONM~.N~AI .  UP- 
IIATI:. '' 

The speaker's talk centered on the work- 
place and the environment. He explained 
the new guidelines issued by OSHA for 
their inspectors and the detailed ways to 
check MSDS sheets. Dr. Smith stated that 
EPA would like to use a standardized 
MSDS sheet throughout the industry. 

Threshold limit values, permissible limit 
values, and recommended limit values 
were discussed by Dr. Smith. He said haz- 
ardous waste sites will be diminishing and 
the cost to each company would probably 
increase 10 times in the next decade. 

According to the speaker, an EPA list of 
39 materials that have to be pretreated be- 
fore disposal has been issued. New EPA 
proposals on municipal landfills would be 
regulated by imposing Federal Standards 
on nonha~ardous wastes. stated Dr. Smith. 

G A R Y  Moncitntr t~.  S C C ~ C I U ~ ~  

CHICAGO.. . . . . . . . . . . . . . . SEPT. 
"New Multi-Purpose Coalescent" 

John Wamelink. of Reichhold Chemi- 
cals. Inc., was elected Society Representa- 
tive to the Federation Board of Directors. 

The evening's first speaker was William 
D. Arendt, of Velsicol Chemical Corp. Mr. 
Arendt's topic was "lsol>r:c.vl. BENZOATI:. 
A NI:W MUI.TI-PI:KI~OSI; C~IAI.ISCFNT FOK 

LA.[ I:X PAIN-I.." 
The speaker said isodccyl benzoate re- 

cently was established as a viable. cost 
effective coalescing aid alternative to the 
existing general use alcohol-ester type co- 
alescent. The coalescent was evaluated as a 
coalescing aid in interior oat. semi-gloss. 
and high-gloss paints and in an exterior low 
sheen paint fomlulation versus a commer- 
cial coalescent control. The coalescent was 
tested for color and gloss retention, scruba- 
bility, porosity, minimum film forming 
temperatures of the coating. and stability. 

The second speaker war Wayne A. 
Kraus, of Hercules Incorporated. Mr. 
Kraus, a member of the Philadelphia Soci- 

ety, discussed "FOKMAI.III;IIYI)E FREE 
K I T ~ ~ I ~ N  CABINET F I N I S H ~ S . "  

Mr. Kraus compared the technology of 
alkydlurea-formaldehyde finishes, for  
many years the preferred finish used by 
kitchen cabinet manufacturers, with nitro- 
celluloselurethanc materials in kitchen 
cabinet applications. He said that alkyd1 
urea-formaldehyde acid cataly7.cd coatings 
or conversion varnishes, are under scrutiny 
by OSHA because of their formaldchyde 
content. The speaker stated that nitrocellu- 
loselurethane lacquers are formaldehyde 
free, tested to National Kitchen Cabinet 
Association standards, and adaptable to 
conveyor line schedules. Mr. Kraus con- 
cluded that the parameters for pot life, cure 
speeds. and oven resistance times and tem- 
peratures were shown to be acceptable for 
the urethanes in today's production envi- 
ronments. 

KAKI. E. S ( . I I ~ ~ I I ) I .  Secre/ur\. 

LOS ANGELES.. . . . . . . . . . SEPT. 
"Formation of Latex Films" 

A moment of silence was observed for 
Mark W. Kelly. of TCR Industries. Inc.. 
and Bill Mark, who died recently. 

The officers for 1988-1989 were in- 
stalled as follows: President-Melinda K. 
Rutledge, of Allo Colouring Co.: Vice 
President-Parker Pace, of Behr Process 
Corp.; Secretary-James D. Hall. of Sin- 
clair Paint Co.; and Treasurer-James F. 
Calkin. of E.T. Horn Co. 

ISODECYL BENZOATE - William D. 
Arendt, of Velsicol Chemical Co,, speaks  
at  the September meeting of the Chicago 
Society. Mr. Arendt's topic is "lsodecyl 
Benzoate, a New Multi-Purpose Coales- 

cent  for Latex Paint" 

Ms. Rutledge, the first female President 
of the Society, was presented the Presi- 
dent's Gavel by Robert Backlin, of Nuodex 
Hiils. 

Jan P. Van Zelm, of Byk Chemie 
U.S.A., continues as Society Representa- 
tive to the Federation Board of Dircctors. 

Environmental Committee Chairman 
Dave Muggee. of E.T. Horn Co.. reported 
that Congress has directed the EPA to take 
broader responsibilities on lead based paint 
testing and abatement standards. He also 
said that SCAQMD has decreased the al- 
lowable emissions of VOC from lacquers 

1988-89 CHICAGO SOCIETY OFFICERS (I-r): FSCT Executive Committee Member - 
Richard M. Hille; Treasurer - Theodore J. Fuhs; Ronald A. Lawrence; President - 
Evans Angelos; Membership Committee Chairman -William W. Fotis; Society Repre- 

sentative - John Wamelink; Vice President - Kevin P. Murray 
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' Constituent Society Meetings and Secretaries 
BALTIMORE (Third Thursday-Snyder's Willow Grove. Linthicum, MD). 

GARY MORGERLTH. McCormick Paint Works, 2355 Lewis Ave., Rockville, MD 
2085 1. 

BIRMINGHAM (First Thursday-Strathallen Hotel, Birmingham, England). 
D.A.A. WALLINGTON, Ferro Drynamels Ltd., Westgate, Aldridge, West Midlands, 
England WS9 8YH. 

CDlC (Second Monday-Sept., Dec.. Mar. in ~olumb"s; Oct., Jan., Apr. in 
Cincinnati; and Nov., Feb.. May in Dayton). W.E. "BUUDY" WHITLOCK, Ashland 
Chemical Co., P.O. Box 2219, Columbus, OH 43216. 

CHICAGO (First Monday). KARL E. SCHMIDT. Premier Paint Co., 2250 Arthur 
Ave.. Elk Grove Village. IL 60007. 

CLEVELAND (Third Tuesday-meeting sites vary). RICHARD J. RUCH, Kent 
State University, Dept. of Chemistry. Kent. OH 44242. 

DALLAS (Thursday following second Wednesday-The Harvey Hotel, Dallas. 
TX). RHONDA MILES, Union Carbide Corp., 2326 Lonnecker Dr.. Garland, TX 
7504 1. 

DETROIT (Second Tuesday-Ukrainian Cultural Center. Warren, MI). LIANA 
CALLAS ROBERTS, A.T. Callas Co., 1985 W. Big Beaver, Suite 308, Troy, MI 48043. 

GOLDEN GATE (Monday before third Wednesday-Alternate between 
Francesco's in Oakland, CA and Holiday Inn in S. San Francisco). JACK DUIS. Pacific 
Coast Chemical. 2424 Fourth St., Berkeley. CA 94710. 

HOUSTON (Second Wednesday-Look's Sir-Loin Inn, Houston, TX). 
MICHAEL G. FALCONE, International Paint (USA) Inc., 17419 Little Shoe Ln., Hum- 
ble, TX 77396. 

KANSAS CITY (Second Thursday-<ascone's Restaurant. Kansas City. MO). 
MARK ALGAIER, Hillyard Chemical, P.O. Box 909, St. Joseph, MO 64501. 

LOS ANGELES (Second WednesdaySteven's Steak House. Commerce, CA). 
JAMES D. HALL, Sinciair Paint Co., 6100 S. Garfield Ave., Los Angeles. CA 90040. 

LOUISVILLE (Third Wednesday-Executive West Motor Hotel, Louisville. 
KY). JAMES SIMPSON. Reliance Universal. Inc., Resins Div., 4730 Crittenden Dr.. 
P.O. Box 37510, Louisville. KY 40233. 

MEXICO (Fourth Thursday-meeting sites vary). GERARW DEL RIO SEC. 
G.B.W. De Mexico, S.A., Poniente 116 No. 576, Nueva Industrial Vallejo, 02610 
Mexico, D.F., Mexico. 

MONTREAL (First Wednesday-Bill Wongs Restaurant, Montreal). ROBERT 
BENOIT, NL Chemicals Canada Inc., 4 Place Ville-Marie, Ste. 500. Montreal. Que.. 
H3B 4M5 Canada. 

NEW ENGLAND (Third Thursday-Sheraton, Lexington, MA). ARTHUR 
LEMAN, Samuel Cabot Co., 100 Hale St., Nebt, MA 01950. 

NEW YORK (Second Tuesday-Landmark 11. East Rutherford, NJ). ROGER P. 
BLACKER. Whittaker, Clark & Daniels. Inc.. 1000 Coolidge St., So. Plainfield. NJ 
07080. 

NORTHWESTERN (Tuesday after first Monday-lax Cafe. Minneapolis, MN). 
TERRY STROM, Ti-Kromatic Paints, Inc.. 2492 Doswell Ave.. St. Paul. MN 55108. 
WINNIPEG SECTION (Third Tuesday-Marigold Restaurant. Winnipeg). EDWIN R. 
GASKELL, Guertin Bros. Coatings & Sealants Ltd.. 50 Panet Rd.. Winnipeg. MB, R2J 
OR9 Canada. 

PACIFIC NORTHWEST (PORTLAND SECTION-TU~S~~Y following second 
Wednesday; SEATTLE SECTION--the day after Portland; BRITISH COLUMBIA SECTION- 
the day after Seattle). JOHN BERGHUIS. NL Chemicals Canada Inc., 3450 Wellington 
Ave., Vancouver. B.C.. V5R 4Y4 Canada. 

PHILADELPHIA (Second Thursday-Williamson's GSB Bldg.. Bala Cynwyd, 
PA). CHRISTOPH~R H. HUHN, Laos & Dilworth. Inc.. 61 E. Green Ln., Bristol, PA 
19007. 

PIEDMONT (Third Wednesday-Ramada Inn Airport, Greensboro. NC). GARY 
L. WATERS. Sadolin Paint Products. Inc., P.O. Box 669. Walkertown. NC 27051. 

PITTSBURGH (Second Monday-Montemurro's Restaurant. Sharpsburg. PA). 
CAROL STORME. Valspar Corp.. 2000 Westhall St., Pittsburgh, PA 15233. 

ROCKY MOUNTAIN (Monday following first Wednesday-Holiday Inn 
Nonh, Denver. CO). BRUCE REHMANN. Komas Paint. 1201 Osage St., Denver, CO 
80204. 

ST. LOUIS (Third Tuesday-Salad Bowl. St. Louis. MO). TERRY GELHOT. 
Rockford Coatings Co.. 1825 Avenue H. St. Louis. MO 63125. 

SOUTHERN (GULF COAST SECTION-third Thursday; CENTRAL FLORIDA SEC- 
TI~N-third Thursday after first Monday; ATLANTA  SECTION-^^^^^ Thursday; M ~ M -  
PHIS S~CTlo~-bi-monthly on second Tuesday; and MIAMI SECTION-TU~S~~Y prior to 

. Central Florida Section). JAMES R. SALISBURY. Union Carbide Corp., 2043 Steel Dr.. 
Tucker, GA 30084. 

TORONTO (Second Monday--Cambridge Motor Hotel, Toronto). GERRY PAR- 
sows. DeSoto Coatings Ltd.. 895 Rangeview Rd.. Mississauga. Ont.. L5E 3E7 
Canada. 

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

and other coatings for wood furniture and 
cabinets. According to Mr. Muggee, their 
goal is the use of water-based coatings by 
1996. In 1989, 1992, 1994, and 1996 there 
will be graduated decreases in the amount 
of VOC allowed. 

In addition, Mr. Muggee stated that 
Governor Deukmejian has vetoed a bill to 
allow the public to vote on a measure to 
bring state, county, and municipal agenies 
and water districts under the authority of 
Proposition 65. 

The meeting's speaker was Dennis H.  
Guthrie, of The Dow Chemical Co. Mr. 
Guthrie spoke on "HL:MII>ITY A N D  TEM- 
I'EKA.I.UKE EFF~.C.I.S U I ~ O N  . I H ~  FOKMAI.ION 
O F  L A - ~ B X  FII .MS ' C O M P E N S A ~ ~ I )  R Y  

COALESCING Ao~N.I.s."' 
The speaker discussed humidity and 

temperature on film formation, the most 
significant factors in making a switch from 
solvent to water-borne systems in the VOC 
compliance effort. Mr. Guthrie stated that 
humidity and temperature have been inves- 
tigated from a theoretical computer model 
and with laboratory investigation. The data 
he presented demonstrated how the selec- 
tion of a proper coalescent package can 
help compensate for atmospheric condi- 
tions that can be encountered during the 
application of latex coatings. 

Mr. Guthrie presented inforlnation on 
the use of seven commercially available 
coalescents on two distinctly tlifferent la- 
texes. Two of the most important properties 
of a coalescent are: efficiency of the co- 
alescent in lowering the minimum film for- 
malion temperature of the specific latex 
used: and evaporation rate of the coalescent 
and the effects of this on film formation. 
and the hardness development speed. 

-. - 

Q .  Do anp of fhe c~ocrlesrr~~ts Jolt di\- 
cussed form uzeorro1w.v with wutrr:) / / 'so.  

CABINET FINISHES - Philadelphia Soci- 
ety member Wayne A. Kraus, of Hercules 
Incorporated, lectures o n  "formaldehyde 
Free Kitchen Cabinet Finishes" at  the  

Chicago Society September meeting 
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how does this effect their performance as 
humidih chuttjies? 

A. Yes. two of them do. EB and DB. 
Apparently, the azeotmpe formation and 
the effect of humidity on the evaporation of 
EB is not drastic. EB evaporates so quickly 
anyway, that the azeotropic effect is not 
large. However. with DB. that apparently 
is not the case. It is something that I have 
meant to reverify in the laboratory hut have 
been unable to do so. Initial investigations 
indicate that. indeed. DB can be a hit of a 
self-monitoring coalescent from the stand- 
point that if the humidity increases the 
azeotropic effect of DB will increase. More 
water will he absorbed and the evaporation 
rate ol. DB therefore will be decreased. It 
can have a self compensating effect. al- 
though not completely under a high humid- 
ity situation. 

JAMI:S D. HALL. Secret~m' 

PITTSBURGH.. .......... SEPT. 
"New Performance Solvents" 

David Darr, of Union Carbide Corp.. 
was the nieeting's speaker. Mr. Darr gave a 
slide presentation on "NEH. P~RFOK\IANCE 
SOLVI:NTS FOR HIGH SOI.II)S A N D  WAIER- 
BORNI.. CO,ZTIKCS." 

The speaker discussed the increasing use 
of water-borne coatings throughout the 
coatings industry. He stated that this in- 
crease has led to the demand for efficient 
coalescing solvents. Mr. Darr explained 
that the need could he met through the use 
of propylene oxide-based glycol ethers be- 
cause they exhibit excellent performance 
properlies. 

M. CAKOI.C SrOKMH. Se(.rel(ll? 

ST. LOUIS ............... SEPT. 
"Additives" 

Chicago Society member Patrick Gor- 
man. of Nuodex Hiils. presented the Presi- 
dent's gavel to Rohert L. Wagnon. of 
Mozel. Inc. 

Mr. Wagnon awarded Society Repre- 
sentative John Folkerls. of Futura Coat- 
ings. Inc.. with a 25-Year Pin. 

Al Zanardi. of C.L. Smith. is Chairman 
of a new committee in charge of develop- 
ing guidelines whereby scholarship monies 
will he distributed. 

Technicul Committee Chairman Michael 
R. Vandemark, of the University of Mis- 
souri-Rolla. will set up a program at Rolla 
for his students to work on a technical 
pro.ject. The students' work will be moni- 
tored by the Society. 

The technical speaker for the evening 
was Rudy Berndlmaier. of King Industrier. 

LOS ANGELES SOCIETY - 
Robert Backlin, of Nuodex- 
Hiils, p resen t s  Melinda K. 
Rutledge, of Allo Colouring 
Co., with t h e  President 's  

Gavel 

Mr. Bemdlmaier, a member of the New 
York Society. talked on " A I I ~ I I I V E S . "  

The speaker discussed the trend toward 
lower VOC coatings which makes it neces- 
sary to re-evaluate additives. He stated that 
in higher solids coatings. an additive must 
minimize application viscosities and elimi- 
nate surface defects without affecting re- 
coat, settling. color stability. and sagging. 

Mr. Berndlmaier said traditional addi- 
tives used in conventional coatings are less 

effective in high solids systems. Also, 
greater demands are being put on additive 
performances. 

According to the speaker. low VOC for- 
mulations must optimize the following 
properties: select~on of dispersants and 
flow agents along with ways to determine 
their optimum levels: viscosity reductions 
with prevention of sagging: and catalyst 
selection. 

TEKRY GEI.HOT. S ~ c r e f l l n  

Cast off corrosion with 
SAC1 high-solids. 

D o  you need maintenance coat inzs Like typical paint sy\ tem\.  these 
that perfonn well in highly-corrosive SACI-based coat ings are  easy  t o  pig- 
environments? ment  and they drv t o  hard films. 

Then  SACIB 8000  Series  concen- Because thkys;e high-solids, they 
trates should b e  a major  componen t  o f  offer  low VOC.  
your  coat ings system. Call o u r  Sonneborn Division at  

Based partly o n  modif ied sulfonate 212-605-3903. O r  write t o  us at 5 2 0  
chemistry. these high-solids products  Madison Ave.. New York. N Y  10022. 
have  a high affinity t o  metals, s o  they 
require minimal  surface preparation 
and  resist undercutting. Witco 
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BIRMINGHAM 

WARNL, PHILIP A.-Polyvinyl Chemie. Downs 
Barn Mkeynes. Bucks. 

C-D-I-C 

Actiee 

CULHANE. WILLIAM J.-MEAD. Chillicothe. 
OH. 

RAY, ROBERT D.-Lilly Industrial Coatings. 
Indianapolis. IN. 

FRESHWATER. MARK A.-Hoechst Celanese, 
Erlanger. KY. 

RIES. STFPHEN V.-ChemCentral Corp.. 
Columbus. OH. 

CHICAGO 

AHMON. NEVILL.~. T. -Color Corp. of America, 
Rockford. IL. 

ASHWORTH, NOLA - O'Brien Corp.. South 
Bend, IN. 

BLAZEVICH, JOHN P. - Ace Paint Div.. Ace 
Hardware. Matteson, IL. 

BOJARSKI. SUZLTTE M. - Finishes Unlimited. 
Sugar Grove. IL. 

BURTON, KEN - Finishes Unlimited. Sugar 
Grove. 

ENGELKING, MARCIA R. - Valspar Corp.. 
Kankakee. IL. 

GIESKE. PATRICK S. - Seymour of Sycamore 
Inc.. Sycamore. IL. 

HIGGINS. DANIEL G. - Accurate Coatings. 
South Holland, IL. 

HOFFMAN, EI.AINF F. - O'Brien Corp., South 
Bend. 

HURLEY, STEVEN M.  - S.C. Johnson & Son. 
Racine. WI. 

KAMDAR. ASHVIN S. - Valspar Corp., 
Kankakee. 

KURZHAI.. BRI:N - Valspar Carp.. Wheeling. 
IL. 

M~CREARY, BRYAN F. - A\hland Chemical 
Co.. Willow Springs. IL. 

MI I .~~ ,  JERRY - O'Brien Corp., South Bend. 
MURPHY. T~IER~.SE B. - DeSoto. Inc.. Des 

Plaines, IL. 
OI.SON. MARK - Finishes Unlimited. Sugar 

Gmve. 
PYCLIK. BRIAN R. - O'Brien Corp., South 

Bend. 
SAYRE. LARRY G. - O'Brien Corp.. South 

Bend. 
SCHWAKTZ. JOHN - Finkhes Unlimited, Sugar 

Grove. 
SINGI.ET~N. CIILOI. - DeSoto, Inc.. Des 

Plaines. 
TRAIST~R. ANIIRFW - O'Brien Carp., South 

Bend. 

WIMMER. RONALD M .  - Specialty Coatings SHERMAN, CHARI.ES J. - Sherwin-Williams 
Co.. Elk Grove Village. IL. Co., Cleveland. 

SNII)ER. TH~.RESA M.  - W.J. Ruscoe Co.. 
Associate 

A N ~ L A .  ARTHUR L. -Aqualon Co.. Arlington 
Heights. IL. 

BAUMAN. MIKE J. - Rohm and Haas Co.. 
Niles. IL. 

BOLRNER. THOMAS W. - Fitz Chem. Corp.. 
Chicago, IL. 

BR~UWERS, HANS J. - GMD Systems Sales, 
Inc.. Mt. Prospect. IL. 

CARRINOTON. FR~NCIS 1. -George C. Brandt. 
Inc.. Elmhurst. IL. 

ECKARIIT. JOIIN C. - Van Waters & Rogers, 
Inc.. Schaumburg. IL. 

ENGELKING. GLRALI) L .  - Valspar Corp., 
Kankakee, IL. 

Foy. JAMES A. - T.H. Hilson Co.. Lumbard, 
IL. 

HICKEY, MARY L U  - Hitox Corp.. Hinsdale. 
IL. 

HILL. DAVE A. - DOW Chemical Co.. Rolling 
Meadowa. IL. 

L ~ w n t ~ c r .  RONALD A. - PMC Specialties GR. 
Chicago. 

MILANO. ROBL-RT L .  - Fitz Chem. Corp.. 
Chicago. 

MULLER, MARC S .  -Paramount Design Group. 
Waterford, WI. 

PISAKSKI. RICHARD W. - Pico Chemical Corp., 
Tinley Park, IL. 

SAMPSON. DANIEL. M. - Magrabar Chemical. 
Morton Grnve. IL. 

SZAKLYNSKI. ROBI:RT P. - Seremet Co.. Inc.. 
Highland. IN. 

VON~SH, LAWRENCE R. JR. - Pico Chemical 
Cop., Tinley Park. 

WAITING. J A M ~ S  F. - G.R. O'Shea Co.. 
Westchester. IL. 

CLEVELAND 

ANI)RFWS, ANNI; M. - Sherw~n-Williams Co., 
Cleveland, OH. 

CASSII)Y. PIIILI.IP S. - Sherwin-Williams Co.. 
Cleveland. 

F ~ i ~ ) o n .  GRL~;ORY R. - Q-Panel Co. .  
Cleveland. 

FI:NSLI., FRED A. - Tremco Corp.. Shaker 
Heights. OH. 

KARP. EDMUNI) J. - Sherwin-Williams Co.. 
Hudson. OH. 

KEARNEY. SARAH L. - Sherwin-Williams Co.. 
Cleveland. 

KIRKPATRI~K. ROBI:RT J. - Gibson-Homans 
Co.. Twinsburg. OH. 

LLJARDL, KA~~HI.EI;N F. - Sherwin-Williams 
Co.. Cleveland. 

LEONE. MAKI~-EI.ANA - Sherwin-Williams 
Co.. Cleveland. 

Ml1.1 tn. JAMI.S A. - Adhesive Consultants 
Inc., Akron. OH. 

PROVDER. DIANA R. - Sherwin-William\ Co.. 
Olmsted Falls. OH. 

SABO. LYNN 0 .  - The Glidden Co.. 
Strongsville. OH. 

Akron. 
SW~ETAPPLL. GARY G. - Ricerca Inc.  

Analytical. Painesville. OH. 
VINA, CANI)IDO N. - Harrison Paint Corp.. 

Canton, OH. 
WILK, STACLY A. - Sherwin-Williams Co., 

Cleveland. 
ZIE~LOW, DEBRA D. - Sherwin Williams Co.. 

Cleveland. 

Asso[.iore 

G~RLACH, IRVING J. - ICI Resins US. North 
Olmsted. OH. 

GRUBHS, DONALD C. - Neville Chemical Co.. 
Strongsville, OH. 

JONES, JACK F. - SCM Chemicals. Brunswick. 
OH. 

PLACOKK. GARY E. - J.H. Hinz Co., Rocky 
River. OH. 

Retired 

DEANF, EUGENE M.  - Medina. OH. 
HIG(IINS. WILLIAM A. -Gates Mills. OH 
REEI). FRANCIS E. - Lyndhurst, OH. 

HOUSTON 

Active 

COSDEN. JOSHUA S .  Reliance Universal. Inc.. 
Houston. TX. 

SCHK~INER. GORUON R. - Seamaster Marine 
Co.. Channel View. TX 

Associure 

CWAN, TI:RRY F. - Raw Material Corp.. 
Houston. TX. 

LOS ANGELES 

Active 

AH~RN.  DON P. - Sierracin/Tran\tech. Sylmar. 
CA. 

BALBUS. RUIH Kt1~s1.y - Tck Concepts. 
Pomona. CA. 

B ~ u r l s m ,  WIL~R~I) D. - Dunn-Edwards 
Corp.. Los Angeles. CA. 

BEI.I.~WII:RE, SAMUEL J. - Sinclair Paint Co.. 
Los Angelea. 

CAI.I.~.~, Mlc;utl GONZA~.K% - PiIlt~ras Y 
Barnices Calette, San Ysidm. CA. 

DLNNLY. VI:RLIN - Mar-Lak Products Co.. 
Hawa~ian Gardens, CA 

DOTAN. PATRICK K. - Valspar Corp.. Azusa. 
CA. 

ECH~UARRIA. R O X A N N ~  - Dccratrend Corp.. 
Industry. CA. 

EL.I.IS. K ~ N  - Trail Chemical Corp.. El Monte. 
CA. 

GI:L. E ~ 1 z n s t . r ~  - Surface Protcct~on 
Industries. Inc.. Los Angelcs 

HAHN.  K ~ N N ~ T H  S. - Dynaran. Inc. .  
Huntington Beach. CA. 
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HISER~TE, SCOTT D. - McCloskey Corp.. 
Commerce, CA. 

JARA, NORMA D. - TW Graphics Group. 
Commerce. 

JAVILN. N ~ L L I ~  V. - Chemical Technology 
Labs. Inc., Long Beach. CA. 

KASHM~R. CEORG~ M.  - Consultant. Los 
Angeles. 

LIM, WILLIAM T. - Day-Glo Color Corp., 
Curahy, CA. 

Lu, HSAY-PING - Advanced Coatings. Temple 
City, CA. 

MARUYAMA. R o n ~ ~ r  T. - Burke Chemicals. 
Long Beach. 

MEYERS. FRANCIS H. - Universal Palnt Corp.. 
Lapuente. CA. 

MIRA, LINDY S. - Davis Colors. Los Angeles. 
MYERS. JEFF J. - Cal-Co Products Inc . Rancho 

Cucamonga. CA. 
NAKAYAN, SLTHII A. - Sinclair Paints. 1.0s 

Angeles. 
NGO, TUAN Q. - Devoe Marine Coatings. 

Riverside. CA. 
OSEN. LAMB~RT 0. -Trans Western Chemicals 

Inc.. City of Commerce. CA. 
PFTLRS. FRANK A.C. - Dunn-Edwards Corp.. 

Los Angeles. 
QU~JA.  CORAZON B. - Reliance Universal. 

Inc., Brea. CA. 
ROI)KIGL~~Z, DIONISIA - Avecor, Inc.. San 

Fernando. CA. 
ROWI.ANU, JAMES D. - Whittaker Corp.. 

Colton. CA. 
SART~.  EDLIARDO L. - Koppers Company. 

Commerce. 
SPI~RIN~. EDWARD J. - Mar-Lak Products Co.. 

Hawaiian Gardens. 
TOHA. AULIL K. - Pervo Paint Co.. Lo, 

Angeles. 
TRAN, THAN G. - Burke Chemicals. Long 

Beach. 
TZENC. CHALI - Pervo Paint Co.. Los Angeles. 
V~LASQIILZ, ANTONIO A .  - Advanced 

Coatings. Temple City. 
WINTERS. HARRY - Gmber Systems, Valcncla. 

CA. 

A \ ax.itlrr 

BASSMAN, J E F ~  - Samson Chemical Co.. 
Gardena. CA. 

EI)WARUS, RICK - Sherwin-Williams Co.. City 
of Commerce. CA. 

JACKSON. LAURLN L. - Jackson & As~ociates. 
San Clemente, CA. 

K~WACH.  RICHARD A. - Davib Colors. LOS 
Angelcs, CA 

MARFISI, LARRY E - Samson Chemcial Co.. 
Gardena. 

MAR~ORINA. NCNZIO - Samson Chcn~ical Co.. 
Gardcna. 

M~Mt1 . l . t~ .  JAMLS R. - Akzo Coatings 
America. Inc.. Tonence. CA. 

Mt1:ro~. DO{K;LAS M. - Myer\ Engineering 
Inc.. Bell. CA. 

MURNIK. JON R. - PPGiMazer Chemical,. 
Mission Viejo. CA. 

N ~ F F ,  JANL - Sanncor lndustrie?. Alameda. 
CA. 

OLQUIN, JAMI:? H - Sherwin-Willlam\ Co.. 
Clty of Commerce. 

ROBLRT?. AR(.~III: - BASF Corp.. El Monte. 
CA. 

SAKAMOTO, BARRY T. - Surface Protect~on 
Industries. Inc.. Lo\ Angeles. 

SM~I.H, DONAI.~) A. - Samson Chem~cal Co.. 
Gardena. 

SMITH, MICHAEL R. - Samson Chemical Co., Associare 

Gardena. APPLEGATE, BOB - Midwest Color Tech, 
STULL, JUSTIN - Pacific Coast Chemicals, Los Columbus, OH, 

Angeles. 
VENIA, CARYN - Tavco Chemicals Inc.. 

Laguna Hills, CA. 
WOLSKY. HARVEY - Permuthane Coatings. 

Huntington Beach. CA. 

EducarorISrrrdrnt 

PACHON. CARRIE - Commerce Public Library, 
Commerce. CA. 

LOUISVILLE 

Aclhr 

ELMORE. JIM D. - Interez, Jeffersontown. KY. 
HANKS, ROBEK.~ D. JR. - Reliance Universal. 

Inc.. Louisville. KY. 
HOUSE, ANI)Y R. - Devoe Coatings. 

Louisville. 
JACOBS, AL - Olympic Home Care Products 

Co.. Louisville. 
LCKKHART. CHRIS A.  - Devoe Coatings Co.. 

Louisville. 
MATTINGLY, WAYNF T. - United Catalysts 

Inc., Louisville. 
MCCRACKEN, ERIC - Reliance Universal. Inc.. 

Louisv~lle. 
MOILANEN. MIK~ R. - Unlted Catalysts. Inc.. 

Louisville. 

CHARLAND. AL . American cyanamid, 
Louisville, KY. 

CLANTON, WAYNE A. -Spartan Color Corp., 
Warren, AK. 

DRANCIK, WLNDY A. - Shell Chemical, Oak 
Brnok, IL. 

FRI:SIIWATER. MARK A. - Hoechst Celanese, 
Erlanger. KY. 

GKIFFI~IIS, GEORGE S. - Union Carbide Corp., 
Louisville. 

HAYS, MICHAEL B. - Reichhold Chemicals, 
Westewille, OH. 

MACH~K,  ALAN L. - DOW Corning Corp., 
Cincinnati, OH. 

PUNTNLY. S r t v t ~  J. - ICI Resins U.S.. 
Schaumburg, IL. 

NEW YORK 

CHAPLIN. GRC(;(; E.-G.E. Chaplin Inc.. 
Flemington, NJ. 

HICKLY, JACK-International Paint Co., Inc., 
Union. NJ. 

PANILA, D ~ N N A L Y N N - B ~ ~ J ~ ~ ~ ~  Moore & Co., 
Newark. NJ. 

Say "Nuts!" to corrosion 
with SAC1 emulsions. 

Do you need maximum corrosion 
protection where solvent\ or emisstons 
are undesirable? 

Then SACl@ waterborne concen- 
trates - the most effective water- 
based anti-corrosion products available 
-should be a major component of 
your coatings system. 

They're ideal for applications rang- 
ing from temporary protection of 
metal stocks, such as nuts and bolts, to 

permanent protection for rieorous 
automotive applications. 

SAC1 emulsions can be formulated 
to yield oily. waxy, or hard, tack-free 
films. 

Call our Sonneborn Division at 
212-605-3903. Or write us at 520 
Madison Ave., New York, NY 10022. 
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The idea is to extend your supply You can depend on unequaled uni- 
and reduce your titanium dioxide formity and purity. ZEOLEX 80 is a syn- 
costs. ZEOLEXa 80, a prime pigment thetic pigment and is manufactured 
extender from Huber, has proven itself under state-of-the-art computer control, 
to the coatings industry. Paint formula- which ensures conformity to exacting 
tors have used ZEOLEX 80 to replace in specifications. 
excess of 20% of the TiOz in a &en paint 
formulation without sacrifice of hide, tint 
strength, or other performance proper- 
ties. Another advantage: The need for 
more than one grade of Ti02 may be 
eliminated. ZEOLEX 80 works with either 
flat or enamel grades. 

In addition, ZEOLEX 80: 
Lowers gloss and sheen 
Increases brightness 
Improves shelf stability 

ZEOLEX 80 finds wide application as a 
prime pigment extender in coatings, ink, 
plastics, and related industries. It is 
used in trade sales and industrial paints, 
both water and oil-based systems. For 
details on how ZEOLEX 80 can work for 
you, contact J.M. Huber Corporation, 
Chemicals Division, P.O. Box 310, 
Havre de Grace, Maryland 21078; 
(301) 939-3500. 

 educes blocking . 
Enhances color acceptance 

Chemicals Division 
Together, we'll make solutions possible. 

SARE, EDWARI) J.-Georgia Kaolin Research. 
Springfield, NI. 

A.s.sociure 

~ A R .  AI.ISIIN M.-Sylvdchem Corp., Panama 
City. FL. 

BURNS. IOS'PH E-Sun Chemical Corp., 
Carlstadt, NJ. 

DI..N.~, BI:NJAMIN J.-Troy Cheniical Corp.. 
Newark. NJ 

DKLII-I.NI:H. ANN M.-Anguh Chemical Co . 
Jersey City, NJ. 

JONI S. ROU~.RT L.--ChmiCcntral Corp.. Cedar 
Knolls. NJ. 

RIP:\. I R ~ N F  A.-Angu\ Chemical Co . .  
Bridgewater, NJ 

ROSSOMANIIO. Rou~.ur-Pan Chemical Corp.. 
Hawthorne. NJ. 

Row1.l-.s, S.1.t.v~ M.-NL Chemicals. Newark. 
S Y L V I : ~ ~ : ~ .  C A R M ~ N  D.-US Bronze Powder\. 

Flemington. NJ 

NORTHWESTERN 

Clt:r. MAK!;AKI.I A,-Rohm and Haas Co.. 
Niles. IL. 

PHILADELPHIA 

HAKKIS. CAROL-Thoro Systcm Productc Inc.. 
Bri\tol. PA. 

St H.\(.II. I ) , \vI~L J.-S~lhcrline Mfg. Co.. 
Lan9lord. PA. 

ST. LOUIS 

Asw~ci~ltc 

C*LLI\*LI.L.. D!II.(;-I.T. Bauman Co.. St .  
Louis. MO. 

DCCHAKI)I .  JOIIV 1.-Mo7el Inc.. St. Louis. 
Nonrou. GARY A,-1.1'. Baunian Co.. St. 

Loui.;. 
S A O U K ~ O N ,  1. D ~ v l ~ ~ ( ; e o r g i a  Kaolin Co.. 

Inc.. Union. NJ 
SCHI I I?. KI 11.11 J.-Mobay Corp.. St. Louis. 

TORONTO 

Acrii.!, 

HAI.I:Y. FRANK M.  - C-I-L Paint.;. Inc.. 
Ton)nto. Ont. 

S I I A W .  CI IARLIF  - C-ILL Paints. Inc..  
Newli~arket. Ont. 

A . s . \ ~ I ~ . ~ ~ I ~ o  

GI;OK<,~:. C H R I \ . I O I ' I I I R  I .  - C ~ l u m b i a n  
Cheniicals Canada 1.1d . Hamilton. Ont. 

Coss~.. JIM -The Source Canadian Dist. Inc.. 
Brampton. Ont. 

SMITH. LAWKI-NCI: R. - Columbian Chemicals 
Canada Ltd.. Harnilt(1n. 
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Future Society Meetings 

Birmingham 
(Jan. 12)-"RIICBNT ADVANCIS IN MET- 

AI. CAN INTERIOR COATINCIS"-R.H. 
Good. Holden Surface Coatings. 

(FCb. 2)--L'P0~1)1)~ ~OA.~IN(~S: POLY- 
URETIIANI~OR Po~.~~:s~rli~?"-Dr. Krcuder. 
Baycr A.G. 

(Mar. 2)-"C~II. COATIN(;"-G.C. 
Simmons. Becker Paints U.K. Ltd. 

(Apr. 6)-"ZINC PHOSPIIATI~ ( A N  
ANTICORROSIVE P ~ ( ~ M E N T ) " - K c ~ ~ ~  
Chater, I.S.C. Alloys Ltd. 

(May 4)-60th ANNIIAI.GENI:RAI. MI:I:T- 
ING. 

Dallas 
(Jan. 1 ~) - "HIT~x-PAs~~,  PRI:SI-N r. 

ANI) Fu~u~~i"-Jack Dittman. Hitox Corp. 
(Mar. ~ -~~) -SOUTI IW~:~T~RN PAINT 

CONVENTION. Dallas. TX. 
(Apr. 13)-"New DI:VI:I.OPMENTS IN 

VINYL RESINS"-TO~ Ginsburg. Union 
Carbide Corp. 

Golden Gate 
(Jan. ~~)-"MoI)II;II:I) SIB Li\.n:xt:s TO 

THI: RI:SCIIE H)R MI:I:.~ING VOC LIMITA- 
TIONS AND STILI. PKODUCI. Q(~AI.ITY 
Co~~l~c;s"-John A. Gordon and Violet 
Stevens. Dow Chemical. Franccsco's Rcs- 
taurant. 

(Feb. 17)-JOINIMI:II.I-ING wrrli GOI.I)I:N 
GATE PCA. Holiday Inn. 

(Mar.  ~)-"HI(;II SOI.II)S AND 

SOI.VEN.I~.I-ss SII.ICONII RESIN BASED 
PAINTS I:OR VARIOUS COATING AI,IJI.ICA- 
TIONS"-B~~~ Saad. Gcncral Electric Sili- 
cones. Franccsco's Restaurant. 

(Apr. ~~)-"RHEOLO(;ICA~. MI;ASIIKI:- 
MI:NTS AS A GUIDE TO A~)r)rrlve Pl i~1.o~- 
M A N C F . " - M ~ ~ V I ~  Schnall and Jamcs 
Jodrey. Troy Chemical. Holiday Inn. 

(May I~)-"CAKRON BI.A(.KS-PI(;- 
MI~NTS FOR COATINGS. PKOI)I'C..I.ION, PROI>- 
EwrI i is .A~,~~.~c. i \ . r~o~,  DISPI-KSI~N"-M~~~~ 
Nargiello. Degussa Corp.. Franccsco's 
Restaurant. 

(June ~ ~ ) - M A N U ~ ~ A C T U R I N ~ ~  c0~~1.1-- 
T E ~  PROORAM. Holiday Inn. 

Houston 
(Dcc. 14tSpcakcr to be announced. 
(Jan. I I )-"HITOX-PAST. PKI:SENT. 

AND FUTLIRB"-J~C~ Dittmar. Hitox Corp. 
(Mar. ~-IO)-S~U.TIIWESTEKN PAINT 

CONVENTIOY. Dallas. TX 

(Apr. 12)-"NEW DEVELOPMINTS IN 

VINYI. RI:sINS"-TO~~ Ginsberg. Union 
Carbide Corp. 

(May 10)-Speaker to bc announccd. 

Kansas City 
(Jan. ~~)-MANU~'ACT~~KING NI(;II.I.. 

"INERTINC IN COATINGS PLANTS: ECONOM- 
ICS ANI) Si\l:l:.rv"-Gary Halpern. Ncu- 
tronics. Inc. 

(Feb. 9)-"UPDATE ON HARDB~ARI) 
SII>ING-TECIINICAL COMMITTE~~ Rli- 
SEARCH"-Stcvc Bussjacgcr. Davis Paint 
Co. 

(Mar. 9)-HALI.MARK CARI) TOIIK. 
Lcavcnworth. KS. 

(May I I)-El,vc.n.rlo~ N1c;ll.r. 

Los Angeles 
(Jan. I~~'MoI)II.II:I) SIB LA.I-I:XI:S TO 

THE RI:SCLIE FOR MI!I:.I.INCI VOC LIMITA- 

TIONS AND STILL PROIIIICE QUALITY 
COATINGS"-JO~~ A. Gordon and Violet 
Stevens, Dow Chemical. 

(Mar ,  1)-"HIGH Sor.11)~ A N D  

S~I.VENTLESS SII.ICONE RI:SIN BASEI) 
PAINTS FOR VARIOUS COATING APPLICA- 
TlONs"-Bill Saad. General Electric Sili- 
cones. 

(Apr. ~~)-"RIII:~I.OGICAI. MEASURE- 
MENTS AS A Gun),; TO ADDITIVI PI<RFOR- 
MANCl:"-Mar~ifl Schnall and James Jo- 
drey, Troy Chemical Corp. 

(May 10)-"CAKHON BLACKS-PIG- 
MENTS FOR C~ATINC~S. PROI~UC-~I~N, PROP- 
ERTIES. APPLICATION. Dlsl~li~slo~"-Maria 
Nargicllo. Degussa Corp. 

New England 
(Jan. I'I)-JOlNT MI:I:.I.ING W~I.+I Niiw 

ENGLAND PCA. "THE EC.ONOMY-SC.~R- 
ING THE FOUKI.H QUAKTI;K OF I988 ANI) 

Fo~ErArn or 1989"-Staff Economist. 
Du Pont Co. 

1 Slam the door on corrosion I 
with SACI hot-melts. 

D o  you need excellent corrosion 
inhibitors i n  hot-melt form? 

Then SACIB should be a major 
component o f  your coatings system. 

Coating systems based on SACI 
have been proven effective i n  tough 
automotive applications such as doors 
and underbodies. 

Their hot-melt form makes them 
easy to apply. 

A variety of  grades allows versatility 
in your formulation. 

Solvent-free SAC1 concentrates are 
easy to work with and are non-toxic. 

Call our Sonneborn Division at 
212-605-3903. Or write us at 520 
Madison Ave., New York, N Y  10022. 
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(Feb. ~ ~ ~ C R O W D ~ N G  AND SPACINC~ 
TITANIUM DIOXIDE THEORY AND EXAM- 
PLE"-Rebecca W. Craft, Du Pont Co. 

(Mar. ~ ~ ~ ' C ~ M P U T E R  CONTROI.I.I:I) 
PRODUCTION PLANT FOR II)USTRIAI. 
PAINTS"-Pius Eigenmann. Buhler-Miag. 
Inc. 

New York 
(Jan. lO ) - "No~-Mr i . r~~ .~ t r  FIJNC~I- 

CIDE"-tknnis Dalton, Cosan Chemical 
Corp. 

(Feb. 9)-SI-:MINAK ANI) JOINT MI~I~.~IN(; 

WITH METROPOLITAN NEW YORK PCA. 
"'89 Legislative Update." 

(Mar. ~ 4 ) - L ' S ~ ~ ~ l ~ ~ ~ ~ ~ ~  QUALITY 
C o ~ ~ ~ o ~ " - H e i n z  Newmann, Rohm and 
Haas Co. 

(Apr. 11)-"Nov~r~ NEW USI~S FOR 

~ S ~ P A R A F F I N S " - M ~ ~ ~  Danti. Exxon 
Chemical Co. 

(May 9)-PAST PRESIDENTS' ANT) PAVAC 
AWARIIS NIGI~T. 

Northwestern 
(Fcb. 7)-"NEW PKO~IICTS FOR 

DEI:OAMING ANI)):OK ADIIITIVI:~ FOR TRAI)I: 

, STRODEX PK-90 STRODEX MOK-70 

I 
STRODEX PK-95G STRODEX PSK-28 
STRODEX PK-80A STRODEX MRK-98 
STRODEX SEKdO STRODEX P-100 

DEXTROL OC-50 

Dexter surfactants are being successfully and widely used for 
the many and exceptional benefits they provide, among them 

improved gloss *enhanced color acceptance *increased 
package stability *rustjnhibition *reduced blocking *and 
other valuable advantages offered by their strong wetting and 
dispersing properties. 

Write or call for complete details and samples: 

d exte r Chemical Corporation 
845 Edgewater Rd., Bronx, N.Y. 10474, (212) 542-7700 Telex 127061 

SALES AND INDUSTRIAL PAINTS"--C~UC~ 
D'Amico. Ultra Additives. 

Pacific Northwest- 
Portland, Seattle, & Vancouver 

Sections 
(Jan. 17-19)-"Mor)11:11:1, SIB LATIXIS 

TOTHE RESCUE FOR MI:I:TINF VOC L I M ~ ~ A -  
TIONS ANI) STILI. PR~I)LICIL QUALITY COAT- 
INGS"--John A. Gordon and Violet Ste- 
vens, Dow Chemical. 

(Mar .  ~-~) - "HIc ; I I  SOLII>S AND 

SOLVENTI.BSS SII.I(.ONH RESIN BASRI) 
PAINTS I:OR VARIOUS COATING AI,I,I.ICA- 
TIONS"-B~~~ Saad. Gcncral Electric Sili- 
cones. 

(Apr. 1 ~-~~)-"RIIEoLoGI(~AI. MEA- 
SuREMIIN.rS AS A GUII>I~ TO ADI)I.~IVI: PER- 
FORMAN(.E*~-M~~V~~ Schnall and James 
Jodrey. Troy Chemical Corp. 

(May I ~ - ~ ~ ) - " C A R B O N  BI.ACKS-PIG- 
MENTS FUR COATINC;~. PROI>IJ(..~~ON, PROP- 
ERTIES.APPLICATI~N,DISPERSI~N"-Maria 
Nargiello. Dcgussa Corp., Portland Motor 
Inn. 

Philadelphia 
(Dec. R)-"Is~cYANA.~I:-FRI<I~ AI:~I:R- 

NA.rIVES TOTWO-PACKAOI~ URI:TIIANI:S"- 
Eric Percy. Cray Valley Products. Inc. 

(Jan.  JOINT MI~I:.I.IN(; WITII PIIII.A- 
IIELPHIA PCA. 

(Feb. ~)-"CORKI:~.AT~ON 01' QUV 
TESTIN(; .TO EXTERIOR DCIRAHII.ITY"- 
Douglas Grossman, Q-Pancl Co. 

(Mar. 9)-"NEW AI~I~K~ACIII~STO EVAI: 
UATIN~; PERFORMANC.I: 01. INI)IIS.IKIAI. 
MAINTI:NANCC COKI.IN(;S"-Bernard Ap- 
pleman. Steel Structures Painting Council, 
Pittsburgh, PA. 

(Apr. 29)-AWARIIS NIGIIT. 
(May I I)-"ASTM METH~I )~  I.OR VOC 

D ~ r l i u ~ l ~ ~ ~ l o ~ " - H i r o s h i  Fujimoto. In- 
mont Corp. 

Technical Committee M(v,ti i~gs 

Philadelphia Society Technical Commit- 
tee Meetings arc held on the first Thursday 
of each month at the Schwarzwald Inn. 
Second St. & Olney Ave.. Philadelphia. 

(Jan. 5)-"NOVEL E ~ X Y  RESINS ):OR 

COATINGS"-E.G. Bozzi. CIBA-GEIGY 
Corp. 

(Feb. ~~ 'COMPARATIVI :  ANALYSIS 01. 
SALT FOG ANI) EXTERIOR EXWS~JRE RI:- 
SULTS"-P. Vclis, N L  Chemicals. 

(Mar. 2)-"HYDK~PIIOHIC SILICA FOR- 
MULATIONS AS ANTI~OAMS IN COA.~ING 
SYSTEMS"-R.E. Patteraon. The PQ Co. 

(Apr. ~)-"MULTI-MI'~ALLIC. COMI*I.ILX- 
ES AS 0x11)~-LIVE CATAI.YSTS IN COAT- 
INGS"-D. Mahoney. Hbls America Inc. 

(May)-Technical Seminar. 
(June 8)-Diffusion Project. First 

Phase. Wrap-up Mccting. 
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Furane Products. a CIBA-GEIGY Co.. 
has announced thc appointment o f  Dennis 
P. Farragher to thc position o f  Manufac- 
turing Manager. In this newly-crcatcd posi- 
tion. Mr. Farraghcr wi l l  oversee all thc 
manufacturing. engineering. ant1 plant sitc 
functions at the company's Los Angelcs. 
CA. location. 

John W. Mooney has bccn appointcd 
Markcting ManagcrlChcmicals for Nation- 
a l  Starch and Chcmica l  Corp..  
Bridgewatcr. NJ. Mr. Mooncy joincd 
National in 1974 and most rcccntly scrvcd 
as Market Dcvelopmcnt ManagerISpccialty 
Polymers. 

Thc Specialty Chcmical Division o f  Etna 
Products. Chagrin Falls, OH. has appoint- 
ed E d  Sabo as Product Managcr. His expc- 
ricnce includes thrce and onc-half ycars as 
a Chemist at Gliddcn's Rescarch Ccntcr in 
Strongsville. OH, thrce ycars as the Tech- 
nical Director o f  Star Bronze Co.. and he 
was rcccntly employed as a Technical 
Salcs Rcprescntativc for Dar-Tech. Inc. 
Mr .  Sabo is a mcmber o f  thc Cleveland 
Socicty. 

J.M. Hubcr Chc~nicals Division. Havrc 
dc Gracc. MD,  has named John E. Lup-  
pino Division Purchasing Manager. Mr. 
Luppino was most rcccntly cmployed by 
Wcstvaco Corp. 

Max  Buten has bccn appointcd Vicc 
President o f  Finance and Treasurer o f  
Buten-thc Paint and Paper People. Mr. 
Buten. a Past-President of the National 
Decorating Products Association, has been 
with the lirm for 36 years. 

The Industrial Products Division o f  
Colorcon, Inc.. Wcst Point. PA, has pro- 
motcd Edward J. Furmanek, Jr., to thc 
position o f  Sales Managcr. Hc wi l l  manage 
and coordinate the sales activitics o f  thc 
company's nontoxic printing inks. 

In addition. James A. Lucchesi has 
joincd the staff o f  Colorcon as a Tcchnical 
Salcs Rcpresentativc. In this new position. 
Mr. Lucchcsi wi l l  havc sales responsibility 
in the midwest region o f  thc Unitcd States 
for ink and ink rclatcd products distributed 
to the printing, packaging. and convening 
industries. 

D.P. Farragher J.W. Mooney 

Wil l iam E. Rudlof has been elected a 
Vice Prcsident ol' Troy Chemical Corp.. 
Newark. NJ, by its Board of Dircctora. He 
wi l l  t i l l  the new position o f  Vicc Prcsident 
of Operations. Mr. Rudlof wi l l  hc rcspon- 
sible Ibr thc overall opcrations o f  thc man- 
ufacturing plant. productions enginccring. 
product distribution. and environmental 
affairs. 

Also. Rainer Gruening has joincd Troy 
as Senior Chemist in Research and Devel- 
opment. Dr. Gruening comes to Troy from 
Desowag-Bayer Hol2schutz GmbH, in 
Krefeld. Wcst Germany. whcrc hc was 
involved in R&D in thc arca o f  wood pre- 
servation for the past nine ycars. 

Jerry D. Handegan has hccn appointcd 
Gcncral Managcr o f  the Rock Hill. SC. 
plant o f  Monscy Products Co.. Kimberton. 
PA. Mr. Handcgan will havc ovcrall man- 
agcmcnt rcsponsibilitics for plant opcr- 
ations and salcs o f  the company's cmul- 
sions, coatings, and sealant products. 

Steve Satinsky has been promoted to 
Regional Manager of the Mid-Atlantic re- 
gion for Liquid Carbonic IndustriallMedi- 
cal Corp.. Chicago. IL. Mr .  Satinsky 
brings 2.5 years o f  cxpcrience in thc indus- 
trial gases industry to this position. 

Nalco Chemical Co., Naperville, IL, has 
named Steve C. Argabright, Markcting 
Manager in the Util ity Chcrnicals Group. 
Having joined thc company in 1973 as a 
District Rcprcsentativc in the Water Treat- 
ment Chemicals Group, Mr .  Argabrighl 
has held several positions since then. 

R. Gruening J.S. Ostrowski 

Dexter Packaging Products Division, 
Coatings & Encapsulants Group, The Dex- 
ter Corp.. Waukegan, IL. has announced 
thc following appointments: Harold T. 
Crutcher-President: John S. Ostrow- 
ski-Vice PrcsidentlRescarch and Devel- 
opment; M. Scott Zolna-Vice President1 
Finance; Frank Roecasalva and Michael 
G. Miller-Tcchnical Sales Specialists1 
End Sealant Product Group: D.W. Long- 
Vicc PresidcntlOperations; and George 
Leotsako+Tcchnical ManagerIFoodCon- 
taincr Coatings. Mr. Ostrowski is a mcm- 
bcr of the Chicago Society. 

In addition. Dexter Specialty Coatings 
Division has n;~mcd the following: Rich- 
ard  Krause-Vicc Prcsident and General 
Manager; Philip Jacoby-Quality Man- 
ager; and Ar thur  Wells-Regional Labo- 
ratory Supervisor. Mr. Wells is a mcmber 
o f  the Chicago Socicty. 

The Coatings & Additivcs Group o f  Hcr- 
cules Incorporated, Wilmington. DE. has 
added thc following thrcc people to its 
sales staff as Tcchnical Rcprescnt;~tivcs: 
Bradford A. Lee, Lisa A. Caruccio, and 
Paul Lozanoski. 

Max  Turnipseed, Ethyl Corp. '~ Man- 
ager of International Trade Affairs, has 
bccn temporarily assigned to the staff of 
the Chemical Manufacturers Association. 
Washington. D.C.. as Spccial Advisor for 
thc current round o f  negotiations on thc 
General Agrccmcnt on Tariffs and Trade. 
He wi l l  scrve in this position for about 18 
months. Mr. Turnipsccd wi l l  help dcvclop, 
coordinatc, and advocatc industry tariff 
and trade positions in Washington and 
Geneva. sitc o f  the negotiations. 
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Georgia Kaolin Co., Union, NJ, which 
is a unit of Combustion Engineering, Inc.. 
of Stamford, CT, has announced the ap- 
pointment of William L. Hartley as Presi- 
dent. He succeeds Jean-Paul Richard, 
who has accepted a promotion at Combus- 
tion Engineering headquarters. 

Attaining the office of President is the 
latest in the continuing advancements of 
Mr. Hartley within Georgia Kaolin since 
joining the company in 1963. Previously, 
he held the position of Executive Vice 
President. 

Ray Felice has joined the staff of Sam- 
uel Cabot Inc., Boston, MA, in the newly- 
created position of Human Resources 
Manager. 

The Macbeth Division of Kollmorgen 
Instruments Corp., Newburgh, NY, has 
appointed David L. Mowery as an Appli- 
cations Engineer for its off-line color mea- 
surement instrument products. He will be 
based at company offices in Columbus, 
OH. 

Our thermo-optic (lash-calcined aluminum 
stlicates - OPTIWHITE? OPTIWHITE P'. 
A N D  TlSYN -are loaded wlth cavltles whlch 
provlde exceptional Ihght-scatter~ng proper- 
ties tor more hldlng power an amorphous l/$t-Scatterin! 
partlcle shape assures low angular sheen and 
sheen control. voids in our 
OPT/WHlTE me versatile of ou r  fiermp0p/it dYs 
thermo-optic sihcates, provldes true hidlng 
power with the greatest whiteness and for- 
mulation efftclency. Ellmtnates need for flat- 
tlng agents or coarse extenders to maintatn 
low angular sheen and sheen control. 

mean better . 
hiding power at 

OPTIWHITE P AND TISYN provlde excellent 
opactty In latex or solvent systems They are 
Ideal plgments for functional hldlng extenders 
for T102 - and recommended for thls pur- 
pose by major supplters of T10z 

Write for complete details 
and workmg samples. 

Mines and Plants: Sandersville, Georgra 
EXECUTIVE SALES OFFICES: 

P O  BOX 3P9. SANOERSVILLE GA 31082 

HYDROUSANDANHYDROUS 
ALUMINUM SlLlCATE PIGMENTS. KAOLIN CLAYS 

The Society of Manufacturing Engi- 
neers, Dearborn, MI, has announced two 
promotions. Richard A. Vogelei has been 
named ManagerlMarket Planning and 
Communications Division, and Michael 
Karam has been appointed ManageriPur- 
chasing and Office Service. Mr. Karam 
succeeds Clemente Vianueva who recent- 
ly retired after 27 years of service. 

The following promotions have been 
announced by Goodyear. Akron. OH: 
Kenneth W. SealsDirectorlGeneraI Pro- 
ducts Manufacturing, Logan, OH; John 
W. Fisher-DirectorIChemical Produc- 
tion, Chemical Division; Terry L. Per- 
singer-DirectorlPolyester Manufacturing 
and Development; Robert W. Ekiss- 
Plant Manager, Logan; E.S. "Stan" Hol- 
lingsworth-Plant Manager, Jackson, 
OH; and Nate L. Casteel-Plant Man- 
ager, Bowmanville. Ontario. Canada. 

The Board of Directors of Seibert-Oxi- 
dermo. Inc., Dctroit. MI, has announced 
the election of T.A. McGregor as Senior 
Vice President. Mr. McGregor will retain 
his current responsibilitic\ as Vice Presi- 
dent and General Manager of Detrcx 
Corp., the parent company of Seibert- 
Oxidermo. 

Charles M. Jackson, Past-President of 
the Louisville Society, died on October 18, 
1988. He was 76 years old. 

After graduating from Lehigh University 
with a M.S. Degree in Chemistry, Mr. 
Jackson joined Devoe & Raynolds Co. 
(now Hi-Tek Polymers) in Louisville. His 
42 years of service with Devoe included 
responsibility in the Marine Laboratory. 
various phases of laboratory administra- 
tion, and developing a system for writing 
manufacturing specifications for trade sales 
products. Following his 1977 retirement 
from the company, he continued as a con- 
sultant for several years. 

In addition to the Louisville Society, he 
was affiliated with the New England and 
New York Societies. He served as Presi- 
dent of the Louisville Society in 1955 and 
was re-elected in 1956. In 1964, he re- 
ceived the Outstanding Service Award 
from the Society. 

In the Fedcration. Mr. Jackson served as 
Chairman of many committees, including 
the Trigg Awards, Educational, and 
George B. Heckel Award and as a member 
of the Corrosion. Program. By-Laws, and 
Roon Awards Committees. Mr. Jackson 
served for three years on the FSCT Board 
of Directors. 
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XlXth FATIPEC Congress Attracts 825 to Aachen, Germany; 
Annik Chauvel, of France, Elected President for 1989-90 

The XlXth Congress of FATIPEC, held 
in Aachen, West Germany, September 18- 
25, was attended by 825 persons. The pre- 
siding Chairman was FATIPEC President 
Prof. Dr. Lothar Dulog, of the German 
Association. 

FATIPEC is the Federation of Associ- 
ations of Technicians in the Paint. Varnish. 
Lacquer, and Printing Ink Industries of 
Continental Europe. It is composed of 
seven member organizations: France, Bel- 
gium. Holland, Germany. Italy, Switzer- 
land. and Hungary. The official languages 
of FATIPEC are French, German, and Eng- 
lish. The site of the biennial Congress ro- 
tates among the member countries. 

Dr. Christian Bougery, a founding mem- 
ber, has served as Secretary General of 
FATIPEC since its establishment in 1950. 
His office is in Paris. 

North Americans in Attendance 
Among the registrants were 25 Nonh 

Americans: FSCT President Deryk Pawsey 
and Fran: FSCT Executive Vice President 
Rohen Ziegler and Elaine; Dr. Gordon 
Bierwagen (Avery Products): Charles Brez 
(Monsanto); Arthur Fiorelli (Monsanto); 
Dr. Donald Gardner (Monsanto); H.P. Har- 
ris (Monsanto): Dr, lsidor Hazan (DuPont); 
Dr. Roger Heckman (ARCO); Dr. Richard 
Himics (Daniel Products); Dr. Wilfried 
Holtje (DuPont); Dr. Jerome Knapczyk 
(Monsanto); Dr. and Mrs. Janies Krutak 
(Eastman Chemicals); A. Melik (Aquaday 
International); Patrick Mormile (Mon- 
santo): Tinh Nguyen (National Bureau of 
Standards); Dr. and Mrs. Angelos Patsis 
(State Univ. of New York): Prof. Max 
Saltzmann (Los Angeles): Prof. Henry 
Schreiher (Ecole Polytechnic); and Dr. and 
Mrs. D.T. Wu (DuPont). 

1 1  1 Papers Presented 
One hundrcd and eleven papers were 

presented by authors from around the world 
during the four full days of programming. 
The speakers presented the papers in one of 
the three official languages with simulta- 
neous tr;~nslation of plenary papers only 
through hpecial radio headphones. 

The FSCT-sponsored paper was "The 
Origin of Organoclay Rhcological Proper- 
ties in Coating Systems." by Charles 
Cody, Steven Kemnetz. and Arlene Sill. of 
NL Chemicals. Inc.. Hightstown. NJ. and 

Rolf Schwindt, of Kmnos Titan GmbH, ings journal, Double Liaison. Paris, 
Leverkusen, West Germany. France. 

All papers have been published in the 
official FATIPEC Congress Proceedings. 1 9 9 0  FATIPEC Congress 
For information about price and availabil- The next Congress of FATIPEC will be 
ity, contact Mrs. Elvira Moeller. Congress held in Nice, France, September 17-24, 
Secretariat. Forschungsinsitut fur Pigmente 1990. 
und Lacke e.V.. Allmandring 37, D-7000 
Stuttgan 80. West Germany. 

lnternational Coordinating 
Committee 

The International Coordinating Commit- 
tee (ICCATCI) held its annual meeting dur- 
ing the Congress. Present were: FATPEC 
- Lothar Dulog, Dante Pagani. Jacques 
Roire, Annik Chauvel, Christian Bougery. 
and Mrs. Bougery who served as inter- 
preter; Oil and Colour Chrrnisls' Assn. - 
John Bourne, President: Sca~~ditiavicr~~ 
Federcrtion of Poi111 trtld Vur~rish f i ~ h n o / o -  
gists - Arja Saloranta, President: Japcrrl 
Societ~ of' Color Morc,rial - Yuzo Taka- 
hashi; and FSCT - Deryk Pawsey and 
Robert Ziegler. 

63rd ACS Colloid Symposium 
Slated for June 18-21 

The kmerican Chemical Society Divi- 
sion of Colloid and Surface Science will 
hold its 63rd annual symposium at the Uni- 
versity of Washington, in Seattle. WA, on 
June 18-2 1. 

Among the topics to be covered are: ad- 
hesion. colloid stability, dense and struc- 
tured dispersions, structured liquids, and 
aerocolloidal systems and colloidal ceram- 
ics. In additon, discussions will be held on 
advances in instrumentation, thin films and 
membrtnes, surface sciencelcatalysis, as 
well as biolorrieal and librous materials. 

For additional details, contact Sympo- 
1989-1990 FATIPEC President sium Chairman John C. Berg. University 

The 1989-1990 President of FATIPEC of Washington. Dept. of Chemical Engi- 
will be Annik Chauvel. Editor of the coat- neering. BF-10, Seattle. WA 98195. 

MEMBERS OF THE ICCATCI lnternational Coordinating Committee met during the 
FATIPEC Congress in Aachen. (Left to  right): Yuzo Takahashi, Delegate from Japan 
Society of Colour Material; Arja Saloranta, President of Federation of Scandanavian 
Paint and Varnish Technologists; Deryk Pawsey, President of FSCT: John Bourne, 
President of Oil and Colour Chemists' Association; Dante Pagani, founding member of 
FATIPEC; Annik Chauvel, incoming President of FATIPEC; Lothar Dulog, President of 
FATIPEC; Christian Bourgery, Secretary of FATIPEC; Jacques Roire, Past-President of 

FATIPEC; and Mrs. Bourgery 
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16t h Water-Borne and Higher-Solids Symposium 
Scheduled for February 1-3 in New Orleans 

The University of Southern Mississippi 
and the Southern Society for Coatings 
Technology will cosponsor the 16th Annual 
Water-Borne and Higher-Solids Sympo- 
sium on February 1-3. at the Hyatt Regen- 
cy Hotel, in New Orleans. LA. 

The Symposium will focus on the chem- 
istry, formulations, and new developments 
in water-borne and higher-solids coatings. 
Among the presentations scheduled are: 

Plenary Lecture. "Chemistry of the Si- 
lane Coupling Agent in Coatings"-J.O. 
Stoffer, University of Missouri-Rolla 

"Water-Borne Automotive TopcoatsM- 
R. Laible and D.V. Beelen, of Akzo Coat- 
ings GmbH 

"Silicones in High Solids and Water- 
Borne Coatings: The Influence of Chemi- 
cal Structure Upon Propertiesw-E.W. On: 
Byk Chemie 

"Water-Borne Corrosion Protective 
Coatings for Steel and Concrete Based on 
Polymers Crosslinking with Active and Re- 
active Pigments"-W. Tippi 

"Water-Borne Coating Systems for 
Drawn Wall-Ironed Food Containers"- 
P.J. Palackdhany and M.J. Flament-Gar- 
cia, of Midland Div.. Dexter Corp. 

"Properties of Coatings Derived from an 
Unfilled and Filled Ionic Polyurethane"- 
C.L. Beatty, of University of Florida 

"Compliant Coatings for Aerospace 
ApplicationsM-D.F. Pulley. of Naval Air 
Development Center. 

"Coupling Solvent Effects on Water- 
Reducible Alkyd Resinsn-R.G. Vance 
and N.H. Morris, of Dow Chemical 
U.S.A. 

"Modified Water-Borne Phenoxy Res- 
ins"-R.N. Johnson and R.F. Eaton. of 
Union Carbide Cop .  

"Moisture Vapor Barrier Latcxcs with 
Alkali Resistancew-V.L. Stephens and R. 
Lednicky, of Dow Chemical Co. 

"Compliant Coatings for the Aircraft In- 
dustry"-J.W. Gooch, of Georgia Tech 
Research Institute 

"Water-Borne Polymers by Cerium IV 
Grafting of Vinylidene Chloride-co-Methyl 
Acrylate from Poly (Vinyl Alcohol)"- 
R.F. Storey and L.J. Goff, of University of 
Southern Mississippi 

"An Interior Two-Coat System for Metal 
Food Closures"-P.J. Palackdhany and L. 
Seibel, Midland Div. 

"A Comparison of Methods for the 
Preparation of Acetoacctylatcd Coating 
ResinsM-J.S. Witzeman, W.D. Notting- 
ham, and ED. Rector, of Eastman Chemi- 
cals Div., Eastman Kodak Co. 

"On the Interpretation of the Flow 
Curves of Paper Coating Suspensions"-P. 
Lepoutre. G. Engstrom, and M. Rigdahl. 
of Pulp and Paper Research Institute of 
Canada 

"Thermal and Mechanical Properties of 
Reactive Coatings: Property Development 

CALL FOR PAPERS 

15th International Conference 
On Organic Coatings Science & Technology 

July 10-14 Athens, Greece 

, lectures on topics of high current 
-- interest selected by a Scientific 

People interested in presenting 
papers are invited to submit ab- 
stracts (no more than one page) on 

subjects related to the science and 
technology of organic coatings, no 
later than January 1 ,  1989. 

Contributed papers will be re- 
viewed by the Scientific Committee 
and will be given between 15-30 
minutes for presentation, depending 
on the time available and the number 
of papers submitted. Manuscripts 
are not required. However, if speak- 
ers wish to submit manuscripts for 
publication in the proceedings of the 
conference, they must submit them 
no later than March 1. Mail abstracts 
to: Professor Angelos V. Patsis, Di- 
rector, Materials Research Laborato- 
ry, CSB 209. State University of 
New York, New Paltz, NY 12561. 

as a Function of Curev-W.P. Yang and 
L.C. DeBolt, of Sherwin-Williams Co. 

"Chemistry and Coatings Applications 
of MAGME Crosslinkable Monomerv- 
R.G. Lees, et al.. American Cyanamid Co. 

"A New General Purpose Coalescing 
Aid for Latex Paint"-W.D. Arendt, of 
Velsicol Chemical Corp. 

"Zirconium Silica Hydrogel . . . A 
Unique, New Compound"-D.A. De San- 
tis, of Silica Products Group, M MI1 Incor- 
porated 

"Choosing the Most Effective Disper- 
sants for High Solid Coatings Systemsw- 
J.W. Joudrey and M. Schnall, of Troy 
Chemical Corp. 

"Approaches to Water-Based Radiation 
Curable Coatings"-F.J. Kosnik, of 
Interez. Inc. 

"High Solids Coatings Compositions 
Containing Polymer-Bound Light Stabiliz- 
er Acrylic Resinsw-P.A. Callais, V.R. 
Kamath, and J.D. Sargent, of Lucidol 
Div.. Pennwalt Corp. 

"Investigations about the Mechanisms 
of Pigment Stabilization in Water Dilutable 
Paint Systemsv-M. Cremer. of Sachtle- 
ben 

"Developmental Studies of the Effects 
of FillerIAdditivcs on Formulated Elasto- 
meric Adhesive-Sealants"-S.S. Sandhu, 
of the University of Dayton 

"Thermal Sag Control in High Solids 
Baking EnamelsM-A. Smith. W.W. Rei- 
chert, and H. Nae, of NL Chemicals 

"Polyurethanes as Reactive Co-Solvent 
in Water-Borne Coatings"-W.J. Blank, 
of King Industries, Inc. 

"Carboxyl Modified Polyols in Water- 
Borne Urethane Applicationsw-R.C. 
Hire, of Olin Corp. 

"Solvent and Catalyst Effects in the Re- 
action of Aliphatic Isocyanates with Alco- 
hols and Waterw-S.D. Seneker and T. 
Potter, of Mobay Corp. 

"Novel One-Component Urethane Coat- 
ings"-B. Taub and G. Petschke, of NL 
Chemicals. Inc. 

"An Over-view of Electron Beam Chem- 
istry and Applications for Radiation Curing 
of Fluorinated Acrylates. Poly (Vinyl Al- 
cohol), and Poly (Vinyl Butyra1)"-J. Pa- 
cansky and R.J. Waltnlan, of IBM Alma- 
den Research Center 

"Novel Metal OxideiPolymer Micro- 
composite Films and Coatings via SoliGel 
Chemistry7'-K.A. Mauritz, C.K. Jones. 
and R.M. Warren, of University of South- 
em Mississippi 

"Long-Term Stability of Cellulose-Ester 
Coatingsv-N.S. Allen. M. Edge. and 
T.S. Jewitt, of Manchester Museum, Man- 
chester Universitv 

"Recent of the Curing of Poly- 
ester-Melamine Enamels. Possible Causes 
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of Overbake Softeningw-F.N. Jones, S. who have responsibility for designing, for- Registration for the symposium is $295 
Gan, and R.D. Solimeno, of Nolth Dakota mulating, manufacturing, and testing coat- and information can be obtained by con: 
State University and L.W. Hill, of Mon- ings. tacting Dr. Gordon L. Nelson, Box 10076, 
santo Polymer Products Co. An up-to-date treatment of the theoreti- Southern Station, Department of Polymer 

"Going Against Tradition: A New Fam- cal and experimental aspects of thermo- Science, University of Southern Mississip- 
ily of Epoxy Resins Which Are Weather- analytical studies of polymers will be the pi, Hattiesburg, MS 39406. 
able and Reactive at Ambient Temoera- focus of the short course. "Thermal Analv- 
tures"-M. Agostinho, of CIBA-GEIGY 
Corp. 

"Effects of Particle Size Distribution in 
Latex Paint7'-A. Rudin, University of 
Waterloo 

"Swelling and Solubility Studies in 
Methacrylate Interpenetrating Polymer 
Networksu-J.C. Graham, P.K. Kukkala, 
and S. Shyu, Eastern Michigan University. 

Prior to the symposium. five short 
courses will be held: 

"Fundamental Concepts of Polymer Sci- 
ence'' will introduce basic concepts of syn- 
thesis, characterization, and properties of 
polymers. In addition, it will provide an 
overview of polymer science for chemists, 
chemical engineers, and chemical techni- 
cians. 

"Modern Coatings Technology" is de- 
signed for those individuals with manageri- 
al responsibilities for coatings develop- 
ment, as well as those scientific personnel 

sis." Lectures will cover underlying con- 
cepts, the various experimental methods 
and techniques, and specific examples of 
thermal analysis as applied to polymeric 
materials. 

"Water-Soluble Polymers" is organized 
specifically for industrial scientists and will 
emphasize synthesis, structural methods of 
identification, solution properties, and 
rheological behavior. 

The short course on "Degradation and 
Stabilization'of Polymers" will cover the 
basic mechanisms responsible for the ther- 
mal and photodegradation of polymers. 
Methods for measuring the extent of degra- 
dation and predicting the effect of stabiliz- 
ers on extending the effective lifetime of 
polymer materials will be considered from 
both a fundamental and practical point of 
view. 

Short course registration fee of $495 in- 
cludes instruction, preprinted notes, two 
continental breakfasts. and refreshments. 

ASTM Sponsors Program 
On Adhesion of Coatings 

ASTM Committee D-l on Paints and 
Related Coatings and Materials will hold a 
program on Adhesion of Coatings on Janu- 
ary 17 in Fort Lauderdale, FL. Three pa- 
pers will be presented, "Testing of Coating 
Adhesion on Plastic Substrates," by Gor- 
don Nelson. of University of Southern 
Mississippi; "Measuring Coating Adhe- 
sion: 35 Years of Frustration," by Harry 
Ashton, of the Canadian National Research 
Council; and "The Constrained Blister Test 
for Adhesion," by Abdelsamie Moet, of 
Case Western Reserve University and Mi- 
chael J. Napolitano, of Hercules Incorpo- 
rated. 

For more information, contact William 
C. Golton, E.I. du Pont de Nemours & 
Co., Marshall Laboratory, Philadelphia, 
PA 19146, or David Bradley, ASTM, 1916 
Race St.. Philadelphia. PA 19103. 

POSITIONS AVAILABLE 

NIF, the Scandinavian Coatings Research 
Institute, located in Copenhagen, Denmark, 
has positions open for basic research on: 

* functional polymers for wood protection 
* rheology of dispersions and film formation 
* adhesions--interfacial interactions 
* surface analysis 
* NMRpolymers 

Affiliated with the Academy of Technical 
Sciences in Denmark (ATV), the Institute is 
equipped with NMR, FTIR, SEM with EDAX, 
thermal analysis equipment, and a Bohlin 
Rheometer. 

Basic research is carried out in close 
collaboration with Scandinavian 
universities. 

For information, contact Dr. Paul Gatenholm, 
NIF, Agern Alle 3, DK-2970 Horsholm, 
Denmark. 

- 

CALL FOR PAPERS 
"AUTOMOTIVE CORROSION - 

ARE WE WINNING THE BATTLE?" 

The Detroit Society for Coatings Technology 
April 1 9 ,  1 9 8 9  

Management  Education Center 
Troy, Michigan 

Conference will FOCUS on  t h e  latest precoated 
s teels ,  cleaninglphosphating, electrocoat primers, 
a n d  accelera ted corrosion tes t ing.  Solicited 
papers  should cover o n e  of t h e  following areas: 

Corrosion Field Surveys  
Supplemental Car Body Protection 
Industrial Fallout 
Galvanized Steel 
Anti-Corrosion Pigments 

Those  wishing t o  participate are  urged t o  submit  a 
letter of intent including a tentative title of t he  
paper a s  soon  a s  possible, and a n  abst ract  of 
about  200 words  by January 3 1 ,  1 9 8 9 .  

Abstracts  on  any subjects  related t o  automotive 
corrosion would be  welcome.  Please forward all 
communicat ions  to :  The Detroit Society for 
Coat ings  Technology, 26727 Newport,  Warren, 
MI 48089. Telephone: ( 3 1  3) 2 5 2 - 8 9 9 8 .  
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House Paint & Primer 
Information on an all-weather alkyd 

house paint and primer designed to in- 
crease painter productivity by making ap- 
plication quicker and easier has been pub- 
lished. The products can be used on 
exterior wood siding, trim, sash and 
primed masonry, or metal surfaces, and 
come in over 800 colors. For information 
on the All-Weather" line of products, con- 
tact Devoe & Raynolds Co. Div. of Grow 
Group, Inc., 4000 Dupont Circle. P.O. 
Box 76W, Louisville. KY 40207. 

Cable Coating 
Technical literature is available on a pro- 

prietary coating which stops shipboard 
fires that ignite cable systems. The coating 
is nonconductive, even in its wet stage, and 
can be applied directly to one coat of encr- 
gized power cables, making it unnecessary 
to shut down power during application. 
Additional information, including a video- 
tape and brochure, on PITT-CHARa 200 
coating is available by writing PPG Indus- 
tries, Trade Paint Marketing. One PPG 
Place, Pittsburgh. PA 15272. 

Technical Papers 
A 12-page directory which lists titles of 

more than 80 technical papers on viscosity 
measurement and control has been pub- 
lished. Many subjects are covered. includ- 
ing: process controls, food, paints and 
coatings, biological, ceramics, plastics. 
pharmaceuticals. thick film inks, paper 
coating, high temperature, and general in- 
terest topics. Request publication #091-C 
from Brookfield Engineering Laboratories. 
Inc., Dept. NR 61, 240 Cushing St.. 
Stoughton, MA 02072. 

Defoamer Selector Chart 
A selector chart designed to assist in 

choosing the correct product in such appli- 
cations as coatings, inks, adhesives, 
caulks, and metalworking fluids is avail- 
able. The reference chart simplifies speci- 
fying the proper defoamer by listing each 
of the company's performance additives. 
along with its physical properties, use 
levels, special features. and recommended 
applications. Information is obtainable 
by contacting Troy Chemical Corp., One 
Avenue L, Newark. NJ 07 105. 

Gas Chromatograph 
Product literature is available on a new 

high-temperature, high-resolution gas 
chromatograph that ensures constant Row 
and linear output up to 500°C. Polymers. 
triglycerides, and surfactants are just a few 
of the high temperature application usages. 
Write HBI, Haake Buchler Instruments. 
Inc.. 244 Saddle River Rd., Saddle Brook, 
NJ 07662-6001, for more information on 
the Carlo Erba Mega Series 5300 High- 
Temperature. High- Resolution Gas Chro- 
matograph. 

Pressure-Sensitive Adhesive 
A water-borne pressure-sensitive adhc- 

sive for permanent labels is the subject of 
technical literature. The new product does 
not emit solvent vapors during coating op- 
erations and is designed to blend with tack- 
ifiers by simple mixing. For additional de- 
tails on Robondm PS-95 adhesive, contact 
the Rohm and Haas Co.. (PS-95). P.O. 
Box 8116. Trenton. NJ 08650. 

Gas Detection Software 
An eight-page brochure which describes 

a multi-channel microprocessor-based gas 
detection system is now abailable. This 
system can accommodate up to 16 channcls 
of flammable gas, oxygen, or parts per 
million monitoring. For full details and 
specifications. contact Control Instruments 
Corp.. 25 Law Dr.. Fairfield. NJ 07006. 

Fiber and Plastic Drums 
Recently released information describes 

a specially-designed fiber or plastic, open- 
head drum which can be incinerated in- 
stantly. The drums are designed to elimi- 
nate downstream liability and enable 
chemical manufacturers to avoid rc-pack 
charges. These containers are authorized 
under the Dept. of Transportations' specili- 
cation #21-C for shipment of dry and 
semi-moist sludges, slurrys, and waste 
stream substances, classified as hazardous 
by federal regulations. For information on 
fibre drums, contact Tom Eden. Marketing 
Manager. Sonoco Fibre Drum, One Park- 
way Center, 1850 Parkway PI.. Ste. 820. 
Marietta, Ga, and for information on plas- 
tic drums, write to Doug Kreitzcr. Market- 
ing Manager, Sonoco Plastic Drum. 1225 
Davies, Lockport, 1L 60441. 

Pigment Dispersion 
The addition of two new pigment disper- 

sion products to a company's line of disper- 
sions has been announced in a technical 
bulletin. The products reportedly achieve 
stable dispersion without the use of resins. 
Complete details may be obtained from 
Sun Chemical Corp., Colors Group. Pig- 
ments Div.. 411 Sun Ave.. Cincinnati, OH 
45232. 

Dicarboxylic Acid Product 
Literature is now available which details 

the features of a mixed dicarboxylic acid 
product used for producing polyols for 
urethane manufacture. The blended acid. a 
raw material source for production of poly- 
ester polyols, is charcterized by a low met- 
als content and a low proportion of nitro- 
gen-containing compounds. For additional 
information. contact Du Pont Co.. External 
Affairs Dept.. Wilmington. DE 19898. 

Urethane Prepolymers 
A two-page brochure describes a new 

family of cast urethane polymers designed 
to yield high-performance urethane elas- 
tomers over a wide hardness range. The 
brochure features charts for the vulcanizate 
properties of the amine-cured prepolymers 
and illustrates data on formulation, pro- 
cessing conditions, physical properties, 
test methods, and other properties such as 
physical form, gravity, viscosity, and ther- 
mal stability. For further information, con- 
tact Polariod Chemicals. 238 S. Main St., 
Assonet, MA 02702. 

Phenolic Resin 
A high-solids phenolic resin developed 

for metal finishing has been introduced in 
literature. This etherified, low molecular 
weight, heat-reactive resin is designed to 
serve as a co-resin in chemical-resistant 
formulations such as baking coatings for 
cans, containers, process equipment, metal 
furniture, general metal applications, and 
as coil coating primers. Further informa- 
tion on UCAR" Phenolic Resin BKS-7570 
can be obtained from Union Carbide 
Corp., UCAR Coatings Resins. Dept. 
L4489, 39 Old Ridgebury Rd.. Danbury, 
CT 068 17-000 1. 
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Rheology Control Additives 
A thermally stable liquid calcium sulfon- 

ate rheology control additive for high solids 
solvent-based coatings formulations is the 
subject of a technical data sheet. For more 
information on lrcogel' 905 and 905L. 
contact Dan Subach at Lubrizol Corp.. 
29400 Lakeland Blvd.. Wickliffe, OH 
44092. 

Spectrophotometer 
The latest addition to a linc of spectro- 

photometers has been introduced in litcra- 
ture. This new color analyzcr includes both 
a hard disk capable of storing morc than 
1000 color standards and 3-112 in. floopy 
disk access for storage and to back up files 
on the hard disk. For details on thc Color 
Mate HDS"', contact Milton Roy. 820 Lin- 
den Avc.. Rochester. NY 14625. 

Color Measurement 
An eight-page brochure describes the ca- 

pabilities. features, and applications of a 
color measurement system. The four-color 
brochure illustrates screcn displays that 
present batch data with dual color plots and 
spectral curves. It provides specifications 
and photographs of the equipment. Copies 
of the brochure may be obtained by writing 
to Macbeth Div.. Kollmorgen Corp.. P.O. 
Box 230, Newburgh. NY 12550. 

Viscometer 
A battery-operated viscomcter dcsigned 

for use in a typical quality assurance laho- 
ratory, as well as in full production pro- 
cessing is the focus of technical literature. 
The portable viscometer is capable of cx- 
ecuting shear rate ramp programs and auto- 
matically storing the measurement data in 
mcmoiy. The stored information may be 
later transmitted to a printer or computer 
via an integrated interface. Write to Con- 
traves Industrial Products Div.. 11258 Cor- 
nell Park Dr., Cincinnati, OH 45242 for 
more information. 

Fast-Dry Lacquers 
A line of lacquer products thi~t offcr thc 

fast dry and du~~bili ty necdcd for one-day 
wood finishing applications is bcing intro- 
duced. The product can be uscd on wood- 
work. doors, kitchen cabinets. furniture. 
shelving. and fixtures. Furthcr inlbrniation 
on Dc-Vo-Lac" Lacqucrs can bc obtaincd 
by contacting Dcvoc & Raynolds Co. Div. 
of Grow Group. Inc.. 4000 Ilupont Circlc. 
P.O. Box 7600. Louisv~lle. KY 40207. 

Moisture Detector 
Information has been released which de- 

scribes a new electronic moisture detector 
which provides instant readings of moisture 
levels in fiberglass boat hulls, lumber, con- 
crete, bricks, stone. and plaster. This de- 
scriptive leaflet may be obtaincd from Paul 
N. Gardner Company, Inc., P.O. Box 
10688, Pompano Beach. FI 33061-6688. 

Dibasic Ester 
A recently published technical bulletin 

focuses on a company's dibasic ester for 
use as a purge solvent in the polyurcthane 
industry. The product is a blend of di- 
methyl succinate, dimethyl adipate, and di- 
methyl glutarate, in proportions of 17, 17. 
and 66%~. respectively. Reader inquiries 
outside the U.S. should be directed to: Du 
Pont France, 0137, rue de I'Universite 
F-75334, Paris Cedcx 07. France. From 
within the U.S., contact: Du Pont Com- 
pany. Room HR 1033. Wilmington, DE 
19880- 1723. 

Polyurethane Coatings 
Recently published litcraturc describcs a 

coating used to protect aircraft components 
from crosion. Thc coating is dcsigned to 
resist inioact. abrasion, erosion. vctrochc- 
micals, and solvents. These pol;urcthanc 
coatings arc not affected by ethylenc glycol 
de-icing solutions used in wintcr wcathcr. 
For morc information, write: Lord Corpo- 
ration, Industrial Coatings Div.. 2000 W. 
Grandview Blvd., P.O. Box 10038. Eric. 
PA 165 14-0038. 

Mixer 
Information has bccn rcleased on a new 

compact niixer for use in biotcchnology 
and pharmaceutical applications. The mix- 
er is designed for processes in the 40 to 
200L range, and features a single, dry run- 
ning mechanical seal. Additional details 
may be obtained from Steve Zimmerman. 
Mixing Equipmcnt Co.. 221 Rocllester St., 
P.O. Box 190. Avon. NY 14414. 

Batch Weighing 
A two-page technical data shcct dc- 

scribes the fcaturcs of a ncw automatcd 
batch wcighing systcm. The bulletin dctails 
both thc network and stand-alone operation 
of the cystcm and describes system func- 
tions such as batch creation. batch ticket 
printing, material usage tracking. precision 
tolcranccs, etc. For a frcc copy of thc data 
sheet, contact Applied Color Systems. 
Inc.. P.O. Box 5800. Princeton. NJ 08543. 

Solvent Handling 
The new 1988-89 edition of a guide to 

the safe handling of chlorinated solvents 
has been published. Entitled "Specialty 
Chlorinated Solvents Product Stewardship 
Manual," the 64-page four-color booklet 
covers the safetv. health. environmental as- 
pects, and bulk handling information need- 
ed bv an industrial user of methvlene chlo- 
ride, perchloroethylene, trichloroethylene, 
and 1 ,I ,  I-trichloroethane and their formu- 
lations. For copies, contact: Chemicals and 
Metals Dept., The Dow Chemical Co., 
2020 Willard H. Dow Center. Midland, MI 
48674. 

Solvent 
A recently released technical bulletin de- 

tails a new solvent which has been ap- 
proved by the Dept. of the Navy for use in 
various thinners for aircraft coatings. 
These thinners, covered by Military Speci- 
fication MIL-T-81772 are of two categor- 
ies: Type I (polyurethane) and Type 111 
(acrylic and alkyd). Copies of the bulletin 
describing ~ k t a ~ r o '  EEP solvent are avail- 
able from Eastman Chemical Products, 
Inc.. Kingspon. TN 37662. 

An advanced PC-controlled UVIVIS 
spectrophotometer system is the subject of 
new literature. The syrtem is designed for a 
range of applications, including envimn- 
mental, pharmaccutical. and biochemical. 
For funher information, write: The Perkin- 
Elmer Coro., 761 Main Ave.. Nonvalk, 

Copolymer 
A styrene-alkyd copolymer with alipha- 

tic solvent reducibility is described in a 
technical data sheet. This rcsin can be 
crossl~nked with isocyanate, urea, or mela- 
mines. For more information on Hy-Var 
high-solids resins. writc to David M. 
Setzer, Vice President. Commercial Devel- 
opment, The McCloskey Corp.. 724 W. 
Lancaster Ave.. Ste. 100. Wayne. PA 
190x7. 

Ink Additives 
A 30-color (flat color) brochure demon- 

strates rhcological additives for ensuring 
consistent ink products. The four-page, 
single-fold brochure is 8 112 x I I in. For 
more information, contact ECC America 
Inc., 5775 Peachtrec-Dunwoody Rd., 
N.E.. Ste. 200 G, Atlanta, GA 30342. 
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by Earl Hill 

No. 27 

ACROSS 
3. Acid used in resin making 26. Water-soluble gum, 
7. Last word of 1 Down T- 

10. Chemical used to prepare 28. Reaction vessel for var- 
UF resins nish manufacture 

11. Phosphate plasticizer 31. Partially opaque 
(Abr.) 33. Benard c- 

12. Layered 34. Rottenstone 
13. Fine surface texture; pro- 35. Test m d  

motes adhesion 
16. Drying oil (West Africa), 

I- 
18. Masstone black 
19. Natural silicate occurring 

in granite 
21. To float, as aluminum 

powder 
22. Viscosity increaser 
24. Factory machine lubricant 
25. Writing material 

DOWN 
1. Spectrum portion 
2. Wood decomposition 
3. Something that sets or 

fixes 
4. Melamine-formaldehyde 

(Abr.) 
5. Viscosity measuring de- 

vice 
6. What we work all year for 
8. To copy by contact (Print- 

ing) 
9. A group of three colors 

14. Rheological term; false 
body; shear thinning 

15. Vehicular movement 
(paint type) 

17. Metallic alloy, primarily 
copper 

19. To make 

Solution 
to be 

Published in 
January issue 

20. Metall~c oxide coating, its 
form is frequently 12 
Across 

23. A suriace design 
24. A channel at the eaves of 

structures 
27. Tetrahydrofurfuryl alcohol 

(Abr.) 
28. A chamber to dry wood 
29. Cast (Syn.) 
30. Hardness measurement 
32. Painted tinware (Fr.) 
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Letters to the Editor 

Marketing Connotation: PainUCoatings Industry 

To THE EDITOR: 
In the paint industry, which is now being 

referred to as the coatings industry, there 
are a number of words commonly used 
which are not really understood by many 
people. It is essential that coatings' users 
and people associated with these activities 
have a clear understanding of terminology 
which has a real meaning. 

This is of particular interest to those peo- 
ple who deal in coatings distribution such 
as paint stores, hardware stores, and other 
distribution outlets. These products are 
many times categorized as "trade sales," 
which is really jargon often used by coat- 
ings' marketing personnel and has little 
meaning to anyone except those intimately 
involved with such marketing activities. 

A much more appropriate terminology 
for coating products marketed and used on 
the interior and exterior of buildings, such 
as homes and commercial structures, 
would be "architectural coatings." Recent- 
ly, there appears to be a tendency for the 
media to adopt this designation when writ- 
ing or discussing these types of products. 
Of course, the words trade sales to desig- 
nate a certain type of ilistribution organiza- 
tion for architectural coatings would be en- 
tirely proper when used strictly within the 
industry which understands it. 

The "PaintlCoatings Dictionary" pub- 
lished by the Federation of Societies for 
Coating Technology (Copyright 1978) con- 
tains a wide range of coatings industry 
definitions. It is very useful for understand- 
ing words for some of the technical aspects 
as well as the broad utilization of coatings. 
However, for the general public, who are 
mainly concerned with the everyday use of 
coatings, many word connotations are used 
rather loosely. 

The rapid change in the coatings indus- 
tly is being brought about by new raw 
materials and use requirements. This is be- 
ing met by intensive research and develop- 
ment activities. There is a realization and 
concern for the preservation of our air, wa- 
ter, and land environment which is being 
impacted by chemical emissions and waste 
disposal actions. This requires an under- 
standing and appreciation by the public of 
the much improved service that new type 
coatings will provide when properly used. 

The effort to provide clear and effective 
communication in the coatings industry is 
obviously needed. Meaningful words and 
the understanding of coatings must be 
available to convey fully all aspects of the 

benefits which accrue when coatings are architects, contractors, and owners, as well 
applied. The words "architectural coat- as the general public. 
ings" have a much more meaningful and 
understandable connotation than trade LOREN B. ODELL, FAIC 
sales, particularly when it is discussed by Technical Consultant 

LOREN B. OOELL, after 42 years of service in the coatings industry, 
retired from the Napko Corporation in 1978. Currently, he is a techni- 
cal consultant for all phases of the coatings field. Mr. Odell, who is a 
fellow of the American Institute of Chemists, worked 15 years for the 
Napko Corporation. He was Technical Administrative Manager of 
Napko's Laboratories. During his long industry involvement, Mr. 
Odell had experience as  a corporation President (James Bute Com- 
pany), a Technical Director, Research Director, Plant Manager, and 
Technical and Sales Service Representative. He was active in the 
installation of paint plants, the establishment of laboratories, in the 
directing and training of technical personnel, and in the development 
and marketing of coating products. 

He is an Honorary member of the Federation of Societies for 
Coatings Technology, as  well as the Houston Society. 

i Federation of Societies for Coatings Technology 
I presents 
! 

May 16-19 
Los Angeles Airport Marriott Los Angeles, CA 

s~aluving 
f-SC7 Seminar ou7 

"Modern Analytical Resources: 
The Coatings Chemist's Ally" 

.:t 1 Il-trn l$ecvf' sri\i*dsle 9 
I May 16-FSCT Spring Seminar 

May 17-Seminar Continues 
May 18-FSCT Society Officers Meeting 

I 

I May 19-FSCT Board of Directors Meeting 
! 

1 
I (Seminar presented under the auspices of the Professional 
I Development Committee) 

i-- - - . 
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For information on FSCT meetings, contact FSCT, 1315 Walnut St., 
Philadelphia, PA 19107 (215-545- 1506). 

(May 16-19)--Federation "Spring Week." Seminar on the 16th 
and 17th; FSCT Incoming Society Officers Meeting on the 18th; 
FSCT Board of Directors Meeting on the 19th. Los Angeles Airport 
Marriott, Los Angeles, CA. 

(Nov. 8-10)--67th Annual Meeting and 54th Paint Industries' 
Show. Rivergate, New Orleans, LA. 

(Feb. I-3)-Southern Society 16th Annual Water-Borne and 
Higher-Solids Coatings Symposium. New Orleans, LA. (Dr. Gordon 
L. Nelson, Chairman, Dept. of Polymer Science, University of South- 
ern Mississippi, Southern Station Box 10076, Hattiesburg, MS 
39406-0076). 

(Mar. 14-16)-Western Coatings Societies' 19th Biennial Sym- 
posium and Show. Disneyland Hotel and Convention Center, Ana- 
heim. CA. (Andrew R. Ellis, NL Chemicals, 231 E. Imperial Highway, 
Suite 221, Fullerton, CA 92635). 

(Apr. 5-7)-Southern Society. Annual Meeting. Hyatt Regency 
Westshore, Tampa. FL. 

  AD^. 19)-14th Annual FOCUS Conference of Detroit Societv. 
~anagkment Education Center, Troy. MI. (Detroit Society, 26727 
Newport, Warren, MI 48089). 

(May 4-6)-Pacific Northwest Society. Annual Symposium. 
Portland Marriott, Portland, OR. (John Daller, McCloskey Corp., 

(Oct. 29-31)-68th Annual Meeting and 55th Paint Industries' 4155 N.W. Yeon, OR 97210). 
Show. Convention Center, Washington. D.C. 

(Nov. 4-6)-69th Annual Meeting and 56th Paint Industries' (Jan. 15-18)-ASTM Committee D-1 Meeting. Fort Lauderdale, 
Show. Convention Center, Toronto. Ontario, Canada. FL. (David Bradley, ASTM, 1916 Race St., Philadelphia, PA 19103). 

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

more resin than you'd like. low in cost too. Genstar Stone Products Company, Executive 
But low-cost CAMEL.FII? is a calcium carbonate with a unique Plaza IV, Hunt Valley, MD 21031. 6ENST.R particle size distribution that provides exceptionally high load- (301) 527-4225. 
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(Jan. 23-27)-The American Electroplaters and Surface Finish- 
ers Society's Annual Winter Meeting. Orlando Twin Towers, Orlan- 
do, FL. (AESF, Central Florida Research Park. 12644 Research 
Pkwy., Orlando, FL 32826). 

(Jan. 24-26FBridgelHighway Structures Coatings Inspection" 
Course sponsored by KTA-Tator, Inc., Pittsburgh, PA. (KTA-Tator, 
Inc., 115 Technology Dr.. Pittsburgh. PA 15275). 

(Feb. 1-5)-International Symposium on Industrial Metal Finish- 
ing. Karaikudi, India. (Central Electrochemical Research Institute. 
Karaikudi-623 006, Tamil Nadu, India). 

(Feb. 19-22)-"Principles of Adhesion" Short Course and 12th 
Annual Meeting of The Adhesion Society. Marriott Hotel, Hilton Head 
Island. SC. (Don Hunston, National Bureau of Standards, Polymers 
Div., Gaithersburg, MD 20899). 

(Feb. 28-Mar. 2)-"Level Il-Industrial Maintenance Course" 
sponsored by KTA-Tator, Inc., Pittsburgh, PA. (KTA-Tator, Inc.. 115 
Technology Dr., Pittsburgh, PA 15275). 

(Mar. 13-17)-Color '89. Sixth Congress of the lnternational 
Color Association (AIC). Centro Cultural San Marlin, Buenos Aires, 
Argentina. (Color '89, Grupo Argentino del Color, c/o Division Optica, 
Inti. C.C. 157, 1650 San Martin (BA), Argentina). 

(Mar. 14-16)-"Inspection of High Performance Coatings" 
Course sponsored by KTA-Tator, Inc., Pittsburgh, PA. (KTA-Tator, 
Inc., 115 Technology Dr.. Pittsburgh, PA 15275). 

(Mar. 20-24)-"Surface Science and Technological Applica- 
tions." Second Annual Short Course sponsored by the University of 
Florida, Gainesville, FL. (Dinesh 0. Shah, Center for Surface Sci- 
ence & Engineering, University of Florida, 425 Chemical Engineer- 
ing, Gainesville, FL 3261 1). 

(Apr. 8-9)-Eastern Decorating Products Show sponsored by 
the National Decorating Products Association. World Trade Center, 
Boston, MA. (Lillian Smysor, NDPA, 1050 N. Lindbergh Blvd., St. 
Louis, MO 631 32-2994). 

(Apr. 11-14)-"Advances in Corrosion Protection by Organic 
Coatings" Symposium. Christ's College Cambridge, England. (David 
Scantlebury, Corrosion and Protection Centre, UMIST, P.O. Box 88, 
Manchester. U.K. or Martin W. Kendig, Rockwell lnternational Sci- 
ence Center, Thousand Oaks, CA 91360). 

(Apr. 11-14)-International Surface Finishing '89. Sponsored by 
lnternational Institute of Surface Finishing. Metropole Hotel, Brigh- 
ton, England. (Secretary, The lnstitute of Metal Finishing, Exeter 
House, 48 Holloway Head, Birmingham B1 INQ). 

(Apr. 17-21)-Corrosioni'89 sponsored by the National Associ- 
ation of Corrosion Engineers. New Orleans, LA. (NACE. Conference 
Manager, P.O. Box 218340, Houston, Tx 77218). 

(Apr. 23-28)-"7th lnternational Meeting on Radiation Process- 
ing." Noordwijkerhout, The Netherlands. (E. Franken, 7th Interna- 
tional Meeting on Radiation Processing, P.O. Box 4240, 6710 EE 
Ede, The Netherlands). 

(Apr. 24-26)-"Crosslinked Polymers: Chemistry, Properties, 
and Applications" Shorl Course sponsored by State University of 
New York at New Paltz. Hotel Thayer, West Point, NY. (Angelos V. 
Patsis, Chemistry Dept., State University of New York, New Paltz, 
NY 12561). 

(Apr. 24-28)-"Applied Rheology for Industrial Chemists." Shorl 
Course sponsored by Kent State University, Kent, OH. (Carl J. 
Knauss, Chemistry Dept., Kent State Univ., Kent, OH 44242). 

(Apr. 24-29)-Materials Research Society Spring Meeting. 
Symposia, and Exhibition. San Diego, CA. (MRS, 9800 McKnight 
Rd., Ste. 327, Pittsburgh, PA 15237). 

(May 1-4)-Society of Manufacturing Engineers' lnternational 
Conference. Cobo Hall, Detroit, MI. (Violet Greco. SME, One SME 
Dr., P.O. Box 930, Dearborn, MI 48121-0930). 

(May 8-12)-"Dispersion of Pigments and Resins in Fluid Me- 
dia." Short Course sponsored by Kent State University, Kent, OH. 
(Carl J. Knauss, Chemistry Dept., Kent State Univ., Kent, OH 44242). 

(May 22-26)-"Adhesion Principles and Practice for Coatings 
and Polymer Scientists." Shorl Course sponsored by Kent State 
University, Kent, OH. (Carl J. Knauss, Chemistry Dept., Kent State 
Univ., Kent, OH 44242). 

(May 24-26)-11 th lnternational Conference on "Advances in 
the Stabilization and Controlled Degradation of Polymers." Luzern, 
Switzerland. (Angelos V. Patsis, Institute in Materials Science, CSB 
209, State University of New York, New Paltz 12561). 

(May 29-31)-3rd lnternational Conference on "Crosslinked 
Polymers." Luzern, Switzerland. (Angelos V. Patsis, Institute in Ma- 
terials Science, State University of New York, New Paltz, NY 12561). 

(June 5-9)-"Advances in Emulsion Polymerization and Latex 
Technology." 20th Annual Shorl Course sponsored by Lehigh Uni- 
versity, Bethlehem, PA. (Mohamed S. El-Aasser, Emulsion Polymers 
Institute, Mountaintop Campus, Bldg. A, Leh~gh University, 11 1 Re- 
search Dr., Bethlehem, PA 18015). 

(June 11-14)-Dry Color Manufacturers' Assoc. Annual Meet- 
ing. The Greenbrier, White Sulphur Springs, WV. (Tracy Kruissel- 
brink, DCMA, Ste. 202, 206 N. Washington St., P.O. Box 20839, 
Alexandria. VA 22314). 

(June 18-21)43rd Colloid and Surface Science Symposium. 
Sponsored by American Chemical Society Division of Colloid and 
Surface Science. University of Washington. Seattle, WA. (John C. 
Berg, Symposium Chairman, University of Washington, Dept. of 
Chemical Engineering, BF-10, Seattle, WA 98195). 

(June 21-23)--011 and Colour Chemists' Association Biennial 
Conference. Grosvenor Hotel, Chester, England. (Mr. Christopher 
Lacey-Day, Director, OCCA, Priory House, 967 Harrow Rd., Wem- 
bly, Middlesex HA0 2SF, England). 

(June 28-30)-"Chemically Modified Oxide Surfaces" Sympo- 
sium. Holiday Inn, Midland, MI. (W.T. Collins, Mail Stop C41C00, 
Dow Corning Corp., Midland, MI 48686-0994). 

(July 10-14)-15th lnternational Conference on "Organic Coat- 
ings Science and Technology." Athens, Greece. (Angelos V. Patsis, 
lnstitute in Materials Science, CSB 209, State University of New 
York, New Paltz 12561). 

ANGUS CHEMICAL CO. ........................ .42-43 
BURGESS PIGMENT CO. ........................ .I16 

........................... CIBA-GEIGY CORP. .28-29 
.................................... DATACOLOR .63 

DEXTER CHEMICAL CORP. .............. :. ...... .I14 ..................... DOMINION COLOUR CO. Cover 3 
DOW CHEMICAL ................................ .4-5 

................................. DUPONT CO. .22-23 

GENSTAR STONE PRODUCTS CO. ............... .124 
J.M. HUBER, CHEMICALS DIV. ................... ,112 
KING INDUSTRIES, INC. .......................... .56 

...................... MICRO POWDERS, INC. Cover 2 ................................. MONSANTO CO. .ll 

NL CHEMICALS, INC. ............................. .14 
ROHM AND HAAS CO. ............................ .13 
SHAMROCK TECHNOLOGIES, INC. ........... Cover 4 

TROY CHEMICAL CORP. ......................... .31 
UNION CARBIDE CORP. ......................... .8-9 
R.T. VANDERBILT CO., INC. ........................ .2 ................................ VELSICOL CORP. .59 

......................... WlTCO CORP. .109,111,113 

NOTE: The Advertisers' Index is published for the convenience of our readers 
and as an additional service to our advertisers. The publ~dher assumes no 
liability for errors or omissions. 
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'Xum6ut~' f~om cX1lmctn 

Welcome, Roy Wilkinson, of Scott Bader, Northhamp- Folks On the West Coast can skip this next portion. 
tonshire, England, to our exclusive ranks of brave contrib- John Burlage found the following in Paint Palaver at a WC 
utors with: seminar (West Cost seminar, that is)! 

If you cannot laugh at yourself, you may be missing From Britannica 1988 Year Book: 
the joke of the century. Acetaldehyde is an important flavor component of 

There are few things in life more depressing than yogurt. 
being in a strange place, in the dark, with no toilet paper. Chocolate contains 835 flavor compounds, only 225 

of which are FDA-acceptable for food. Some of the bal- 
The recent, bemoaned a% dic show in Korea reminded ance are outright toxic (e.g., pyridene). One of the GC 

me of Barry Lamb's con!: alltion of Richard Lederer's peaks corresponds to that for fecal matter. 
"Student Bloopers." Here's ~ . h t  reminder and a bit more: Pepper induces skin cancer in rats. 

In the Olympic Games, Greeks ran races, jumped, 
hurled the biscuits, and threw the java. The reward to the Carrots 'Ontain myristicin9 a carcinogen' 
victor was a coral wreath. Cabbage has goitrogens, compounds that interfere 

with the function of the thyroid gland. When the pilgrims landed at Plymouth they And here, I've given up cholesterol! Well, back to the were greeted by the Indians, who came down the hill 
rolling their war hoops before them. The Indian squabs Steak and martinis; I'm giving up carrots and cabbage! 

carried their porpoises on their backs. Many of the Indian 
heroes were killed, along with their cabooses, which were an Old Copy the British magazine, Executive 
very fatal to them. Travel, here are reasons to give travel a second thought:. 

One traveler at Guangzhou, China, was told his de- 
The winter of 1620 was a hard one for the settlers. layed aircraft was and a second one would be 

Many people died and many babies were born. Captain substituted. Two hours later he was told, "New aircraft 
John Smith was responsible for all this. 

- more sick than first one, so we will take the first one." 
One U.S. carrier managed to double-book an entire If you think the above was funny' I have a good chance 747. Not to be outdone, an airline in Nigeria booked one of of getting away with this: 

A badly bruised knight returned to his cast,e a hard its craft three times! The local police sorted this out by 

battle. He was a mess. His armor was dented, his helmet making all ticket holders run around the plane twice; those 

was askew, his face was bloody, his horse was limping, Who ran the fastest the seats' 

and the knight was listing to one side in the saddle. A passenger from New York's La Guardia Airport to 
The lord of the castle saw him coming and went out to New l-kven '#as asked to hold the door closed on his 

meet him, asking, "What hath befallen thee, Sir Knight?" plane during takeoff and landing. 
Straightening himself up as well as he could, the knight In Bangladesh, a flight was about to taxi down the 

replied, "Oh sire, I have been laboring dutifully in your runway when there was a frantic hammering on the door. 
service, pillaging and fighting all your enemies to the After some delay, it was opened and the pilot got aboard. 
west." 

"You've been what?," cried the startled nobleman. "But As I write this during our glorious and colorful October in 
I haven't any enemies to the west!" Vermont, I am shaken with the realization that as you will 

"Well, now you do," said the knight. be reading this, THE HOLIDAYS will be coming on us, 
-Rotary IIown Under via ROY Tasse once again. Oh well, it is happier to celebrate than to 

- The world's shortest horror story: The last man on berate the passing years. A JOYOUS HOLIDAY SEASON 
earth sat alone in his room; suddenly, there was a knock TO ALL!! 
on the door! 
- When young, you adjust your hairto the existing hair 

style; when old you adjust your hair style to the existing 
hair. 
- A little tot, in church for the first time, watched the 

ushers pass the collection plate. When they neared his -Herb Hillman 
pew, he piped up, "Don't pay for me Daddy, I'm under Humbug's Nest 
five!" P.O. Box 135 

-The Lion Whitingham, VT 05361 
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DCC low dust pigments 
r--s tf--1 toughc-t insy-f ions 

With DCC low dust chrome-yellow inorganic pigments, Samples as well as a detailed testing method and 
industrial safety has taken a significant step forward. results are available upon request. 
When evaluated for low dust properties, they have For low dust pigments that pass every test, of 
been found to be truly low dusting and, on average, composition, performance and price, see your K C  
better than competitive low dust grades - olleviating representative. 
concerns as to danger in the workplace. 

Dominion Colour Company 
Leading the Way with Quality Pigments 

ATLANTA OFFICE: TORONTO OFFICE: 
4360 Chomblee-Dunwoody Rood 77 Brown's Llne 
Ste 400. Atlanta GA 30341 Toronto. Ontarlo M8W 4x9 
(404) 457-0974 (416) 252-5351 

Represented by: 

Azalea Color 
Atlanta, Georgla 
(800) 245-2877 
Dor-Tech Inc. 
Cleveland, Ohlo 
(216) 391-3808 

Durr Morketina Associates 
P~ttsburgh. Pen~sylvon~a 
(412) 829-2300 
Ph~ladelph~a, Pennsylvonla 
(215) 399-1913 
D-R Chemical 
Div. Dor-Tech, Inc. 
Detro~t. M~ch~gan 
(313) 538-6960 

Fitz Chem Corp. 
Chlcago, llllno~s 
(312) 736-1800 
Horrisons & Crosfield 
(Pacific) Inc. 
Emeryvllle, Cal~forn~a 
(415) 658-8333 
Superior Materials Inc. 
Garden C~ty, N Y 
(516) 222-1010 
Fort Louderdale, Flor~da 
(305) 473-6973 
D. N. Lukens lnc. 
Wertboro, Massachusetts 
(617) 366-1300 

Walsh and Associates, Inc. 
St LOUIS, Mlssourl 
(314) 781-2520 
Kansas C~ty, Mlrsourl 
(816) 842-3014 
Denver, Colorado 
(303) 457-31 11 
Memphls, Tennessee 
(901) 756-5809 
Tmns Western Chemicals, Inc. 
C~ty of Commerce, Cal~fornla 
(213) 942-1633 
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* Choosing the -- right - powder for 
slip and abrasion-resistance 

Through the use of dedicated 
technology and sophisticated 
production equipment, Sham. 
rock controls morphology, 
molecular weight and particle 
size distribution. The result? 

I Creation of a wide range of 
unique PTFE products-each 
designed to solve a particular 
problem in a specific 
application. 

Shown below are some 
coatings applications with 
performance characteristics 
desired, and.. .a specific 
Shamrock product recom-,t 
mended as the best solution 

When you need PTFE in yo1 
formulation, talk with our 
coatings-experienced staff. 
They'll make a recorn- 
mendation, send you 
samples and data. 

Container, s,..,nts can mobil#y and apln-neck abrarian resistance SST-3D 
Container, tyatw can mobility and spin-neck abrasion resistance SST-3H 
UWa-thin tiear$ abrasion resistance with clsrltv retention FIuodJJBE-A 

+ Coil, p~otective I corrosion inhibition and failing sand resistance I SST-SP5 
Coil, decorative . ' I taber abrasion and metal-mark mistance I FIUO~~SUP 515 
Powd6r coating I durability I FiuoroSLlP 525 

. General IMustrlai I fabrication protection I SST-2 
RintlM inks I rub-resistance I SST-3 
Cookware I non-stick I SST-Thermo .. 
Sales Regions: Ohio Sexton & Co. 
Florida R.H. Wells Co. Cincinnati, OH (513) 5421925 

~ ~ k ~ l ~ ~ , j ,  FL (813) 646-8470 .' Pennsylvania S.E. Firestone Associates 
Philadelphia. PA (215) 6351366 

Georgla Kinsmen Corp. J.M. Gillen Co. 
Atlanta. GA (404) 355-9550 Cuddy, PA (412) 257-3300 

'IlUnoia Shamrock Regional Offlce 
Chicago, IL (312) 629-4652 

. MlcMgm AT Callas Co. 
Troy, MI (313) 643-9280 

- lbrourl Cemsac Chemical 
St. Louis. MO 1314) 532-4330 

T~xas M D Chem~cals 
Waxahach~e, TX (214) 937-9914 

Canada Industrial Colours & Chem. . 
Brameton. ONT (416) 453-7131 

Europe Shamrock Technologies S A , 
Colombier (NE). Sw~tzerland 
+4110)38 412464 Fax +41(0)38 411982 

9batnmk ~eckolo~ ies ,  Inc. Phone: (201) 242-2999 
a * ,  .:$%i&'~f,hcifi~ St., Newark, N.J. 07114 Fax: 201-242-W4ITeIex: 138691 - - , , <  , 
w, .# , 1' 
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