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Education ' 9 4 W h e r e  We Are and 
Where We Are Going 

From Constituent Society programs to Committee activities to the Annual Meeting 
program, the current and future status of education within the Federation is positive! 
Throughout the organization, projects being undertaken are having an impact on all 
segments of the industry, from educators and students to practitioners, and even on the 
young people who won't be joining the industry until the 21st century. 

Many of FSCT's Constituent Societies hold first-rate seminars to benefit everyone from 
the beginner to the seasoned veteran. In places like Chicago, with its SYMCO program, to 
the Pacific Northwest and Southern Society Annual Meetings, attendees have heard indus- 
try experts discuss pertinent topics. Philadelphia, Cleveland and several other Societies 
disseminate information through intense one-, two-, and three-day seminars. If this isn't 
enough, several other Societies (Toronto is one that comes to mind) work closely with local 
colleges and universities to conduct coatings related courses. 

Nationally, two recently completed courses attracted interested participants from the 
United States, Canada. and Mexico. Chicago was the site of "Formulating for the New 
Clean Air Act" in March and the 1994 Spring Week program, "Adhesion in Coatings: 
Technology and Characterization." was held in Minneapolis. The Professional Develop- 
ment Committee developed the Chicago seminar and the Technical Advisory Committee 
deserves credit for the Spring Week seminar. Based on these successes, you can expect 
more programming in 1995 from these and other FSCT committees. 

Not to be outdone, the Annual Meeting Program Committee has been quietly working to 
expand the technical offerings at FSCT's premier event. This year, look for the program to 
include "Early Bird" sessions on specific topics related to the industry and expect some new 
wrinkles in the standard programs. The sessions being developed by the new FSCTmPCA 
Manufacturing Management Committee and the Professional Development Committee 
deserve special attention in New Orleans because of the topics and the format. The Annual 
Meeting Program Committee is certainly taking the theme "Excellence Through Innova- 
tion" literally. 

To make this scenario complete, we can't overlook the industry's future participants. 
Through the work of the Coatings Industry Education Foundation, scholarships and grants 
are being awarded to colleges and universities at record rates. The Educational Coordinat- 
ing Committee is also preparing to launch its ScienceIChemistry Resource Kit, which will 
assist those interested in mentoring to youngsters about science, chemistry, and the coat- 
ings industry. This will bring the industry to future generations. 

Added together, these actions make FSCT your "Educational Resource" and a valuable 
asset to your career. 

Michael G. Bell 
Director of Educational Services 
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Rbstracts of Papers in This Issue 
(Translatrons provrded by French-Monrreal Soctery Member Ala~n Brrsson, 01 Hoechsr Canada Inc and 
Spanrsh-Mex~co Soc~ery Member Cesar Fuenres Camsco 01 lnsasro Me~cano de Tecnrcos en P~nruras y hntas ) 

A Kinetic Study of the Reaction of Epoxi- 
dized Rubber and Carboxylic A c i d A . K .  
Copeland and S.F. Thames 

JCT, No. 66,833,59 (June 1994) 

The coatings industry has long been inter- 
ested in multifunctional crosslinking agents 
that emit no volatile organic compounds 
(VOC) during curing and are nontoxic. For 
instance, several traditional crosslinking 
agents are extensively employed, yet are 
subject to degradation to formaldehyde on 
the one hand or can possess residual iso- 
cyanates on the other. Ring opening reac- 
tions of epoxides are an ideal chemical re- 
action for there are no VOCs, no formalde- 
hyde nor residual isocyanates. Therefore, 
we undertook a study to investigate the 
feasibility of a novel epoxide reagent as a 
multifunctional crosslinking agent. Specifi- 
cally, poly-cis-isoprene has been epoxidized 
and evaluated as a reactant with a variety 
of carboxylic acids via isothermal differen- 
tial scanning calorimetry (IDSC). Accord- 

Etude Cinetique de la Reaction de Ca- 
outchoucs Epoxyfids et les Acides 
Carboxyliques--J.K. Copeland et S.F. 
Thames 

JCT, No. 66,833,59 (June 1994) 

L'industrie des revelements a longtemps 
ete interessee aux agents reticulants multi- 
fonctionnels qui n'emettent aucuns 
composes organiques volatiles (COV) 
durant la cuisson, et qui ne sont pas 
toxiques. Par example, plusieurs agents 
reticulants traditionnels sont empolyes de 
fapon intensive, mais sont sujet au 
degagement de formaldehyde d'un cote et 
peuvent posseder des isocyanates residuels 
de I'autre. Les reactions d'ouverture des 
cycles des Bpoxys sont des reactions 
chimiques ideales ne degageant pas de 
COV, formaldehyde ou residus d'isocy- 
anates. Donc, nous avons entrepris une 
etude pour tester un nouveau reactif epoxy 
comme agent de reticulation multi- 
fonctionnel. Plus specifiquement, le poly- 

Estudio Cinetico de la Reaccion Hules 
Epoxidizados y Acidos Carboxilicos-- 
J.K. Copeland y S.F. Thames 

JCT, No. 66,833,59 (June 1994) 

La industria de recubrimientos se ha 
interesado enormemente en 10s agentes 
multifuncionales de entrecruzamiento que 
no emiten compuestos organicos volatiles 
(VOC) durante el curado y no son toxicos. 
Por ejemple, varios agentes tradicionales 
de entrecruzamiento utilizados estan sujetos 
a la degradacion a formaldehido por un 
lado y por otro puede poseer isocianatos 
residuales. Las reacciones de apertura de 
aniilos de epoxidos son una reaccion 
quimica ideal para que no haya VOCs, ni 
formaldehido ni tampoco lsocianatos 
residuales. Se ha tomado un estudio para 
investigar la factibilidad de un reagente 
epoxido novedoso como agente multi- 
funcional de entrecruzamiento. Especifi- 
camente, el poli-cis-isopreno ha sido 
epoxidado y evaluado como un reactante 

~ngly, we measured the enthalpy of the re CIS Isoprene a ete epoxyfle et eval~e comme I con una var~edad oe acldos carbox~l~cos v a 
act on at var ous temperatJres and reactant react~f avec un qarnme d acloes carboxv- e~caneodecalor~metr~ad~lerenc al soterma 
concentrations.   he' change in heat with 
time is proportional to the change in the 
reactant concentration with time as the ring 
opening of epoxides with carboxylic acids 
gives chain modification via ester forma- 
tion. 

Therefore, we determined the reaction 
order and energy of activation. The reaction 
order was determined to be first order in 
acid. Three acids ranging in pKa's from 
1.26 to 4.95 were studied, which provided a 
range of activation energies from 42.9 to 
11 5.9 kJimol. 

Film Formation from Conventional and 
Miniemulsion Latex Systems Containing 
Dimethyl Meta-lsopropenyl Benzyl Iso- 
cyanate (TMlP)-A Functional Monomer/ 
Crossl inking Agent-Y.lnaba, E.S. 
Daniels, and M.S. El-Aasser 

JCT, No. 66,833,63 (June 1994) 

A series of model styrene (St)/n-butyl acry- 
late (BA) copolymer latexes with glass tran- 
sition temperatures below room tempera- 
ture were prepared by elther conventional 
or miniemulsion polymerization techniques 
as model systems for studies of film forma- 
tion. The functional monomer TMIS(META) 
(dimethyl meta-isopropenyl benzyl isocyan- 
ate; CYTEC lndustries1American Cyanamid 
Co.) was used as a functional monomer1 
crosslinking agent. A small amount of meth- 
acrylic acid (MAA) was introduced in some 
formulations to enhance the crosslinking 
reactions. A redox initiation system was used 
to reduce premature crosslinking during the 

l lq~es via la caior metrie sotnermlqLe .a 
aalavaae dlfferentle IIDSCI. De cetle facon. 
nous'atons mesure lenthabie de la readtion 
a plusieurs temperatures el concentration 
de reactifs. Le changement de chaleur avec 
le temps est proportionnel au changement 
de la concentration de reactif avec le temps, 
oh I'ouverture du cycle des epoxy avec les 
acides carboxyliques donne une modifica- 
tion de chaine via la formation d'ester. 

Formation de Film a Partir de Systemes 
Conventionnels et de Miniemulsions au 
latex Contenant L'isocyanate de MMa- 
lsopropenyl Benzyl (TMI'Y-Un Mono- 
merelAgent de Reticulation Fonction- 
nel-Y. Inaba, E.S. Daniels, et M.S. El- 
Aasser 

JCT. No. 66,833.63 (June 1994) 

Une serie de latex copolymeriques styrene 
(St)in-butyl acrylate (BA) avec des 
temperatures de transition vitreuse sous la 
temperature de la piece ont ete prepares 
avec I'aide de techniques conventionelles 
de polymerisation et de techniques de 
miniemulsions comme modeles pour I'etude 
de la formation de film. Le monomere 
fonctionnel TMI" (META) (isocyanate de 
dimethyl meta-isopropenyl benzyl; CYTEC 
lndustrieslAmerican Cyanamid Co.) a ete 
utilise comme un monomere fonctionneli 
agent de reticulation. Une petite quantite 
d'acide metacrylique (MAA) a ete introduite 
dans quelques formulations pour ameliorer 
les reactions de reticulations. Un systeme 
d'initiation redox a ete utilise pour reduire la 
reticulation prematuree durant la polymer- 

(ISDS), ademas se han tenido mediciones 
de la entalpia de reaccion a varias 
temperaturas y las concentraciones del 
reactante. Los cambios en el calor con el 
tiempo son proporcionales a 10s cambios 
en la concentracion del reactante con el 
tiempo mientras que la abertura de anillos 
de epoxidos con acidos carboxilicos dan 
una modification de cadenas via formaci6n 
ester. 

Formation de Pelicula de Sistemas La- 
tex Convencionales y Miniemulsion 
Conteniendo Dimetil Meta lsopropenil 
Bencil lsocianato (TMIa)-Un Monomero 
FuncionallAgente de Entrecruzamientc- 
Y. Inaba, E.S. Daniels y M.S. El-Aasser 

JCT, NO. 66,833,63 (June 1994) 

Se prepararon una serie de modelos de 
copolimeros atex de estireno n-butt acrilato 
(BAI con temDeratLras de transicion vltrea 
60r debajo a lade la temperatura del cuarto 
donde fueron preparados para cada una de 
las tecnicas de polimerizacion conventional 
o de miniemulsion como sistemas modelo 
para estudios de formation de pelicula. El 
mondmero funcional TMI" (META) (Dimetil 
meta-isopropenil bencil isocianato; CYTEC 
IndustriesiAmerican Cyanamid Co.) fue 
usado como un mon6mero convencionali 
agente de entrecruzamiento. Se introduj6 
en algunas forrnulaciones una pequefia 
cantidad de acido metacrilico (MAA) para 
engrandecer ias reacciones de 
entrecruzamiento. Un sistema de iniciacibn 
redox fue usado para reducir el entrecruza- 
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polymerlzatlon. A comblnatlon ot an lonlc 
surfactant (sodium lauryl sulfate) and co- 
surfactant (hexadecane or cetyl alcohol) was 
used as the mixed emulsifier for the 
miniemulsion system. 

This paper describes the performance 
of TMI as a crosslinking agent and the ef- 
fects of the combination of TMI and MAA on 
the latex film formation Drocess. 

High-Solids Coatings Using Benzylani- 
linium Sulfonates-T. Morimoto and S. 
Nakano 

JCT, No. 66,833,75 (June 1994) 

Benzylanilinium sulfonates (In) were syn- 
thesized by reacting benzylchloride with N,N- 
dimethylaniline, followed by the exchange 
of C t  with RSO,. The benzylanilinium sul- 
fonates reacted with H,O, releasing sulfonic 
acid only at temperatures greater than 75'C, 
although this temperature varied according 
to the p-substituents on the I n  benzyl group. 

Clear coating solutions, consisting of an 
acrylicpolyol, hexamethoxymethylmelamine 
(HMMM), and In ,  gave cured films over 
125°C. Clear coating solutions containing 
I n  showed superior storage stability and 
curability compared to that of clear coating 
solutions containing amine blocked p- 
toluenesulfonic acid, a widely used acid cata- 
lyst. Furthermore, coating solutions contain- 
ing I n  showed reduced baking times. 

Consequently, it was found that I n  acts 
as an effective latent thermal acid catalyst 
for the crosslinking reaction between acrylic 
polyols and melamine resins. 

Hygrothermal Stress Evolution During 
Weathering in Organic Coatings-D.Y. 
Perera and M. Oosterbroek 

JCT, No. 66,833,83 (June 1994) 

Hygrothermal stresses developing in two 
clearcoats exposed to two types of acceler- 
ated weathering were determined. The 
physical and chemical changes induced by 
weathering produce a continuous increase 
of tensile and compressive stresses which 
ultimately causes it to crack. It was found 
that the stress magnitude and the duration 
of exposure at which the coating cracks 
depend on the type of the accelerated weath- 
ering. Also, the rate of stress relaxation 
decreases with duration of weathering. How- 
ever, the shape of curves describing the 
stress dependence on duration of weather- 
ing is the same provided that the main 
mechanism of coating degradation does not 
change. 

When combined with other techniques, 
the measurement of stress appears to be 
an Important way of studying coating dura- 
bility. It also enables one to determine if a 
coating undergoes physical aging, another 
phenomenon altering the coating proper- 
ties. 

Isatlon. Une combinaison d'un surfactant miento prematuro durante la polimerizaci6n. 1 lonibue (sulfate de sodium laurvl) et d'un I Tambien fue usado una combinacion de un 
co-surfactant (hexadecane ou alcool 
cetylique) a ete utilisee comme melange 
emulsifiant pour le systeme de miniernulsion. 

Cette publication decrit la performance 
du TMI comme un agent de reticulation et 
les effets de la combinaison du TMI et MAA 
sur le procede de la formation d'un film au 
latex. 

RevCtements a HauteTeneur en Matieres 
Solides Utilisant des Sulfonates de 
Benzylanilinium-T. Morimoto et S. 
Nakano 

JCT. No. 66.833,75 (June 1994) 

Des sulfonates de benzylanilinium (In) ont 
ete synthetises en combinant le chlorure de 
benzyl avec le N,N-dimethylaniline, suivi par 
I'bchange de CI- avec RSO-,. I n  a reagi 
avec H20 donnant de I'acide sulfonique, 
seulement a des temperatures superieures 
a 75"C, malgre le fait que la temperature a 
variee selon les substituts-p sur le groupe 
I n  benzyl. 

Des solutions claires, constituees d'un 
polyol acrylique, I'hexamethoxym6thyl- 
melamine (HMMM) et I n ,  ont donne des 
films reticules a plus de 125°C. Des solu- 
tions claires contenant I n  ont demontre une 
supbriorite A I'entreposage et a la reticulation 
comparativement aux solutions claires 
contenant I'acide p-toluenesulfonique, lequel 
est largement utilise comme catalyseur 
acide. De plus, des solutions contenant I n  
ont demontre des temps de cuisson reduits. 

En somme, il a ete demontre que I n  
agit comme un catalyseur acide thermique 
latent tres efficace pour la reticulation entre 
les polyols acryliques et les resines 
melamine. 

Evolution du Stress Hygrothermique 
Durant de Viellissement de RevCtements 
Organiques--BY. Perera et M. Ooster- 
broek 

JCT, No. 66,833,83 (June 1994) 

Les stress hygrothermiques se developpant 
dans deux couches claires exposees deux 
types de vieillissement acceleres, ont ete 
determines. Les changements physico- 
chimiques induits par le vieillissement 
produisent une augmentation continue des 
stress de traction et de compression. 
lesquels causent ultimement un craquement 
du revgtement. iI a ete demontre que la 
magnitude du stress et la duree de 
I'exposition pour lequel le revetement 
craque, depend du type de viellissement 
accelere. Egalement, le taux de relaxation 
du stress decroit avec la duree du 
vieillissement. Par contre, la forme des 
courbes decrivant la dependance du stress 
sur la duree du vieillissement est la mi2me. 
en autant que le mecanisme principal de 
degradation du revgtement ne change pas. 

Lorsque combinee avec d'autres tech- 
niques, la mesure de stress apparait gtre 
un parametre important pour I'etude de la 
durabilite des revstements. Elle permet 
egalement de determiner si un revMement 
subit un vieillissement physique. 

surfactante ionic0 (sulfato de lauril sodio) y 
un consurfactante (hexadecano) como un 
emulsificador de mezcla para el sistemade 
miniernulsion. 

Este documento describe el desarrollo 
del TMI como un agente de 
entrecruzamiento y 10s efectos de la 
combinacion del TMI y el MAA en el proceso 
de la formacibn de pelicula latex. 

Recubrimientos Altos Solidos Usando 
Sulfonatos de Benzilanilino-T. Mori- 
mot0 y S. Nakano 

JCT. No. 66,833,75 (June 1994) 

Los sulfonatos de benzilanilinio ( I  n) fueron 
sintetizados por la reaccibn de bencil-cloruro 
con N,N-dimetilanilina, seguida por el 
intercambio de CI- con RS03-. El I n  
reaccionb con H20 liberando acido sulfdnico 
solo a temperaturas mayores de 75"C, sin 
embargo, esta temperatura vario de acuerdo 
a 10s p- substituyentes en 10s grupos I n  
bencil. 

Soluciones de recubrimientos de pelicula 
decorativa las cuales consisten de un polio1 
acrilico, hexametoximelamina (HMMM) y I n, 
dan peliculas curadas arriba de 10s 125°C. 
Las soluciones que contienen I n  muestran 
una estabilidad superior de almacenaje y 
curabilidad comparado con las soluciones 
que contienen acido p-toluensulfonico 
amina, usado ampliamente como acido 
catalizador. Ademas, las soluciones de 
recubrimiento que contienen I n  muestran 
una reduccion en el tiempo de horneado. 

Consecuentemente, se encontro que el 
I n  actua como un acido catalizador iatente 
para la reaccibn de entrecruzamiento entre 
polioles acrilicos y resinas de melamina. 

Evolucion de la Resistencia Higrotermica 
Durante la E X D O S ~ C ~ O ~  a la lntem~erie de 
~ecubrimientos Organicos-BY'. Perera 
y M. Oosterbroek 

JCT, No. 66,833,83 (June 1994) 

Se determino la resistencia higroterrnica en 
dos recubrimientos de pelicula decorativa 
expuestos a dos tipos de exposicion 
acelerada a la intemperie. Los cambios 
fisicos y quimicos inducidos por esta 
exposicion producen un increment0 continuo 
de las resistencias a la tension y compresidn 
las cuales causan que se estos recubri- 
mientos se rajen. Se encontro que la 
magnitud de la resistencia y la duracion a la 
exposici6n a la cual el recubrimiento se raja 
depende del tip0 de exposicion. Sin em- 
bargo, la forma de las curvas describen la 
dependencia de la resistencia en duracion 
de ~ntemperismo. 

Cuando se combine con otras tecnicas 
de medicion de resistencia este sera un 
importante camino para el estudio de la 
durabilidad del recubrimiento. Es posibie 
determinar si otro fenomeno altera las 
propiedades del recubrimiento. 
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I NOW OVER 11,000 RAW MATERIALS LISTED! I 

Coatings MSDS CD Retrieval System 
A new vista in Material Safety Data Sheet access and storage for the Coatings Industry 

Only from the Federation of Societies for Coatings Technology 

A Comprehensive MSDS Access, 
Storage, Retrieval System on CD 
PanoramaTM is a new vista in Material 
Safety Data Sheet (MSDS) access and 
storage for the coatings industry. Never 
before has such information been 
available in a single, affordable, easy- 
to-use package, providing users with 
comprehensive information on over 
8,000 raw material products in the 
coatings industry. 

On Panorama, each entry is fully 
indexed, and integrated information 
searching software is included, permit- 
ting users to locate an individual 
MSDS by: 

A Product name 
A Chemical name 
A Manufacturer 
A Key words 
A CAS number 
A Specific in-house codes 

Satisfies Government Regulations 
Panorama meets the requirements of 
government legislation mandating that 
manufacturers maintain a 30-year file of 
MSDS information, without supporting 
a mountain of paperwork. The single 

Panorama CD replaces over 1,000 
computer disks or 250.000 pages of 
typewritten text. 

Continuous Improvement, 
Continuous Updates 
In an effort to provide users the most 
current and comprehensive MSDS 
information, Panorama is available only 
by annual subscription. Each quarter, 
a new Panorama CD will be supplied 
to subscribers. The updated version 
will contain all original MSDS, plus all 
new and revised sheets. Superseded 
MSDS, while remaining on file as 
required by law, will be labeled to alert 
the user that they have been replaced 
by more current data. 

Panorama: Only from the 
Federation of Societies for 
Coatings Technology 
It was inevitable that the Federation 
of Societies for Coatings Technology 
(FSCT) would develop the Panorama 
system. In concert with the FSCT's 
Chicago Society, Panorama develop- 
ment began in 1991. Today, over 8,700 
individual raw material products are 
contained on the system's single CD, 
and the number is growing weekly. 

In addition, the National Paint & Coat- 
ings Association's Raw Material Index 
will be included on each disc, providing 
valuable formulation information. 

Subscribe Today 
To subscribe to Panorama, call, write 
or fax for a Subscription and License 
Agreement. One and two-year subscrip- 
tions are available. Special discounts 
are provided to FSCT and NPCA 
member companies. 

For Additional lnformation 
If you have additional questions, call the 
Panorama InfoLine at 1-61 0-940-0777 
or write to: Panorama, Federation of 
Societies for Coatings Technology, 
492 Norristown Road, Blue Bell, PA 
19422-2350. Fax (61 0) 940-0292. 

PANOMAME 

A Instant MSDS access 
A lnformation management 
A User customization 
A Satisfies government regulations 
A Developed and backed by the FSCT 

Federation of Societies for 
Coatings Technology 
492 Norristown Road 

Blue Bell, PA 19422-2350 
(61 0) 940-0777 

F& (6i  0) 940-0292 

M Panorama IS endorsed by the Nat~onal 

A Used with 1BM"compatible computers 4 s  Pam & Coatlngs Assoclatlon 

Circle Na 8 on the Reader Service Card 



federation News 

" Futureview" Is Focus of Annual Meeting Keynote Address 
By Leading Technology Forecaster, Daniel Burrus 

One of the nation's leading science and 
technology forecasters. Daniel Burrus, will 
present the Keynote Address at the Opening 
Session of the FSCT's 70th Annual Meet- 
ing, being held in New Orleans, LA, on 
October 12- 14. 

Mr. Burrus is the founder and president 
of Burrus Research Associates, Inc., a re- 
search and consulting firm that specializes 
in global innovations in science and tech- 
nology, their creative application. and fu- 
ture impact. 

His firm uses specially developed infor- 
mation-gathering techniques which enable 
it to help corporations, associations. and uni- 
versities creatively apply cutting-edge in- 
formation as they develop both short- and 
long-range plans. 

His company's mission is to assist people 
of all ages understand and profit from tech- 
nological change, and to become excited 
and involved in building a better tomorrow 
by discovering creative uses for the new 
tools of science. Their client list includes a 
wide range of industries, including many 
Fortune 500 companies, such as IBM, 
AT&T, Exxon, DuPont, Chrysler, Philip 
Morris, and Motorola. 

Mr. Burrus produces a variety of publi- 
cations including the Technology Futures 

b 
Futureview: Your Creative Edgt 

According to Daniel Burrus, 
we are now entering the golden 
era of innovation and invention. 
Creativity, the force behind all 
progress, is not typically a sub- 
ject covered in schools. It seems 
elusive, yet we all place a high 
value on it. All people have cre- 
ativity within them. 

The speaker maintains that by 
developing your creative poten- 
tial and using it to its fullest, you 
can become more efficient, more 
productive, more vibrant and 
more alive. His presentation is 
designed around "Futureview 
with emphasis on giving a usefu 
process for developing and us- 
ing creativity. 

Nen,sletter, and is the author of several au- 
dio and video cassette learning programs. 

His interest in research became apparent 
in his third year of college when he became 
one of the first undergraduates in the nation 
to direct a federal research grant. He went 
on to found and manage five businesses in a 
variety of fields, one of which, in the field 
of aviation, was a national leader with over 
30 locations. 

Mr. Burrus has produced his own cable 
television show entitled "Futurescope." and 
has delivered over 800 speeches in the past 
six years to top executives, sales people, 
and educators. 

In his timely and provocative presenta- 
tions, Mr. Burrus helps his audiences un- 
derstand how to make a rapidly changing 
business environment a competitive advan- 
tage by getting all members of an organiza- 
tion involved in creatively utilizing the lat- 
est technology. 

The Opening Session will be held on 
Wednesday, October 12, at the Ernest N. 
Morial Convention Center. 

"Excellence Through Innovation"- 
1994 Technical Program Theme 

In keeping with the theme, "Excellence 
Through Innovation," the Annual Meeting 
Program Committee has developed a dy- 
namic program which focuses on innova- 
tions in technology and present5 state-of- 
the-art information. 

The Annual Meeting will open with the 
popular Technical Focus presentation. This 
year, the speaker is Mark Holt of ClBA 
GElGY in Ardsley, NY. He will discuss in- 
novative work which exemplifies the An- 
nual Meeting Program theme. 

New to the FSCT event are "Early Bird" 
sessions which will be held on Thursday, 
October 13, to give more detailed informa- 
tion on pertinent subjects. Initial topics will 
cover "Empowerment" and "Quality." 

In addition, a wide variety of technical 
presentations will be offered focusing on 
areas of interest. such as advanced topics in 
coatings research, color technology, inno- 
vations in the development of VOC compli- 
ant corrosion inhibitivecoatings, and an IS0  
9000 case study. Highlights include a pre- 
sentation on the human side of process safety 
management and formulating for low VOC 
coatings. The technical program will also 
include Roon Award Competition papers, 

the American Paint & Coatings Journal1 
A.F. Voss Award Competition papers, and 
international papers. 

The highlight of the Annual Meeting is 
the Mattiello Memorial Lecture, to bedeliv- 
ered by Dr. Richard R. Eley, Senior Scien- 
tist at The Glidden Company. The Mattiello 
Lecture, which concludes the Annual Meet- 
ing technical program, is scheduled for Fri- 
day morning at 10:30 a.m. 

FSCT Paint Industries' Show-The 
Coatings Industry's "Main Event" 

The largest coatings-related exhibition 
in the world-the FSCT Paint Industries' 
Show-will be held in conjunction with the 
Annual Meeting at the Ernest N. Morial 
Convention Center-New Orleans. More 
than 270 supplier companies to the coatings 
manufacturing industry will be present to 
discuss their newest products and services. 
In over 90,000 sq. ft. of exhibits will be 
displayed a wide variety of raw materials, 
production equipment, containers and fill- 
ing equipment, laboratory apparatus, and 
testing devices for the paint and coatings 
producer. 

Key personnel from the top technical 
and sales staff of supplier companies will be 
available to provide attendees with an op- 
portunity to learn of the latest developments 
in their products and services. 
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Daniel Burrus to Present Keynote Address; 
Additional Annual Meeting 8; Paint Show ~ighlights 
(Continuedfiom page 121 

Exhibit hours will be: Wednesday, Oc- All reservations must be placed through registered social guests will depart on de- 
tober 12-10:OO a.m.-5:00 p.m.: Thursday, the FSCT Housing Bureau to obtain pre- luxe motorcoaches for a visit to the exquis- 
October 13-9:00 a.m.-5:00 p.m.: and Fri- ferred rates. Housing information was sent ite city estate Longue Vue House and Gar- 
day, October 14--9:OO a.m.-12:OO Noon. to all members in May. dens, once home to the prominent Stem 

familv. There. euests will have an oooortu- 
Registration Fees 

Advance registration fees include three 
days of admission to the Paint Industries' 
Show and all concurrent program sessions 
of the FSCT Annual Meeting. 

Advance registration discounts will be 
available until September 1. The advance 
fees are $75 for members and $100 for non- 
members. The fee for social guests is $60 in 
advance. Retired members and their spouses 
may register for the special advance only 
fee of $25 each. 

Registration credentials will be mailed 
to advance registered attendees in Septem- 
ber. 

On-site rates are $90 for members, $125 
for non-members, and $70 for social guests. 

The Registration Services Area will be 
located at the Ernest N. Morial Convention 
Center. 

Hotels and Reservations 

Twelve hotels have reserved blocks of 
rooms for the Federation event. The Marriott 
and the Sheraton will serve as co-headquar- 
ters for the Annual Meeting and Paint In- 
dustries' Show. Other hotels include the 
Doubletree, Holiday Inn Crowne Plaza, 
Westin Canal Place, Fairmont, Monteleone, 
Le Meridien, Omni Royal Orleans, Radisson 
Suites, Hilton, and the Holiday Inn Down- 
town. 

Special Zone Fares 

Air travel expense to the Annual Meet- 
ing and Paint Industries' Show can be re- 
duced by using discounted zone fares of- 
fered by Delta Airlines. No Saturday night 
stay is required. To take advantage of these 
discounts, refer to the following file code 
when contacting Delta: 
Call (800) 241-6760 and mention 15014. 

Zone fares on both Delta and United 
Airlines are available from the FSCT Travel 
Desk. For domestic U.S., call (800) 448- 
FSCT. For calls outside the U.S., contact 
(215) 628-2549. Faxes mav be sent to (215) 
628-0310. Mention FSCT Paint show. 

If you desire a Saturday night stay, a five 
percent discount on the lowest fare appli- 
cable can be obtained. On all discounted 
fares, there may be certain restrictions and 
penalties for changes or cancellations. Air- 
port surcharges may apply. 

Social Guest Program: 
'Big Easy' Arts and Entertainment 

Activities for social guest registrants be- 
gin at the Marriott on Wednesday, October 
12, with an Welcome Social, featuring local 
artists demonstrating their vocal, culinary, 
and decorative talents to the participants. 

On Thursday, October 13, following a 
continental breakfast at the Marriott Hotel, 

nity ;o stroll ;he beautifully landscaped 
grounds, tour the mansion, enjoy refresh- 
ments under the pavilion, and attend infor- 
mative programs on various collections dis- 
played at Longue Vue. 

After Longue Vue, guests will board 
motorcoaches for the Convention Center to 
attend the Federation's Mardi Gras Magic 
Luncheon. The festivities include Big Easy 
entertainment and a presentation by a local 
expert on the symbolism of the Mardi Gras 
Krewe and colors. 

Following the luncheon, participants will 
have time on their own to explore the many 
New Orleans attractions and shops. 

Social guest registration is $60 in ad- 
vance and $70 on site, and includes the 
Wednesday Social, Thursday Breakfast and 
Tour, and the Mardi Gras Magic Luncheon. 

Mardi Gras MAGIC 
Annual Luncheon 

The Federation's Annual Awards Lun- 
cheon will be held on Thursday, October 13 
at the Convention Center. In addition to the 
presentation of FSCT Awards, the Luncheon 
will feature a re-creation of Mardi Gras 
Magic, complete with Big Easy music and a 
Mardi Gras Tableau. 

Luncheon tickets can be purchased in 
advance or on-site at $25 each. Social guest 
registration includes the Luncheon ticket. 

New FSCT Video Reviews VOC Determination Test Procedures ~~o-~~/'N",","g,a,la~~Ifr'i;gdn 
A new coatings test procedure video, 

"VOC Determination Errors . . . How to 
Avoid the Pitfalls," is now available through 
the FSCT. Prepared by the Technical Com- 
mittee of the New York Society for Coat- 
ings Technology, this new video provides a 
step-by-step review of the procedures used 
to determine the VOC content of coatings. 

The 23-minute video offers relief for 
coatings manufacturers dealing with ever- 
increasing pressure to develop finishes with 
lower VOC content. It reviews the follow- 
ingcurrent ASTM test procedures: D 1475- 
Test Method for Density of Paint, Varnish, 
Lacquer and Related Products; D 2369- 
Test Method for Volatile Content of Coat- 
ings: D 3792-Test Method for Water Con- 

Organic Compound (VOC) Content of Paints 
and Related Coatings; and D 4017-Test 
Method for Water in Paints and Paint Mate- 
rials by Karl Fischer Method. 

The video has been designed to give 
coatings formulators a detailed overview of 
the procedures used to evaluate the VOC 
content in products and provide information 
to make it easier to avoid errors in the test- 
ing process. A necessary addition to any 
company library, it has an easy-to-under- 
stand format and will be beneficial to every- 
one responsible for conducting tests in the 
lab, from the newly hired to the seasoned 
veteran. . . the rookie chemist to the techni- 
cal director. 

The new video is available throueh FSCT 

The National Paint & Coatings Associa- 
tion will hold its annual meeting on October 
10-12, at the New Orleans Hilton and Tow- 
ers, in New Orleans. 

NPCA will admit advance registered at- 
tendees* of the FSCT Annual Meeting and 
Paint Industries' Show to the Forum Ses- 
sions being held during its annual meeting 
at no additional charge. These sessions will 
be conducted at the New Orleans Hilton on 
Monday and Tuesday, October 10 and I I. 
For admittance to these sessions, FSCT con- 
vention attendees must complete NPCA's 
complimentary registration form available 
at the NPCA registration area located in the 
New Orleans Hilton Hotel. 

- .  - 
tent of Water-Reducible Paints by Direct Headquarters at the price of $50. To order, - 
Injection into a Gas Chromatograph; D contact Meryl Cohen, FSCT, 492 Norristown *Offer valid for Regular Advance Regis- 
3960-Practice for Determining Volatile Rd., Blue Bell, PA 19422; (610) 940-0777. trants only. 
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An Infrared Spectroscopy Atlas 
for the Coatings Industry 

Two Volumes-1 024 Pages, Over 2500 Spectra 

This revised and expanded two-volume. 
fourth edition contains a compilation of more 
than 2,500 spectra. fully indexed. of materials 
commonly used in the coatings industry. All 
spectra have been generated on high resolu- 
tion Fourier Transform spectrophotometers with 
recorded spectral ranges covering the region 
between 4,000 and 400 cm - I .  

Authored by experts in the field of coatings 
infrared analysis, the 1024-page text consists of 
eight fundamental and comprehensive chap- 
ters, including theory. instrumentation, lR instru- 
mentation accessories, sample preparation, 
and qualitative and quantitative analysis. 

A fully indexed literature survey represents 
the most complete bibliography published in 

this type of text. It is organized into sections 
such as theory, general information, reviews, 
instrumentation, experimental techniques, 
compilation of spectra, quantitative analysis, 
coatings, polymers applications and pigment 
applications. Each section is in chronological 
order. 

This handsome set is packaged in a sturdy 
slip case for easy shelf storage. 

Also, a computerized database of all the 
spectra featured in the Atlas has been devel- 
oped by the Nicolet Instrument Corp.. in coop 
eration with the Federation. The Nicolet Coatings 
Technology Database is available at additional 
cost from Nicolet to assist in computer searching 
during quantitative infrared analysis. 

$150-Federation Members/$200-Non-Members 
Please make all checks payable in U.S. Funds on a U.S. Bank 

Federation of Societies for Coatings Technology 
492 Norristown Rd., Blue Bell, PA 19422-2350 

(2 15) 940-0777 FAX: (2 15) 940-0292 

Circle No. 1 on the Reader Service Card 



A 
PANORAMK 

Coatings MSDS CD Retrieval System 

- For IBM,. and IBM-Compatible Cornputers- 

SUBSCRIPTION AND LICENSE AGREEMENT 

DATA PUBLISHED ON COMPACT DISC BY 
FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

492 Norristown Rd., Blue Bell, Pa 19422 
Tel. - 610-940-0777 Fax - 610-940-0292 

Shipment ir expressly made subject t o  the termr and conditions contained herein, including a limitatlo" of warranty and a limitation of liability. .... 
Bared on the termr and conditions herein we hereby order the number of rubrcr~ptionr (indicated below) to 'Pan~tama'~ Caatingr MSDS CD Retriwal System" databare (the "Pmduct"). 
Weunderstand thatthe Productw~ll bedelLeredto urwithin 30dayrafterreleareof thecurrentver~ion of theproductand receiptofarlgned purchaseorder and prepaymentof therubrcription 
fee plus shipping and handling charger and taxer anddutier where required, and that our license to use the Product wlll terminate 12 months or 24 months, depending on the length of the 
rubrcnptton term selected, after delivery of the Product. A rubrcriptlon 15 defined ar the inittal compact dlrc containing thecurrent database and addltlonal updates to be shipped quarterly 
over the term of the rubrcript~on penod. 

INSTRUCTIONS - Please complete information below in full. Indicate quantity and length of subscription. Include Purchase 
Order number, or remittance by check or credit card 

SUBSCRIPTION RATES SUBSCRIPTION INFORMATION 

Members o f  t he  COMPANY 
Federation o f  Societies f o r  Coatings Technology DlVlSlON 

o r  
National Paint and Coatings Association 

BILLING ADDRESS: 

Quantity One-Year O Two-Year 0 Street or P.O. Box 

Single disc - f 900 $ 1,600 City State 
2-5 discs - $855 ea. $1,520 ea. Country Mailing Code 
6-1 0 discs - $81 0 ea. $1,440 ea. 
11 +discs - $765 ea. $1,360 ea. 

N o n  Member  Subscriptions 

Quantity One-Year 0 Two-Year 0 
Single disc - $1,200 $2.1 00 
2-5 discs - $1,140 ea. $1,995 ea. 
6-1 0 discs - $1,080 ea. $1,890 ea. 
11 +discs - $1,020 ea. $1,785 ea. 

TOTAL SUBSCRIPTION PRICE: $ 

PURCHASE ORDER # 

CREDIT CARD: AX 0 MASTERCARD 0 VISA 0 

SHIPPING ADDRESS: 

Street Only 

City State 

Country Mailing Code 

PRIMARY CONTACT: 

NAME 

TITLE 

TELEPHONE 

FAX 

CARD NUMBER AUTHORIZED BY: 
NAME 

EXPIRATION DATE SIGNATURE 

AUTHORIZED SIGNATURE 

DATE 

FOR OFFICE USE ONLY 

Payment ReselvFd: Subscripr~on Code: 

P.O. Received Subrriptia Expires: 



1. Parties to Aareement ARISING FROMTHE USE OFTHE INFORMATION CONTAINEDONTHIS CD-ROM. 
The panies to this agreement are Federation of Soc~eties for Coatings Technology 
(hereinafter ''Licensor') and the Llcensee identified on the first page of this Ag~ee- 

THE DATA PROV DED ON THE PRODLCT WAS FORMUATED WtTh A REASON. 
AB-E STANDARDOFCARE TO INSURE ACCLRACY. INFORMATION CONTAINED 
IN THE DATABASE IS SJPPLIED TO L CENSOR BY ThlRD PARTIES. AND LICEN. 
SOR EXPRESSLY DISCLAIMS ANY RESPONSIBILITY OR JAB LlTY FOR ThE 
NEGLIGENCE OR WI,LFU.. MISCONDUCT OF SLCH SUPP-IERS IN THE PROVI- 
S OhOF Trl S INFORMATION USERSOF THISPRODJCTARE SOLELY RESPON- 
SIB-E FOR COMPL AhCE WlTh ANY COPYRIGHT RESTRICTONS AND ARE 

ken1 (oLicensee" or "us). 

2. The Product - - - - ~  

Tne Panorama" Coat~ngs MSDS CD Retr eva System, the Product,'conssts of 
the database steo above stored on CD.ROM 0 sc,s s s x d  q~arterly our ng tne term 
ofthes,oscr~pt#onagreemenl aLser sman-a ,andrhesoftwareltne Persona -!branan 
Sohware I r e q ~  r w  to a m s s  the database. Tne oatabase conssl of nformat#on 
mntamed n Mater a Safety Datasheetst MSDS',forraw mater als.aswe! astechn cal 
spec1 cat#onsconta neo n a Raw Matena Index lor raw mater als ~ s e d  n the man-fac- 
tJre of oalnt. coal nos and ~nks Tne CD.ROM o scs are oes anw to be accessed 

REFERRED TO THE COPYRIGHT NOTICES APPEARING IN THE DATABASE ON 
THE CD-ROM OR IN THE ORIGINAL PRINTED MATERIAL, ALL OF WHICH IS 
HEREBY INCORPORATED BY REFERENCE. 

12. Limitation of Liability 
thro~gn a CD-ROM a r  ve m-pea toether an IBM compat ole persona computer (PC 
AT " 386orarealerw1m MS DOS3 301 ater w tn M crosott W noows " 3 0or ater, and 

Ltcensee agrees to hold iicensor harmless from any llabllity arising from Incorrect 
operation of the Product. Llcensee further agrees that LICENSOR ASSUMES NO 
RESPONSIBILITY WITH RESPECT TO LICENSEE'S USE OF THE PRODUCT 2 MB or RAM minimum). Host adapters and SCSl Interface cables are also required. 

3. Multiple Subscriptions 
Multiple subscriptions shall be defined as orders for multlple discs by a single 
organization to be shipped to a single address. 

4. The License 
In consideration of Davment of the license fee. which is included in the subscription 

AND ShAL- NOT BE LIABLE FOR LOSS OF PROFITS -0SS OF LSE OR 
IhCIDENTA-. CONSEQUENTIAL OR EXEMPLARY DAMAGES. EVEN IF AWARE 
OFTHEPOSSIB LlTYTrlEREOF.INCLJDthG.WlTHOLTLIMITATI0N. LIAB LlTY 
LNDERANY FEDERAL, STATE OR LOCAL ENVIRONMENTALLAWSOR REGb 
LATIONS I h  NO EVENT MAY ElThER LICENSOR OR L CENSEE BRlhG ANY 
CLAIM OR CALSE OF ACT ON AGA NST TrlE OTHER MORE ThAN ONE YEAR 
AFTER SUCh CLA M OR CAJSE OF ACTION ARISES -1CEhSOR SHALL N h O  
EVENT BE LIAB-E FOR MORE TnAN THE L CENSE FEE ThEh PAID FOR TrlE 
PRODJCT 1WhETHER -1CENSOR'S LIABILITY ARISES FROM BREACH OF 
WARRANTY. BREACrl OF ANY OBLIGATION ARlSlhG FROM BREACH OF 
WARRANTY. OThER BREACH OF TH S AGREEMEhT, OR OTnERWlSE . 
WHETHER IN CONTRACT OR IN TORT, SOME STATES DO NOT ALLOVV THE 

, , 
price, the Licensor grants to Licensee a non-transferable, non-exclusive license to 
use the Product according to the terms and cond~tions of this Agreement, which 
licenseshall terminateafter twelve (12) monthsortwenty-four (24) months, depend- 
ing on the term of the subscrlptlon, after the delivery of the Product to the Licensee, 
u iess extended by Llcensor upon renewal of the subscription at the then current 
rates. Licensee shall use Product only for internal purposes, shall not use the 
Product as a component of, or a basis for, a dlrectorv or database prepared for 

EXCLJSlOhOR -IM TATIONOF THE IMPLIED WARRANTIESOF LIABILITY FOR 
NCIDENTA- OR COhSEOLlENTlAL DAMAGES. SO TrlE ABOVE -IMITATION 
MAY NOT APPLY TO EACH LICENSEE commerc~alsale or o str b ~ t  on o.ls8detne L ~ensee'so;~an!zal,on and snall ne ther 

~ J P  care the Product or ater the Prodcct In any way, provded, however, that me 
L~censee may make backup coples of the Product, in whole or In part, for use only 
in accordance with the terms in this Sectton 4. 

13. Term 
The term of this Agreement shall be one year or two years, depending on the 
applicable subscription fee paid, and may be renewed at the fees current on the 

5.  Ownership of Data and Database 
The database ordered on the Agreement as formaned for CD-ROM publishing is 

renewal date. 

14 Termmation of License owned by Licensor and no right to the database in this form or any part thereof IS 
conveyedtoLicenseeexceptthertghttouse itwithin IheLicensee's normal business 
ooerations. In no event mav Dersonsotherthan the Llcensee and its emplovees be 

If Licensee breaches any term of this Agreement, in additlon to all other legal 
remedies. Licensor may immediately terminatethe Licensegranted hereunder. Upon 

permitted to use the data in.the CD-ROM disc form. In no event may the database 
be downloaded for sale or conveyance for value by Licensee to a thlrd party. 

termination of the License bv Ltcensor or Llcensee for anv reason. Licensee shall. 
unless otherwise agreed to in writlng by Licensor, immediately return to Licensorthe 
Product and all copies thereof, whether mod~f~ed, merged or included wlth other data 

6. CD-ROM Disc Drives 
The Product have been desianed to operate on CD-ROM Disc Drives which have 

or software and shall certlfy In wrltlng to Licensor thatilcensee has not retalned the 
Product or copies thereof. The provisions of this Agreement which protect the 

been tested by Licensor or iniccordance w~th procedures established by Licensor. 
A list of such drives and procedures IS avatlable from Llcensor. 

proprietary rights of Llcensor shall continue in force after termlnatton 

15, Indemnification 
7. Confident~ality 
Licensee shall take all necessary action whether by instruction, agreement, or 

Ltcensee agrees to indemnify and hold Llcensor harmless from and against any and 
all clatms of thlrd partles (~nclud~ng copyr~ght infringements) arcsing out of or related 

otherwise, to restrict and control ihe use, copying, protection and security of the 
Product data, software, documentation and other support materials to assure 

to the use of the Product by Llcensee. 

compliance with the terms hereof and shall prevent access to the Product except to 
those permined to have access by the terms of thls Agreement 

16. Notices 
Ail notices. consents or other communications referred to herein shall be in writina. 
and shall be sent to the other party by first class mail addressed to that party at ti; 
address s~ecified in this Aareement or to such alternate addressas either Panv mav 8. Hotline 

For oneyear from the date of delivery of the Product, Licensor wtll have consultants 
available bv teleDhone durina 11s normal business hours to answer questtons and 

furnish In ivrltlng to the otier. 

provide asiistanie for ~icencee. Use of such hotline will be at ~iceniee's sole risk 
and Licensor shall not be lhable for any loss or damage arising therefrom, whether 

17. No Assignment by Licensee 
This Agreement, and theLicensecontained herein, may notbeassigned by Licensee. 

result~ng from negligence or otherwise. 
18. Force Maleure 

9. Product Updates 
The Product ordered on thls Aareement will be d a t e d  on a auarterlv schedule in 

L~censorshall not be responsible for any failure to perform (or delay in performance). 
in whole or in pan, due to unforeseen circumstances or circumstances bevond 

the form of completely new current dtscs wtth the new lnformatlon added Upon 
recelDtof an uodated dlsc. Ltcenseeshall return theoutdatedd~sc to Llcensor w~th~n 

Llcensor s contro . lnclJd ng b ~ t  not llm led to acts of God, war, rtor, embargoes,.acls 
of c v or m tary a,tnor ty, f.re, f 000, acc.aenls, strlkes and shonages of transpona- 

30 days. ~ai lure to return the outdated disc will result In the withholding of 
subsequent updated d~scs. If and when software updates become available. 
Licensee shall have the r~ght to purchase such updates at Licensor's then Current 
prfces. 

lion, facilities, fuel, labor, or materials. 

19. Entire Understanding 
This Agreement representstheentire understanding of the parties with respect tothe 
subject matter hereof, and there are no representations, promises, warranties. 
covenants or understandinas with respect thereto other than those contained in this 10. Lost DISCS 

CD-ROM dlscs whlch are lost or stolen wlll be replaced at a cost of $25 00 per dlsc 
Defective dlscs whtch are returned to Llcensor will be replaced at no charge 

Agreement W ~ t n o ~ t  m11:ngthe~eneral ty oftneforego~ng, 1 sexpressly agreedtnat 
tne terms of any pLrcnase oroer s s ~ e d  oy L censee w In respect to tnfs Agreement 
ofthe Product shall not beappiicableand that any acceptanceofsuch purchaseorder 
by Licensor shall be for acknowledgment purposes only. 11. Limited Warranty and D~sclaimer 

Llcensor warrants and reDresents that it has the com~lete rlaht to enter into this 
Agreemenlanotode verhe  roo-ct anatheoataoaseconratn~o nthe Proo~ctand 
the aata In swn  dataoase THE FOREGOING WARRAhTY S N LIEU OF AhY 

20. Illegality and Unenforceability 
If a term or condltlon of th~s Agreement is found by a court or administrative agency 
to be invalid or unenforceable, the remalnina terms and conditions shall be enforce- AND ALL OTHER WARRANTIES. EXPRESS OR IMPLIED. INCLUDING WITH- 

OUT LIMITATION. WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE LICENSOR NEITHER ASSUMES NOR AUTHORIZES 

able to the maximum extent permitted by law. 

20. Governino Law ANY OTrlER PERSOh TO ASSJME FOR L CEhSOR ANY OThER LIABI-ITY IN 
CONhECTlONWlTHTHE-ICENSlhGOFThEPRODJCTUhDERTh SAGREE- 
MEhT ALThOJGH CARE IS JSED IN PREPARING ThE DATABASE CON- 
TA NED I h  TrlE PRODJCT L CENSOR AhD ThE SLPPL ERS OF THE DATA 
CANNOT BE hELDRESPONS BLEFORERRORSORFORANYCONSEOLENCES 

This Agreement shall be governed by and construed in accordance with the laws of 
the Commonwealth of Pennsvlvania without alvina effect to the principles of conflict - - 
of law thereof. 



Regulatory June 1994 

UPDATE 
This digest of cur ren t  regulatory activity per t inen t  to t h e  c o a t i n g s  industry is published 
to inform readers of a c t i o n s  which  could a f f e c t  t h e m  a n d  their firms, a n d  is d e s i g n e d  
to provide sufficient data to e n a b l e  t h o s e  in te res ted  to s e e k  addi t iona l  information. 
Material is suppl ied  b y  National  Paint  a n d  C o a t i n g s  Association,  Washington ,  D.C. 

D e p a r t m e n t  of Transportation voluntary cleanup and the 5tates role in the program. 
R e s e a r c h  a n d  S p e c i a l  Programs Administration Early in April. Rep. A1 Swift (D-WA) refused further 
April 29, 1994-59 FR 22132 action on the bill because of continued disagreements over 

~~~~~d~~~ ~ ~ t ~ ~ i ~ l ~  ~ ~ ~ ~ ~ ~ ~ r f ~ t i ~ ~ ;  ~ ~ ~ i ~ t ~ ~ t i ~ ~  remedy selection. EPA then drafted a compromise plan cov- 

a n d  F e e  Assessment  Program ering liability. a dispute-resolution insurance fund, remedy 

Action: Notice of filing requi rements  selection. and community participation provisions. The bill 

The Hazardous Registration Program will be. 
approved by the House subcommittee is based primarily on 

gin registration-year 1994-95 on July I. Anyone transporting 
the revised EPA draft. 

or for transPonation hazardous is AS approved by the subcommittee. the bill also includes 
required to file a registration statement and pay a fee to the modifications regarding liability for "pollutants and con- 
Department of Transportation (DOT) on a yearly basis. Any- 

taminants." It would cap annual payments by the federal 

one who for the 1993-94 registration year should 
government for "orphan shares" at $300 million and 
nate some liability exemptions for the federal government. 

~ ~ ~ , " r ~ ~ ~ ~ , " ~ ~ , " ~  ~ ~ ~ ~ ~ ~ : ~ ~ ~ e l n n f ~ , " a ~ . ~ , " ~ I ; , " ~  
Additional language clarifying liability under superfund for 

tacting David W, Donaldson. Office of Hazardous Materials 
was also included' 

An issue that remains contentious is the establishment of 
Planning and Analysis. Hazardous Materials Safety. RSPA. an insurance fund to resolve claim disputes over 
DOT, Washington, D.C. 20590. (202) 366-4109. liability. The language drafted by the EPA doe5 not have the 

D e p a r t m e n t  of Labor 
O c c u p a t i o n a l  Safe ty  a n d  Health Administration 
April 19, 1994-59 FR 18508 
A b a t e m e n t  Verification 
Action: Notice of p r o p o s e d  ru lemaking  

The Occupational Safety and Health Administration 
(OSHA) is accepting comments on a proposal that would 
require employers to certify hazard abatement and submit 
abatement plans and progress reports if the employer has 
received an OSHA citation. OSHA is also proposing to tag 
cited equipment to alert affected employers that a hazardous 
condition exists while abatement is being accomplished. 
OSHA is requesting comments and recommendations that 
will assist the agency in developing final regulations. 

Please submit comments in quadruplicate to the Docket 
Officer, Docket No. C-03, OSHA, Rm. N-2625, U.S. De- 
partment of Labor, 200 Constitution Ave.. N.W., Washing- 
ton, D.C. 20210, (202)219-7894. Comments are due on or 
before July 18, 1994. For further information, contact James 
Foster, OSHA, Office of Public Affairs. (202)2 19-8 15 I. 

Superfund-The House Energy and Commerce Sub- 
committee on Transportation and Hazardous Materials unani- 
mously approved legislation to reform the superfund law. 
The language in the administration-backed bill is drastically 
different from the original administration bill introduced in 
February. 

The most recent version of the Superfund Reform Act 
(H.R. 3800) contains newly drafted provisions that include 

support of a number of significant insurance and industry 
groups. In the approved bill, the original Insurance language 
was changed to eliminate provisions allowing insurance com- 
panies to recover 50% of their litigation costs from unsuc- 
cessful industry suits. 

The subcommittee passage of this bill clears the way for 
consideration by the powerful House Energy and Commerce 
Committee. The 21-0 vote for passage has invited both Capi- 
tol Hill staff and EPA representatives to speculate that it is 
indeed possible for a superfund reform bill to become law 
during this session of Congress. 

C l e a n  Water  Act-Environmental. industry, and state 
groups still have major concerns with a Clean Water Act 
(CWA) reauthorization bill despite the many attempts to 
redraft the measure. Because of those concerns, the bill's 
sponsor, Rep. Norman Mineta (D-CA). has agreed to hold 
additional hearings on the measure as well as other CWA 
issues. Although often scheduled. the CWA hearings have 
consistently been postponed throughout April and May. 

In the first substitute of his original bill (H.R. 3948). 
Mineta's most significant variation is the addition of provi- 
sions dealing with wetlands and the allocation formula under 
the state revolving loan fund program. Another draft (repon- 
edly bipartisan) that is currently circulating among House 
Democrats contains provisions that include risk asyessrnent 
and unfunded mandates. According to the draft proposal, a 
risk assessment must be conducted for each standard. efflu- 
ent limitation. or other regulatory requirement under the 

The Reguiotory Updofelsmode ova~lobleososerv~ce to FSCTmembers to osslst them In moklng ~ndependent nqur~esobout 
matters of particular lnterest to them Although all reasonable steps hove been taken to ensure the rellobillty of the 
Reguiotory Updote the FSCT cannot guarantee ~ts completeness or accuracy I 
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CWA. This draft does not include certain provisions ad- 
dressed in the Mineta proposals. such as mixing zones and 
ground water protection. 

On the Senate side. the Environment and Public Works 
Committee cleared the way for full Senate consideration by 
approving a modified version of a CWA bill in February. 
Like the House bill, S. 11 14 is con~prehensive legislation. It 
is expected to reach the floor before the August recess. 

Toxics S u b s t a n c e s  Control  Act-Despite the fact 
that the Toxic Substances Control Act (TSCA) does not 
continue a provision for periodic reauthorization. Sen. Harry 
Reid (D-NV) is attempting to do just that. 

In a recent statement, Sen. Reid announced he would 
hold the first of two hearings at the end of May to assess 
changes that are needed to strengthen the current law. Ac- 
cording to the announcement, Sen. Reid would like to "en- 
sure an efficient, streamlined, and safe process for industrial 
chemical marketing and use." 

Reportedly, the second hearing will be held outside of 
Washington sometime before August when Sen. Reid will 
introduce a reauthorization bill. TSCA was created to review 
new and already commercialized industrial chemicals for 
possible adverse health and environmental effects. There 
have been no major changes to the statute since its inception 
in 1976. and it is unlikely any major bill will pass this year. 

States Proposed Legislation and Regulations 
A l a b a m a  Air Qltaliry (Re~~rlorion)-The California Air Resources ~ ~ . . -  - 

Lead-AL S. I7 (Lindsey) authorizes the State Board of 
Health to develop a program relating to indoor lead hazard 
reduction: authorizes the establishment of certain fee sched- 
ules. The bill was introduced on April 26 and reported with 
substitute from the Senate Committee on Economic Affairs 
on April 26. 

Hazardorts Waste (Re,qitlatio~i)-The Alabama Depart- 
ment of Environmental Management (DEM) has changed 
the effective date to June 1, 1994 for implementing amend- 
ments to the state's aboveground storage tank trust fund 
regulations. For additional information. contact James Stevens 
of the DEM, (205) 270-5606. 

The Alabama DEM has amended the state's storage tank 
trust fund program to include aboveground tanks. The revi- 
sions also describe eligibility standards for funding. For 
additional information, contact the DEM at (20.5) 270-5606. 

A r i z o n a  

Air Qrrolity (Rr,q~rlutio~rJ-The Arizona Department of 
Environmental Quality (DEQ) has proposed rules relating to 
air pollution control: updates New Source Performance Stan- 
dards (NSPS) and National Emission Standards for Hazard- 
ous Air Pollutants (NESHAPs) to obtain delegated authority 
for enforcement of recent federal regulations implementing 
the Clean Air Act Amendments of 1990: covers test method 
for dichloromethane and 1 .I ,I-trichloroethane in paints and 
coatings. For further information, contact Martha L. Sea- 
man. Rule Development Section, DEQ, (602) 207-2222. 

California 
Graffiti-CA A. 3 167 (Epple) finds that graffiti is a 

serious problem in this state. and states legislative intent: 
regulates the sale and display of all aerosol paint. liquid 
dye or polish, and marker pens containing anything other 
than a solution that can be removed by water after i t  dries. 
and defines these products. As of April 20. the bill is in 
interim study. 

CA S. 1779 (Bergeson) among other things. increases the 
penalties for acts of vandalism resulting in defacement. dam- 
age, or destruction valued at $400 or more. but less than 
$50.000: authorizes a peace officer to arrest persons whom 
the officer has reasonable cause to believe has committed 
specified acts of vandalism, whether or not the acts were 
committed in his presence: requires minors who commit 
vandalism to orovide restitution. The bill was released from 

Board (CARB) has issued revisions to the state's Air Toxic 
"Hot Spots" regulations designed to streamline the program. 
Included among the revisions are procedures for removing 
facilities from the program and a new streamlined biennial 
reporting form. For additional information, contact Kirk 
Oliver of CARB at (916) 322-2884. 

The CARB has adopted a regulation establishing that any 
substance listed as a hazardous air pollutant under the Fed- 
eral Clean Air Act is to be treated as such for state purposes 
as well. For additional information, contact Kirk Oliver. 
CARB. (916) 322-2884. 

On April 25, 1994, the South Coast Air Quality Manage- 
ment District (SCAQMD) released a draft plan for clean air 
that calls for improving local air quality over the next 15 
years by relying on over 100 new or recently adopted control 
strategies. Included among the measures is the district's 
expansion of its Regional Clean Air Incentives Market pro- 
gram. For more information, contact Ron Ketcham. 
SCAQMD. (909) 396-3213, 

On April 8. 1994. the SCAQMD extended the deadline 
hy which furniture manufacturers must comply with lower 
VOC-emitting wood furniture coating standards that were 
established in 1988 under the district's Rule 1136. Accord- 
ing to the new compliance schedule, the VOC limit for clear 
topcoat.; not containing an ozone-depleting substance was 
raised from 3.50 to 680 grams per liter until August 15, 1994. 
The VOC limits for low-solids stains, toners, and wash coats 
were raised from 380 to 800 grams per liter. For additional 
~nformation. contact the SCAQMD's public affairs depan- 
ment at (909) 396-32 13. 

Connecticut 
Lead-CT H. 5560 (Committee on Housing) provides 

incentives and a comprehensive system of lead paint abate- 
ment and management in private multi-family residential 
structures containing 50 or more dwelling units. The bill 
passed the House on April 29 and was sent to the Senate. 

CT H. 5561 (Committee on Housing) establishes a com- 
prehensive lead risk reduction plan for housing authorities. 
The bill was reported favorably from the Joint Committee on 
Banks on April 27 and reported favorably from the Joint 
Committee on Insurance and Real Estate on April 28. It is 
currently in the Joint Committee on Judiciary. 

L~h~l i l~g-CT H. 5 1 1 1 (Committee on General Law) 
requires warnlng labels of combustibility to be placed on 
drying oils and drying oil products. The bill passed the 
House on April 13 and the Senate on April 27. 

the Senate  ohmi it tee on Judiciary on April 19 and is now in Leaf/-CT S. 209 (Committee on Banks) concerns lead- 
the Committee on Appropriations. It 1s expected to pass. paint removal in connection with mortgage lenders; avoids 
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further burdening of residential sellers by requiring abate- 
ment of lead-paint at real estate closings in the current de- 
pressed real estate market. The bill was reported favorably 
from the Joint Committee on Judiciary on April 14. 

lowa 
Air Qualify (Regulation)-The lowa Environmental Pro- 

tection Commission (EPC) has proposed regulations that 
would establish a voluntary clean air act operating permit 
program for small sources as an alternative to the regulations 
mandated by the Federal Clean Air Act. For additional infor- 
mation, contact Christine Spackman, Iowa Department of 
Natural Resources. (5 15) 281 -8852. 

Kentucky 
Lead--KY S. 289 (Neal) originally would have ( I )  pro- 

hibited lead abatement activities by individuals not licensed; 
(2) required the Kentucky Environmental Protection Cabinet 
to develop criteria and procedures for certifying and licens- 
ing various categories of individuals involved in lead abate- 
ment activities; (3) established minimum elements for quali- 
fication; and (4) established procedures for license renewals. 
As signed by the Governor on April 18, the bill now calls for 
the appropriate committee of the legislature to "study the 
problem of lead hazard reduction" and the need for methods 
of licensing and certifying lead hazard reduction personnel; 
appropriates $10.000 for the study which is to be completed 
with a report by October 3 1.  1995. 

Louisiana 
Air Qualify (RejiulationJ-The Louisiana Department of 

Environmental Quality (DEQ) has extended an emergency 
regulation controlling VOC emissions in furtherance of the 
state's effort to reduce VOC emissions by 15% by the year 
1996, as required by the Federal Clean Air Act. Another 
emergency regulation to control VOC emissions has been 
extended in the Baton Rouge area. The regulations were 
effective March 15. 1994 and expire July 13, 1994 or upon 
issuance of a final regulation, whichever comes first. For 
additional information, contact the DEQ at (504) 765-01 10. 

Hazardous Waste (Re,q~lation)-The Louisiana DEQ has 
issued a final regulation specifying registration requirements 
for owners of new underground storage tanks and buyers and 
sellers of such tanks, as well as certification requirements for 
owners and the installers of the tanks. For additional infor- 
mation, contact David Hughes, DEQ, (504) 765-0399. 

Maryland 
Lead-MD H. 760 (Taylor) establishes the Lead Poison- 

ing Prevention Program and the Lead Paint Poisoning Com- 
mission; establishes risk reduction standards for affected 
properties; requires owners of affected properties to satisfy 
certain risk reduction standards and provides for certain 
inspections. The bill was signed by the Governor on May 2. 

MD S. 673 (Blount) establishes a Lead Poisoning Pre- 
vention Commission; establishes a lead hazard reduction 
standard with which properties that are effected by the Act 
must comply; provides specified exceptions: authorizes own- 
ers of affected property to make specified offers to lead 
poisoned children: specifies the procedures for accepting or 
rejecting an offer; establishes a Lead Poisoning Prevention 
Fund; specifies the insurance requirements that an owner of 
an affected property must have: specifies the purpose of the 
Act. The bill was reported unfavorably from the Senate 
Committee on Judicial Proceedings on April 11. The Mary- 
land legislature adjourned on April 11. 

Massachusetts 
Eni~ironrnenta1Crime.~-MA S. 943 (Durand) further pro- 

tects the environment by empowering the courts to seize 
assets (a state "rico" bill) of those who are convicted of 
environmental crimes and using the proceeds to enhance 
environmental law enforcement. The bill was released from 
the Joint Committee on Natural Resources and Agriculture 
on May 2. It has been referred to the Senate Committee on 
Ways and Means. 

Lead (Market Share Liahil irvtH. 39761s. 735 (Jehlenl 
Jacques) authorizes the use of market share liability in civil 
actions brought against certain producers or manufacturers 
of lead-based paint. The bills were amended by the Joint 
Judiciary Committee and sent to the House Ways and Means 
Committee on May 5. 

Minnesota 
To.rics-in-Packaging-MN S. 1788 (Johnson, J.) relates 

to waste management; among other things, the bill estab- 
lishes a process for resolution of disputes related to toxics in 
packaging and clarifies the prohibition on toxics in packag- 
Ing. This bill is an amendment to its 1991 toxic-metals-in- 
paints law. If the bill passes, the following key provisions 
would be implemented as pan of the amended law: 

Paints manufactured after Se~tember 1. 1994 for sale or 
use in Minnesota must contain no lead, cadmium. mercury. 
or hexavalent chromium which has been intentionally intro- 
duced. . The concentration of any of the above metals which 
may be incidentally present in paint cannot exceed 100 parts 
per million per metal. 

Paint products are exempt from the above provisions if 
the manufacturer notifies the Commissioner of the Pollution 
Control Agency by no later than Aueust 1. 1994: ( I )  that 
compliance is not technically feasible and (2) how compli- 
ance will be achieved by July 1, 1997. The exemption ex- 
p k s o n J u l y  1, 1997. . By July 1.  1996. manufacturers of exempted products 
must inform the agency of progress being made toward 
meeting the law's requirements. 

Users of paints containing one or more of the proscribed 
metals may submit, on behalf of the manufacturer, a request 
for the exemption QI& if the manufacturer fails to submit its 
own request for exemption. 

The conference report was adopted by the Senate on 
April 29 and the House on May 2. The bill is expected to be 
signed by the Governor. For additional information, contact 
NPCA's David Lloyd, Heidi McAuliffe, or Jim Sell at (202) 
462-6272. 

Lead-MN S. 2710 (Solon) relates to lead abatement 
programs: modifies standards for home assessments; removes 
specific standards from the statutes; specifies information to 
be collected and disseminated: requires notice to the Depart- 
ment of Health of all violations identified in home assess- 
ments; bars removal of intact paint unless proven to be a 
source of actual lead exposure; provides for standards for 
activities which are not lead abatement but which may dis- 
rupt lead-based paint surfaces. The Conference Committee 
Report was adopted by the Senate on April 28 and the House 
on April 29. 

Hazardous Waste (Automotil~e Painrl-MN S. 2923 
(Chandler) requires persons engaged in retail or wholesale 
of motor vehicle paint, thinner, or reducer to keep records 
of federal hazardous waste generator ID numbers or pur- 
chasers and list the number on receipts; bars sales to per- 
sons without such ID numbers; exempts small quantities 

Vol. 66, No. 833, June 1994 



(under six ounces) and aerosol products intended for use 
by the general public; makes violations gross misdemean- 
ors and provides civil remedies. The bill was introduced on 
April 20 and referred to the Senate Committee on Com- 
merce and Consumer Protection. 

New York 
Ha:ar.dorrs Waste (Regulation)-The New York State 

Environmental Board approved a number of regulations on 
April 27 addressing the storage, handling, and release of 
hazardous substances, including: requirements for upgrad- 
ing underground storage tanks: standards for inspecting, clean- 
ing, and closing chemical tanks: provisions for increasing 
the scope of reporting spills or releases of hazardous sub- 
stances: and mandates for owner/operators of bulk storage 
facilities to prepare and submit "best management plans" for 
their facilities. For more information, contact the New York 
Department of Environmental Conservation at (518) 457- 
435 1. 

Air- Qnality (Re~ula t io r i tThe  New York DOT has is- 
sued final regulations implementing the Federal Clean Air 
Act mandate that employers of 100 or more employees in 
severe ozone nonattainment areas must provide employees 
with options that reduce their average occupancy of vehicles. 
The rule was effective April 6, 1994. For more information, 
contact Robert Ancar, DOT, (5 18) 457-2064. 

North Carolina 
Occupational Health ond Safet! (Reg~rlation&The North 

Carolina Department of Labor (DOL) has amended safety 
regulations for general industry incorporating the federal 
OSHA standard for hazardous waste operations and emer- 
gency response. For more information, contact Jill Cramer, 
DOL. (919) 733-7166. 

North Dakota 
Arr Q~rality (Re,q~rlatiort)-The North Dakota Department 

of Health and Consolidated Laboratories (DHCL) has 
amended the state's clean air regulations to conform to the 
clean air operating permit program requirements mandated 
by the Federal Clean Air Act. For additional information, 
contact Teny O'Clair. DHCL, (701) 22 1-5 188. 

Ohio 
Lead-OH S. 162 (Drake) requires lead screening of 

certain young children; creates a tax credit for lead abate- 
ment: provides for licensure of persons performing lead 
abatement: and provides that it is an unlawful discriminatory 
practice to refuse to sell to or rent housing because it will be 
occupied by a young child or pregnant woman. The bill was 
signed by the Governor on April I. 

Air. Qualitv (Regulatior~J-The Ohio Environmental Pro- 
tection Agency (OEPA) has issued a final regulation requir- 
ing owners and operators of major stationary sources of 
volatile organic compounds (VOCs) in marginal and moder- 
ate ozone nonattainment areas to submit annual facility VOC 
emission inventories. The regulation became effective on 
April 1, 1994. For additional information, contact Tammy 
Beets, OEPA. (614) 644-2905. 

Oklahoma 
Lead-OK H. 2063 (Leist) relates to the Oklahoma 

Lead-Based Paint Reduction and Regulation Act: provides 
that the Environmental Quality Board shall promulgate 
rules governing lead-based paint activities: requires the 

board to establish a schedule of fees for certification of 
abatement of contractors and training and lead-based paint 
activity programs. The House refused to concur in Senate 
amendments on April 21. The bill was sent to Conference 
Committee. If signed by the Governor, the law will be 
effective July 1, 1994. 

OK H. 2497 (Hamilton) establishes the Comprehensive 
Childhood Lead Poisoning Prevention Program, to be ad- 
ministered by the State Department of Health. Requires the 
State Board of Health to promulgate rules regarding lead 
toxicity screening of certain children, risk assessment, blood 
lead tests, health education and counseling and other require- 
ments, and creates a nine-member Childhood Lead Poison- 
ing Prevention Advisory Council. The bill was sent to the 
Governor on April 28. 

Graffiti-OK S. 971 (Haney) makes it a misdemeanor 
to knowingly sell paint containing metallic powders dis- 
pensed from a pressurized container, or any glue, to a 
person under 18 years of age. On April 26 the House 
refused to concur in Senate amendments. The bill was sent 
to Conference Committee. 

Wisconsin 
Tnric Chemii,ol Repor.tin,q-WI A. 732 (Black) requires 

additional types of facilities to complete toxic chemical re- 
lease forms and submit them to the Department of Natural 
Resources. The bill was signed by the Governor on April 8. 

Far-Reaching Proposed Regulation in British Columbia: 
The province of British Columbia. Canada, is considering a 
Post-Consumer Paint Stewardship regulation which would 
prohibit any retailer, brand-owner and/or manufacturer of 
latex and solvent-borne consumer paint, including stains and 
varnishes, from the sale or distribution of any paint in that 
province unless they belong to a BC Independent Funding 
Organization (IFO). The intent of the regulation would be to 
encourage the reuse and recycling of post-consumer paint as 
well as provide for adequate recovery. treatment, and dis- 
posal of residual post-consumer paint. As currently drafted, 
violation of the regulation would trigger a $5,000 fine per 
offense. The BC Paint Reuse Society would be responsible 
for establishing and administering a program to collect and 
dispose of post-consumer paint as well as enforcement of the 
regulation. The Society would consist of multi-stakeholders 
including, but not limited to, a manufacturer, a retailer, a 
member from the environmental community, a representa- 
tive from the Ministry of Environment, Lands and Parks, and 
a representative from the Canadian Paint and Coatings Asso- 
ciation. 

In an effort to divert attention away from mandatory take- 
back requirements or taxes, industry representatives have 
tentatively agreed to support the IFO, which would be re- 
sponsible for managing most aspects of post-consumer paint 
collection and disposal, including consumer education. The 
long-term strategy is to encompass industry suppliers as well 
as product users (contractors, consumers) in the IF0  to fund 
paint collection and disposal. 

Essentially, this DRAFT regulation would transfer the 
issue of post-consumer disposal from local solid waste man- 
agement officials to the paint industry. This reaulation could 
have a significant affect on the U.S. oaint industw which 
markets. sells. or distributes paint and coatines in Canada. 
While the province of British Columbia is drafting this regu- 
lation, both Quebec and Ontario provinces are also consider- 
ing similar regulations. For additional information, contact 
NPCA's Soonie McDavid at (202) 462-6272. 
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T he combined Annual Meeting and Paint Industries' Show. to be held at 
the Ernest N. Morial Convention Center, is a major educational activity 
of the Federation of Societies for Coatings Technology. This international 

coatings manufacturing industry event consists of three days of technical program 
sessions and exhibits. running concurrently. Registration is required for admission. 

Welcome to the Big Easy! We invite you to participate in the main event of the coatings industry-the 
Federation's 72nd Annual Meeting & 59th Paint Industries' Show. Here in New Orleans, we will meet 
with representatives from over 60 countries to experience the paint and coatings industry's largest 
exhibition of raw materials, equipment, and services. In addition, the technical programs will offer a 
variety of dynamic topics sure to assist you in achieving "Excellence Through Innovation." 

To be held in the newly expanded Ernest N. Morial Convention Center, this unique program is 
rivalled in excitement only by a city that offers such attractions as the French Quarter, the 
Superdome, Bourbon Street, and the bayous! As you might imagine, the 1994 Annual Meeting and 
Paint Show will be an event to be remembered! Don't delay-make plans now to be a part of it all 
"way down yonder in New Orleans!" John A. Lann~ng 

President, FSCT 

" E A  T&+ IwM&&" 
Attendees at the 1994 Annual Meeting can attend technical The Human Side of Process Safety Management 
programs on a wide variety of pertinent topics revolving Formulating for Low VOC Coatings 
around the theme, "Excellence Through Innovation." .:. Roon Award Competition Papers 
Program sessions are being developed to cover the .:. APJIVoss Award (Society) Competition Papers 
following topics: .:. lnternatronal Papers 

*:+ Advanced Topics in Coatings Research IS0  9000 Case Study 

a:. Color Technolo~v Presentation subjects will include: 
*:. Innovations in t6e Development of VOC Compliant 

Corrosion Inhibitive C0atings:Testing and Technology 

The largest coatings-related exhibition in the 
world-the FSCT Paint Industries' Show-will be 
held in conjunction with the Annual Meeting at the 
Ernest N. Morial Convention Center-New 
Orleans. Over 250 supplier companies to the 
coatings manufacturing industry will be present to 
discuss their newest products and services. In 
over 90,000 sq. ft. of exhibits will be displayed a 
wide variety of raw materials, production equip- 
ment, containers and filling equipment, laboratory 
apparatus, and testing devices for the paint and 
coatings producer. 

Key personnel from the top technical and sales 
staff of supplier companies will be available to 
provide attendees with an opportunity to learn of 
the latest developments in their products and 
services. 

4. Powder Coatings Waterborne Coatings 
Accelerated Testing Dispersion Technology .:+ Epoxy Coatings .:. UV Technology .:. Additives 

To be a competitor in tomorrow's coatings industry, you will 
have to be well versed in customer satisfaction, committed 
to continuous improvement, and prepared to work with and 
develop new technologies. These sessions will give you 
answers and insights to meet these challenges. 

Papers will be presented by industry experts, familiar with 
what it takes to achieve success. They will convey to you 
that, more than ever before, customer satisfaction requires 
a balance of enhanced performance, cost effectiveness, 
and product consistency. You'll learn the latest in products, 
processes and packaging, in addition to finding out about 
the new technologies that will make "Excellence Through 
Innovation" a reality. 

New to the event are "Early Bird" sessions on Thursday, 
October 13, to give you more detailed information on 
pertinent subjects. Initial offerings will cover "Empower- 
ment" and "Quality" The program will again open with the 
popular Technical Focus Speaker on Wednesday, October 
12, at 1 :00 p.m. 

Two additional presentations you'll want to attend are the 
Keynote Address at Wednesday morning's Opening 
Session and the Mattiello Memorial Lecture, scheduled for 

I 1 11 Fridav mornina at 10:30 a.m. Both sessions are in the 

J I 
. - 

leaders 
&J. ;.w 

Exhibit hours will be: 
Wednesday, October 12 ...... 10:OO a.m.-5:00 p.m. 
Thursday, October 13 ............ 9:00 a.m.-5:00 p.m. 
Friday, October 14 ............. 9:00 a.m.-12:OO Noon 

"musi attend" category of all serious coatings professionals! 

Make it a point to visit the Poster Session on Thursday. 
This all-day event will feature non-commercial work 
covering new ideas and techniques in coatings research 
and will let vou alimpse at the work of future industrv 



Whether you desire the value of a moderately-priced 
hotel, or the luxury of an upscale property, the choice is 
yours. The FSCT has arranged for convention rates at 12 
official Paint Show hotels. All reservations must be 
placed through the FSCT Housing Bureau to obtain the 
preferred rates. The Housing Bureau will confirm all 
reservations. (Housing opens June 15.) 

You have the convenience of placing a phone call or 
faxing your request for hotel accommodations to the 
FSCT Paint Show Housing Bureau. 

Have the information requested on the Hotel Reservation 
Form available before you place your call. 
Reservationists are available 7:00 a.m. - 7:00 p.m., 
Monday through Friday, Central Time. Reservations will 
be immediately confirmed over the phone and also by 
mail or fax if fax number is provided. 

Anytime, any day. Fax the Hotel Reservation Form at 
your convenience. Be sure to include a phone and fax 
number and retain your copy of the form for your records. 
Confirmations will be sent via fax within three working 
days of receipt of request. 

H d !  
Send your form to the FSCT Paint Show Housing Bureau 
for processing. Be sure to include a phone and fax 
number and keep a copy of the form for your records. 
Your confirmation will be mailed or faxed, if a fax number 
is provided. 

A $1 00 deposit per guest room and $1 00 deposit per 
suite is required in order to process requests. This is a 
refundable deposit if the reservation is cancelled 72 
hours prior to arrival. The following methods of payment 
are acceptable: checks made payable to the FSCT Paint 
Show Housing Bureau or credit cards. Credit card 
choices include American Express, MasterCard, or Visa. 
Please note that the deposit will be applied immediately 
to the credit card used. 

To obtain the convention rates, reservations must be 
placed by September 1. Reservations placed after 
September 1 will be on a space available basis. To make 
reservations after September 9, call the hotel directly. 

For changes or cancellations prior to September 9, call 
the FSCT Paint Show Housing Bureau at 504-566-5005 
or fax your change to 504-522-6123. After September 9, 
call the hotel directly. 

The Advance Registration fees ~nclude three days of 
admission to the Paint Industries' Show and the Opening 
Session, and all concurrent program sessions of the 
Annual Meeting. To register, simply complete the Ad- 
vance Registration Form and forward it with payment to 
FSCT. The Advance Registration prices will be available 
until September 1. The form with accompanying payment 
must be received at FSCT by September 1. Registration 
options are listed below: 

Full Time Advance On-Site 
.......................... Member $ 75 $90  

Non-member .................. $1 00 $125 
Social Guest ................... $ 60 $70  

Your registration credentials will be mailed to you in 
advance of the Annual Meeting & Paint Industries' Show. 
Badges for registrations received after September 1 will 
be available in the FSCT Paint Show Registration Area. 

The Registration Services Area will be located at the 
Ernest N. Morial Convention Center and will be open over 
the following days and times to assist you. 

Day Time 
.................. Tues., October 11 8:00 a.m. - 5:00 p.m. 

Wed.-Thurs., October 12-13 ..7:30 a.m. - 5:00 p.m. 
...................... Fri., October 14 7:30 a.m. - 12 Noon 

On-site registration will also be available during the times 
noted above. 

Acceptable types of payment include checks in U.S. funds 
made payable to FSCT, as well as credit cards: VISA, 
MasterCard, and American Express. Payment is due with 
registration form. Forms received without payment will not 
be processed. Please note: i f  payment is  made with a 
credit card, the form may be faxed to  FSCT Headquar- 
ters Office. If faxing, please do not mail original form. 

All cancellations must be submitted in writing to the FSCT 
Headquarters Office. All badges that have been mailed 
must be returned to FSCT for refund processing. Cancel- 
lations received by September 28 will be subject to a $10 
handling charge. A $25 charge will apply after that date. 



Room Type and Rates 
- - - - - - - 

Suites 
No. of 

- Restaurants1 Swimming 
Single Double 1 BR 2 BR Bars Pool Health Club H o t e l  - -- - - - - - -- -- 

'Marr~ott (Standard) $138 $158 $550-1,100 $688-1,238 312 yes yes 
(Concierge level) 146 166 

'Sheraton (Standard) 138 158 250-1,000 350-1.185 414 yes fitness center 
(Executive) 158 178 

Doubletree 115 135 225-250 325-375 111 yes yes 

Holiday Inn 125 145 560 685 212 yes exercise room 
Crowne Plaza 

Westin Canal Place 130 150 240-400 400-1,500 112 yes yes 

Fairmont 125 145 295-1.200 475-1,200 313 yes fitness center 

Monteleone 127 147 290-520 430-680 312 yes yes 

Le Meridien 140 160 450-500 650-1,500 112 yes Yes 

Omni Royal Orleans 140 160 325 525 314 yes yes 

Radisson Sultes 125 145 111 yes no 

Hilton (Standard) 145 165 504-1,490 695-1,685 415 yes jogging track 
(Executive) 165 185 

(Towers) 185 205 

Holiday Inn 90 105 111 yes no 
Downtown 
- 

"Marriott and Sheraton will be co-headquarters. Guest rooms at both hotels will be limited to 10 per company. 

Route I 
Meridien ....................... Sheraton 
Sheraton ................... Canal Street 
Doubletree ................ South Peters 
Hollday Inn 

Crowne Plaza ........ South Peters 

Route 2 
Westin ...................... North Peters 
Marriott ...................... Canal Street 
Omnl Royal Orleans ........ Marriott' 
Monteleone ..................... Marriott' 

'Llmiled shunle service will be available 
frOmlheRayalOrleansandlhoMonteleone 
lo the Marrion 

Route 3 
Holiday Inn 

Downtown ............ Loyola Street 
Fa~rmont ........... Baronne Street 

Schedule 
Tues..Oct.11 . . . . . .  8a.m.-5p.m. 
Wed..Oct.12 .... 7:30a.m.-6p.m. 
Thurs.. Oct 13 ... 7:30 a.m. - 6 p.m. 
Fri..Oct. 14 ........ 7:30a.m.-3p.m. 

w 
1 - Marriott 
2 - Sheraton 
3 - Doubletree 
4 - Holidav Inn Crowne Plaza 
5 - westincanal Place 
6 - Falrmont 
7 - Monteleone 
8 - Le Merldlen 
9 - Omni Royal Orleans 
10- Rad~sson Su~tes 
11 - Hilton 
12- Hollday Inn-Downtown 
13- Convention Center 



R w & h  Fern 
(Housing opens June 15) 

MAIL FORM & DEPOSIT TO: 
- - . - - - -- - 

FSCT Paint Show 
1520 Sugar Bowl Dr. 
New Orleans, LA 701 12 

PHONEIFAX: 
- - - - - - - -- - - 

(800) 345-1 187 Continental U.S. 
(504) 566-5005 International 
FAX: (504) 522-61 23 

HOTEL PREFERENCE 
List the hotels of your preference. First choice will be assigned if available. List other preferences to avoid delay. If your first choice is not 
available, your deposit will be applied to your next available choice. The deadline is September 1. 

(1) - 
Hotel 

(2) - - 
Hotel 

(3) 
- - - -- - - 

Hotel 

RESERVATION REQUEST Number of rooms requested 
- - ___ - - - - - - - - - - - - - - 

I I Room 1 7-- - 

, Names of Occupants 1 Type Rate I Arrival ~eparture 
i I I I I I 

For additional reservation requests, feel free to copy this form. 
Requests for the Marriott and Sheraton will be limited to 10 rooms per company. 

DEPOSIT 

A deposit of $100 per room is required. No form will be processed without a deposit. Credit cards will be billed immediately for first night's 
deposit. 

Credit Card: American Express Mastercard VISA Cardholder's Signature: - - - 

-- ----- - - ---  ~ - - - - - - - - - - - - - - 

Card Number Expiration Date Print Cardholder's Name 

or Check made payable to: "Paint Show Housing Bureau" $ . - - - enclosed. Check No. _ - - _ - 

DIRECT CONFIRMATIONS TO: 

If requested room rate is not available, the nearest rate will be assigned by the FSCTPaint Show Housing Bureau. We 
cannot guarantee that the accommodations will be assigned in your preferred hotels. 

_ - requires special assistance. Please call: - 
Name 



From New Orleans International Airport: 
Airport Shuttle (service to downtown hotels, provided by 
Airport Shuttle New Orleans) is $10 each way. The 
shuttle may be boarded by the baggage claim area. The 
trip takes approximately 30 minutes. 

Taxi Service from the airport to downtown hotels is $21 
per person, $10 per person with two passengers, and $6 
per person with three passengers. 

S U A L  FW E w  
Minimize your travel expense to the Paint Show by using 
discounted zone fares offered by Delta Airlines to the 
Paint Show. NO SATURDAY NIGHT STAY IS RE- 
QUIRED! 

FSCT Zoned 
From City Regular C o a c h  Fare-s 

Atlanta $576 $408 - 464 
Chicago $1,210 $408 - 51 4 
Denver $1,006 $348 - 408 
Los Angeles $1,196 $448 - 51 8 
New York City $990 $408 - 514 

To obtain these fares, you, your secretary, or your travel 
agent must refer to the following file codes when contact- 
Ing the airlines: 

Delta 1-800-241-6760 mention code 15014 

FSCT Travel Desk: mention Paint Show 
Domestic U.S. .......................... 1 -800-448-FSCT 
International ............................ 1-21 5-628-2549 
Fax: .......................................... 21 5-628-031 0 

FSCT Travel Desk is able to provide zone fares on both 
Delta and United Airlines. If you desire a Saturday night 
stay, a 5% discount on the lowest fare applicable can be 
obtained. On all discounted fares, there may be certain 
restrictions and penalties for changes or cancellations. 
Airport surcharges may apply. 

Curious why droves of people flock to New Orleans in 
February for its biggest party, Mardi Gras? Then attend 
the Federation's Annual Awards Luncheon on Thursday, 
October 13. Along with the re-creation of Mardi Gras 
Magic, featuring Big Easy music and a Mardi Gras 
Tableau Presentation, will be the presentation of Federa- 
tion awards. 

Activities for social guest registrants begin at the Marriott 
on Wednesday, October 12, with an Afternoon Social for 
re-acquainting with friends and meeting new ones over 
refreshments and local entertainment. New Orleans is a 
city whose mystique has captured the imagination of both 
its locals and visitors. The Social will feature local artists 
demonstrating their vocal, culinary and decorative talents 
to the participants. 

On Thursday, October 13, following a continental break- 
fast at the Marriott Hotel, registered social guests will 
depart on deluxe motorcoaches for a visit to the exquisite 
city estate Longue Vue House and Gardens, once home 
to the prominent Stern family. There, guests will have an 
opportunity to stroll the beautifully landscaped grounds, 
tour the mansion, enjoy refreshments under the pavilion, 
and attend informative programs on various collections 
displayed at Longue Vue. 

After Longue Vue, guests will board motorcoaches for the 
Convention Center to attend the Federation's Mardi Gras 
Magic Luncheon. The festivities ~nclude Big Easy enter- 
tainment and a presentation by a local expert on the 
symbolism of the Mardi Gras Krewe and colors. 

Following the luncheon, participants will have time on 
their own to explore the many New Orleans attractions 
and shops. 

Social guest registration is $60 in advance and $70 on 
site, and includes the Wednesday Social, Thursday 
Breakfast and Tour, as well as the Mardi Gras Magic 
Luncheon. 

Registration is limited to 700 participants. 

The National Paint & Coatings Association will hold its 
annual meeting on October 10-12, at the New Orleans 
Hilton and Towers, in New Orleans. 

NPCA will admit advance registered attendees of the 
FSCT Paint Industries' Show to the Forum Sessions 
being held during its annual meeting at no additional 
charge. The Forum Sessions will be conducted at the 
New Orleans Hilton on Monday and Tuesday, October 10 
and 11. For admittance to these sessions, FSCT Paint 
Show attendees must complete NPCA's complimentary 
registration form available at the NPCA registration area 
located in the New Orleans Hilton Hotel. 

Luncheon tickets can be purchased in advance or on-site 
at $25 each. Social guest registration includes the 
Luncheon ticket 



I I 

FIRST NAME (as you wish it to appear on badge) 

1 1 1 1 1 1 1 1 1 1 1 1  
'IRST NAME LAST NAME 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

1994 Advance Registration 

COMPANY 1 

FSCT Ad 'w ' Pu I-' S ' ~  
New Orleans, LA October 12-1 4, 1994 

* DEADLINE-SEPTEMBER 1 

I BADGE INFORMATION: Th~s is how your badge will read and where it will be malied. I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
MAILING ADDRESS (or P.O. Box) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
CITY STATEIPROV. 

v m 
COUNTRY (OTHER THAN U.S.) POSTAL CODE 

R e g i s t r a t i o n  c r e d e n t i a l s  
w i l l  be mailed to t h e  ad- 
d r e s s  noted i f  r e c e i v e d  at 
FSCT H e a d q u a r t e r s  b y  
September 1. 

l f - r e c e i v e d  a f t e r  t h a t  date, 
t h e y  m a y  be picked up on- 
site at t h e  E r n e s t  N. M o r i a l  
C o n v e n t i o n  C e n t e r .  

A J FSCT Member $75.00 
FSCT Society 

B U Non-Member $100.00 

D L1 Social Guest $60.00 

TELEPHONE NO. FAX NO. 

-=, 

I H ZI spec~al Fee for social Guest. 
of Ret~red Member $25.00 

Mardi Gras Luncheon Tickets: 
Thurs., Oct. 13 ) 

FIRST NAME (as you wish it to appear on badge) 

s 
FIRST NAME LAST NAME 

[ ' I I I I I I I I I I I I I I I I I I I  
MAILING ADDRESS (or P.O. Box) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
CITY STATEIPROV. 

POSTAL CODE 

E l n n l n n  

I (Soc,al guest registration includes the luncheon) 

Ll NUMBER REQUIRED: I $25 EACH 

1 1  ~ e t h o d  of Pavrnent: I 
Payment is due with reglstratlon form. 
We are pleased to accept taxes for credit card 
payment only. 

I Total Amount Due $ - 
I Please Check One: 

d Enclosed is Check #- 
payable in U.S. Funds to FSCT 

Varnishes. LacqueE Printing FF 1 ~esearch~esf,ng;~onsui~lng LL 1 Mfg 8 Engcneenng 
Inks. Sealants. Adheswes 

s)B ManufaFture,s Raw GG 1 Educational lnst~tut~on, MM ' Exptrat8on Date -- -- .. . Llbrarv NN 1 Research & Development MO YI. 

BUSINESS CLASSIFICATION DATA FOR INDUSTRY REGISTRANT: 

YOUR COMPANY (CHECK ONE ONLY) YOUR POSITION (CHECK ONE ONLY) 

AA J Manufacturers of Paints EE Government KK 1 ManagemenVAdm 

NlalenalS 
PP 1 Techn~cal Sales Service 

CC 1 Manufacturers of Equipment HH Consumer 
and Containers QQ 1 Sales 8 Marketing 

W 1 Env~ronmental Senrlces RR Consuitant Signature iCredlt card registrations only) 

7 Charge to the following card: 

-MC -VISA - AMEX 
Card No 

DO 1 Sales Agents for Raw 
Materials and Equpmenl 

JJ 1 Othel SS 1 Educator:StudenVLlbrar~an 

TT 1 Other I Please n n t  iumddn name 
1 

All registrations received bv Se~ tember  1 will be processed and Registration Credentials will be mailed to the address provided. All 
registrations received after September 1 will be processed and can be picked up atthe Paint Show Registration Services Area. A $1 0 charge 
will be made for cancellations received prior to September 28. A $25 charge will be made for cancellations received after that da;e. 

Mai l  comp le ted  f o r m  to:  

FSCT, 492 Norristown Rd., Blue Bell, PA 19422-2350 
(For credit card registrations only-FAX: 215-940-0292-do not mail original) 



Aceto Corp. 
Adhesion lnternat~onal 
ACT Labs., Inc. 
Advanced Software Des~gns 
Air Products & Chemicals. Inc 
Alr Quallty Sclences. Inc 
Akzo Nobel Chemicals. Inc. 
Akzo Nobel Resins 
Alcan-Toyo America. Inc. 
Alcoa lndustrlal Chemtcals 
Allied Signal Corp 
All-Chem lnternational 
C.M. Ambrose Co. 
American Chemtcal Society 
Amoco Chem~cal Co 
ANGUS Chemical Co 
Anker Labelers USA. Inc. 
Aqualon Co. 
Arco Chemical Co. 
Ashland Chemical, lnc. 
Atlas Electric Devices Co 
Aztec Perox~des Inc. 

BASF Corp., Chem. Div 
Blackmer Pump 
Bohlin lnstruments 
Brookfield Eng~neer~ng Labs. 
Brookhaven lnstruments Corp 
Buckman Laboratories 
Burgess Pigment Co. 
BYK-Chem~e USA 
BYK-Gardner, Inc. 

C&E News 
Cabot Corp., CAB-0-SIL & 

Spec~al Blacks DIV. 
Caframo Ltd. 
Calgon Corp. 
Cappelle Inc. 
Cardoltte Corp. 
CB M~lls, Dtv. of Chicago Bo~ler 
CCP Polymers 
Cellte Corp. 
Chemlcal & Eng~neer~ng News 
Chemical Week Associates 
CIBA-GEIGY Corp. 
C~mbar Performance Minerals 
The Coatings Laboratory Inc. 
Coatings Magazine 
Color Communications, Inc 
Color Corp. 
Colorgen Industrial Group. Inc. 
ColorTec Associates 
Columbian Chemicals Co. 
Consolidated Research, Inc 
CPI Purchasing Magazine 
CR Minerals Corp. 
Crosfteld Co. 
Cuno, Inc. 
Custom Fibers lnternatlonal 
CYTEC Industries 

D/L Laboratories 
Daniel Products Co., Inc. 
Datacolor lnternatlonal 
Day-Glo Color 
Degussa Corp. 
Untvers~ty of Detroit-Mercy 
Disti 
Dominion Colour Corp. 
Dow Chemical USA 
Dow Corning Corp. 
Draiswerke, Inc. 
Drew Industrial Div. 
Dry Branch Kaolin Co. 

26 

Current 
DSA Consulting. Inc. 
DSM Resins U.S.. Inc. 

Eaole Zinc Co.1 Meadowbrook 
Eastern Mich~gan Un~verslty 
Eastman Chemical Co 
Ebonex Corp. 
ECC lnternat~onal 
Etger Machtnery. Inc. 
Elcometer, Inc 
Elf Atochem North America 
Elmar Industr~es. Inc. 
EM Industries. Inc. 
Engeihard Corp. 
Engineered Polymer Solutions 
Epworth Mfg. Co., Inc. 
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Over the course of the last several 
years, education-of our current member- 
ship, of our future members, and of our 
communities at large-has become an 
important focus for Federation activities. 
The Educational Committee and its 
executive arm, the Educational Coordi- 
nating Committee (ECC), have had an 

actlve role in our 

Don Boyd 

reexamination of 
this most 
significant 
function. In 
looking at the 
Federation of 
Societies for 
Coatings 
Technology's 
charter, three of 
our five principal 
objectives are 
concerned with 
education. 

We live in 
an age where the word chemical has 
become a synonym for drug. Technology 
is mistrusted and misunderstood; it is 
painted as a hostile force bent on 
poisoning our environment. We, who 
participate in technical societies every- 
where, must become more proactive- 
informing our neighbors about our work: 
its benefits, its responsibility, and its 
methodology. The rational appreciation of 
coatings technology can only take place 
when individuals within our community 
take lt upon themselves to educate their 
fellow citizens about what they do and 
how they do it. 

Our local sections have long been 
active In this role. I chair the Educational 

work. I am sure that each of us who has 
gone into our communitles has experi- 
enced that "Oh yeah, I see ..." comment 
from someone who has gained an 
understanding of the essential nature of 
coatings. Coatings provide beauty and 
protection which are essential to the long, 
efficient use of a broad spectrum of 
products, from automobiles to zithers. 

People have become more and more 
reliant on news provided by the media, 
which continually shows its bias against 
science and technology. Reporting often 
comes from the angle of the sensational 
rather than that of fact. As technologists, 
we should have the facts about our 
industry. We must be willing to present 
thcm to as broad an audience as will 
listen. We must present our industry 
fairly and openly. As members of a 
technical society, we must do more: 

-Finding the opportunities for one- 
on-one education; 

-Informing fellow citizens in our 
local communities, getting their support 
and understanding; and 

-Working with youth to foster 
knowledge and interest in science in 
general and in coatings in specific. 

The future of our industry and our jobs 
depends on our quality and quantity of 
our efforts. 

But how does the FSCT fit into this 
picture? We of the ECC have been trying 
to flnd out. Nobody belongs to the 
Federation, you all belong to local 
coatings Societies. The FSCT is an 
umbrella organization which supports 
your local efforts. As we work at the 
Federation level, we must find ways to 
make the local educational activities 

Committee of the Federation. Each year, easler and more meaningful. Sharing ideas 
the Educational Chairnersons of the 26 1 and successes is im~ortant and the 

Inc., (412) 487-5252) or Mike Bell (FSCT, 
(610) 940-0777) if you have ideas. 

The ECC is helping the Federation to 
support your local educational efforts in 
other ways, as well. We have recently 
initiated a matching funds program. The 
FSCT provides matching funds, up to 
$400, to help local Societies in their 
educational programs. Funds have been 
given to support scholarship programs, 
both for university bound students and 
for members continuing their education, 
to support educational nights at local 
Society meetings, and to support science 
fair part~cipation. Our intent 1s to help 
smaller Societies and smaller programs 
not to be thwarted by lack of funds. We 
must encourage broad participation. 

We have also sponsored a project 
aimed at Improving the science and 
technology presented at our local 
sections. The FSCT Society Speakers 
Program is currently getting underway. 
This program would provide, at the 
expense of the Federation, an "outstand- 
ing" talk from a coatlngs technology 
leader. These speakers would be selected 
by the ECC and the talks would be 
supported with audio/visuals of the 
highest quality. The opportunity to hear 
an FSCT speaker would be made available 
to all Societies about every other year 
through the FSCT office. We are currently 
finalizing plans to start this going in the 
1994-95 program year. 

Many other exciting activities are 
afoot wi th~n the Federation. Our 
continuing commitment to higher 
education is now being administered by 
the Coatings Industry Education 
Foundation (CIEF), whose activities are 
documented in another article in this 
issue. The FSCT Professional Develop- 
ment Committee has its excellent. 
ongoing efforts to provide opportunities 
for our membership to deepen their 
knowledge of coatings and grow in the 
technology. 

But your work, within your commu- 
nity, is the most important educational 
opportunity that we have. The Federation 
is dedicated to supporting local Society 
efforts in education. These efforts are the 
most Important things we can do, for our 
industry and for our communities as a 
whole. Please find a way to participate. 

Don Boyd 
FSCT Educational Coordinating 

Committee Chairman 

Constltuent Societies get together during interchange made poss~ble by the 
the meeting of this committee to share 1 meetings of the full iducational Commit- 
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their work. Projects often include 
participating in local high school job fairs, 
sponsoring short courses, helping with 
science fairs, mentoring for local schools, 
and offerlng scholarships to colleges and 
un~versities. This type of effort is the 
front line in our struggle against scientific 
ignorance, both of coatings technology 
and of science in general. Once people are 
aware of the effort expended by our 
industry to be responsible citizens toward 
our environment and to be efficient, safe 
suppliers of the beauty and protection 
provlded by coatings, they appreciate our 

tee are very important. However, we feel 
that the ECC must be proactive. We must 
help and encourage efforts by the local 
Societies focusing on education. We are 
now putting together a set of materials 
which should help individual members of 
local Societies to tackle educational 
opportunities in their community. This 
"Coatings Science Resource Kit" will 
contain ldeas and support materials for: 

-A 30-40 minute discussion of 
coatings science and ~ t s  place in science 
and technology; 

-Demonstrations and subject matter 
to support a lecture in a high school or 
college chemistry course; and 

-A short coatings related teachers 
unit for high school chemistry. 

We are only starting to develop this 
information and your input would be 
welcome. Please do not hesitate to call 
either me (Don Boyd, PPG Industries, 



The primary goals of the Coatings 
Industry Education Foundation ICIEFJ are 
to advance-through education and 
research-the Chemical, Physical, and 
Mathematical Sc~ences relatlng to the 
technology of protective coatings, and to 
aid in the dissemination of the results of 
such research and education to the public, 
through scientific publications and 
lectures. To accomplish this miss~on, the 
Trustees of the CIEF review requests for 
fellowships, scholarships, equipment 
grants, and research grants from institu- 
tions of higher education which are 
actively engaged in offering-or creat- 
ing-coatings programs as part of their 
curriculum. Such requests must be 
submitted in writing to the CIEF Board of 
Trustees in the autumn of each year, by a 
deadline which is announced annually. 

These requests must include at least 
the following information: 

Nature and extent of the college or 
university's current--or planned- 
coatlngs programs; 

Type of students-e.g., undergradu- 
ate, graduate, full-tlme, etc.; 

Number of students in the program; 
Number of students who wlll be 

affected by potential CIEF involvement; 

I 

I Targeted uses for CIEF support-e.g., 
undergraduate scholarships, capital and 

I research grants, graduate fellowships, 
( grants-in-ald, direct project support, 
1 general program support, student loans, 

etc.; 

1 ,* Methods which will be employed for 
verlfylng the usefulness and effectiveness 
of the supported programs; 

Current employers of Coatings 
Program graduates for the previous three 

I academic years; 
Availabil~ty and amount of Coatings 1 Program scholarships available from other 

sources; and 1 Description of the selection criteria 
for recipients of scholarships and 
fellowships. 

After weighing all of this informa- 
tion-and seeking any additional 
information which it deems necessary to 

I arrive at a balanced decision-the Board 
of Trustees announces a decls~on to fund, 
partially fund, or decllne the various 1 proposals which it has received. These 

1 decisions reflect not only the quality of 
the proposals, but also the anticipated 1 future value of the proposed program, 1 given the funds available. 

Requests for academic year 1995-96 ' must be recelved by the Trustees no later 

I 

than September 30, 1994, and should be 
submitted to the President of the CIEF as 
follows: George R. Pilcher, Akzo 
Coatings Inc., P. 0. Box 147, Columbus, 
OH 43216-0147. 
All properly 
documented 
requests will be 
considered, and a 
disposition sent to 
the originator by 
or before February 
15, 1995. 

The future of 
the coatings 
industry lies in 
the education of 
our youth, both at George pilcher 
the underzraduate . -- n- 

and graduate levels. It is the CIEF's 
mission to foster this educational process 
through the use of scholarships, grants, 
and fellowships so that the future of the 
coatings industry may gain ever increas- 
ing benefit from the scholars, scientists, 
and technologists of tomorrow. 

George R. Pilcher, Pres~denr 
Coatings Industry Educat~on Foundation 

The Federation's Professional 
Development Committee is tasked with 
provld~ng lor the proitss~onnl develop- 
ment oi rhc tcchn~cal \tali of the cuat~ng< 
industry through such continuing 
education activities as short courses, 
seminars, speakers bureaus, and financial 
support of academic speakers for local 
Society meetings. 

To fulfill its duties, the Committee: 
11) Initiated the 

"Technical Focus 
Speaker Award" at 
the Annual 
Meeting of the 
Federation, 
honoring current 
achievements In 
research. 

(2) Has commis- 
sioned a videotape 
presentation, 

"Good Tests-Bad Testing," detailing the 
state of product quality control in the 
Industry, which is available through the 1 Federation. 

(31 Sponsors the symposium, "Ad- 

) vanced Topics in Coatings Research," at 
the Annual Meeting each year. This 
program features "cutting edge" technical 
presentations by industry experts. 

(4) Sponsors seminars designed to offer 
' advanced professional training In work I related areas, such as: 

The Federation's "Quality Manage- 
ment Seriesr'-programs which have I offered tools to improve methods and 
techniques, personal training, and 

, business performance. T~t les  include: 
-"Statistical Process Control, Levels 

I I and 11"; 
-"How to Implement Total Quality 

Management and Secure IS0 9000 Series 
1 Certification"; 

I -"Gauge/Measurement Process 
I Assessment and Improvement"; 

-"Design of Experiments"; 
1 -"The Influence of Substrates and 

Application Methods/Techniques on 
Coatlngs Performance"; and 

1 -"Formulating for the New Clean 
Air Act." 

The Professional Development 
1 Committee takes its responsibllitles 

seriously, to thc Federation, our industry, 
and to the dedicated coatings profess~on- / als who make up our organization. The 
mandate to offer educational opportuni- 

1 ties and training will continue to furnish 
~ t s  dlrect~on, and provide the benchmark 1 on which to measure its performance. 

I Roger Woodhull 

I Chairman, Professional 
Development Committee 

I 

Roger Woodhull 

Vol. 66, No. 833, June 1994 



- -- Coatings Education - 

Undergraduate Polymers 
and Coatings Program 

California Polytcchnic Statc Un~ver- 
sity, San LUIS Ob~spo has lust completcd 
the third year of its polymers and coatings 
program. This program, which IS offercd 
as a concentration wi th~n the chemistry 
malor by the Chemistry Dcpartmcnt, is 
the f~rs t  of its kind In the wcstcrn United 
States. Cal Poly is one of the 21 campuses 
of the California State Univcrsity system, 
enrolls over 15,000 students, and is 
nationally recogn~zed for the exccllcncc 
of its programs in architecture, agr~cul- 
ture, engincering, and the sciences. Thc 
school maintains a history of graduating 
studcnts with special ahillties In applied 
fields. Extcns~vc hands-on expcricncc 
w ~ t h  modern instrumentation and 
equipment is a hallmark of thc under- 
graduate cducation offercd at Cal Poly. 
The polymers and coatings program was 
dcveloped with the support of thc 
Western Societics for Coat~ngs Tcchnol- 
ogy and particularly the Los Angcles and 
Golden Gatc Societics. These Socicties, 
including the Pacific Northwcst Society, 
prov~de financial support and equipment 
necessary for thc coatings and polymers 
laboratory, provide internsh~ps and 
scholarships for studcnts in thc concen- 
tration, and help with recruitment of 
disadvantaged studcnts from inner-c~ty 
areas. The Socicties also provide guest 
spcakers and help arrange f~cld trips to 
appropriate companies scvcral tlmcs a 
year. Special recogn~tion must be given to 
Tames Calkin (E.T. Horn!, lcff M~tzner 
(Transworld Chemicals), and Toe Re~lly 
(Rohm and Haas Co.) of the Los Angelcs 
Soc~ety, Tack Duis [Pac~fic Coast Chemi- 
cals Co.) of the Golden Gate Society, and 
John Westendorf [Westcndorf Chemical 
Co.1 and Stcvcn Rcardcn {Imperial Paint 
CoJ. of the Pacif~c Northwcst Socicty for 
their substant~al support during the past 
year. Support is also sought from other 
industries. The Wcstcrn Coat~ngs/Cal 
Poly Foundation was devclopcd to prov~de 
a means for indiv~duals or co~llpa~lies to 

support the program financ~ally. This 1 
foundat~on is a major source of support ' for the Cal Poly program. The Los , Angcles Society and the Foundation 1 
annually sponsor a golf tournament hcld 1 In early spring to hcnefit the Cal Poly 

1 program. The current budget crisis in 
California has delayed the hiring of new 

1 permanent faculty for the program hut I 
requests from qualified industry and 1 
academ~c personnel to spend a sabbatical 

1 year at Cal Poly arc most wclcomc. 
During the past year, the polymers 1 

1 and coatings laboratory has bccn 
signif~cantly upgraded through the 
acquisition of new equipment, including 

I 
I a computer-controlled rotational 

viscometer system purchased with funds 1 
1 provided hy the Coatings Industry 

Educat~on Foundation [CIEFJ. The 1 
Hcwlctt-Packard Co. provided a statc-of- 

I the-art chromatography system for the 

I lab, including both pyrolysis gas chroma- 1 
tography and gcl permeation chromatog- 1 raphy systems through its Univers~ty 

I Equipment Grant Program. 
This concentration prov~des cduca- 

( tional and professional experience to 1 
chemistry majors who wish to specializc I 
in polymers and coatings sciences, and to 

I matcr~als engineering 
majors who wish a 

1 hackground in polymers 
and coatlngs. The 
program meets the 

I American Chemical 
Soc~ety requirements for 

1 ccrtification as a 
chcmistry/polymcrs 
degree. Cal Poly studcnts cALlroRNIA 

I are rccciving scholar- 
ships sponsored by the I 

Los Angelcs Socicty for Coatings 
Tcchnology. Tcn studcnts are rccciving 

' 

I scholarships supported by thc Federation I 
through CIEF. 

The conccntratlon ~ncludcs five 1 
I courses, including two lahoratory courses, 1 

and comprises a total of I8 quartcr unlts. 
1 An ~ndus t r~a l  intcrnsh~p, last~ng from 

three to SIX months, is a central part of I 

included Kelly-Moorc P a m  Co., Smiland 
Paint Corp., Dunn-Edwards Corp., 
Benjamin Moore & Co., Spraylat Corp., 
Elhs Pa~nt  Co., Behr Proccss Corp., 
Coatings Resource Corp., the Aerospace 
Corporation, Chcmron, and Rohm and 
Haas Co. Graduates completing the 
concentration will havc the academic 
knowlcdge, technical train~ng, and 
applied experlcncc to enter thc polymer 
and coatings industries. Graduates have 
been actlvcly recruited by ~ndustries in 
Californ~a, and throughout the US. 

Industry-Related Research 
Students and faculty are involved in a 

number of rescarch projects In thc 
coatings area, with co-sponsorship of 
industry. Cal Poly has been act~vcly 
involved In California's paint recycling 
efforts through the state Paint Recycling 
Task Force. Projects sponsored by paint 
companics, major chcmical companies, 
and the Californ~a Air Rcsources Board 
are also imdcrway. All studcnts arc 
requ~red to complete a scnior rescarch 
thesis and Industries arc encouraged to 
involve Cal Poly in their research 
projects. 

A one-week lecture and lahoratory 
short course in basic polymer and 
coatlngs chemistry is planned for Tunc 21- 
25, 1994. For further information on the 
polymers and coatings program at Cal 
Poly, please contact Dr. Dane Jones, 
Chemistry Department, Californ~a 
Polytcchnic Statc University, San Luis 
Obispo, CA 93407; (8051 756-2528. 

1 the program. Ten students took part in ' 
internsh~ps this past year. Companies 
yarticipating in the internship program , 

I 
I 
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The Department of Macromolecular 
Science is a major educational and 
research strength of Case Western 
Reserve University (CWRU), Cleveland, 
OH, with activities in all areas of poly- 
mcr science and engineering. The 
activities of the department continue to 
reilecr rhc cxcitlnp nottonal and Intcrna- 
t~onal dc\,cloomcnts In thr. no l~mer  flrld. . , 
Faculty interests span the entire spectrum 
of polymer research, including synthes~s, 
physical characterization, structure- 
property relationships, theoretical 
modeling, polymer processing, and 
materials development. 

The department was founded in 1963 
and is now entcring its 31st year. It is one 
of nine departments In the Case School of 
Engineering. Currently, the department 
has 14 full time faculty, plus one active 
emeritus member (Professor Simha). In 
addition, 10 professors from other 

Enainecrina. Pathology, and 

are 10 adjunct faculty from other 
institutions and from industry. 

The graduate student body continues 
to grow. In September 1993, 115 students 
were registered for research and course 
credit leading towards the M.S. or Ph.D. 
Degree in Macromolecular Sciencc. The 
M.S. Degrce, from this or another 
institution, is required of all students 
before acceptance for the Ph.D. Degree 
program. Most graduatc students are 
supported by research assistantships from 
rescarch grants to thc faculty. During 
1992-93, 21 Ph.D. and 12 M.S. Degrees 
were awarded. In addition, 30 undergradu- 
ate students were registered for the B.S. 
Dcgree in Engineering (major field: 
Polymer Science and Engineering), of 
whom six graduated in 1992-93. The latter 
program was the first such undergraduate 
engineering degree in the U.S. to obtain 
ABET (Accreditation Bureau for Enaineer- 

worked closcly with the architects to 
optimizc the laboratory dcsigns for both 
present needs and future flexibibty. 
Ground breaking occurred in April 1992, 
at the sitc located on the former parking 
lot off Adclbert Road, facing the Medical 
School and the new Biomedical Research 
Building. The department's new b u ~ l d ~ n g  
is connected to the A.W. Smith (Chemical 
Engineering) Budding by a thud floor 
bridge. The new building is adjacent to the 
Rockefeller (Physics) Building and to the 
Millis (Chemistry and Biology) Building. 
The new laboratory is thus centrally 
located to facilitate interactive research. 
Construction began immediately after 
ground breaking. A cornerstone cercmony 
was held on October 10, 1992 with 
complct~on of the hullding projected for 
May 1994. 

Research support for the department 
exceeded $6 million during 1992-93, from 
a combination of federal, state, and 
industrial sources. An important facet of 
the departmental activities throughout ~ t s  
existence has been the Industrial 
Sponsors Program, which has provided 
discretionary funds that make possible 
the initiat~on of new prolects. The present 
memhcrs of the program are: Dow; 
DuPont Company; BFGoodrich Company; 
Hoechst-Celancse; Miles, Inc.; Phillips 
Petroleum; Shell; 3M Company; and 
Xerox. The 53rd Industrial Sponsors 
Symposium was held on March 30-31, 
1994, and included presentations by 
faculty members, students, andpost- 
doctoral research associates, plus student 
posters. 

Six major research centers have their 
home base within the structure of the 
Department of Macromolecular Science. 
In July 1992 the National Sciencc 
Foundation (NSF) Materials Research 
Grant (MRG) on Liquid Crystalline 
Polymers was renewed. This Center was 
initiatcd in 1986 under the direction of 
Professor Koenig. The present renewal 
arant for $550,000 per year for three years 

faculty in the Department of Materials 
Science. 

Much of thc industrial funding comes 
through the Edison Polymer Innovation 
Corporation (EPIC), a consortium of 
CWRU, UA, and ovcr 70 companies, to 
support polymer research at the two 
inscitutibns. EPIC ~ndustrial sponsorship 
is suo~lemented hv funds from the State 
of 0hIo's Thomas ~ d i s o n  Program. 
Founded in 1985, EPIC has provided over 
$7 million in rescarch support to CWRU. 
Support 1s channeled to the department 
through two rescarch centers: MACRO 
EPIC, directed by Professor Lando, and 
the Centcr for Applied Polymer Rcsearch 
(CAPRI), directed by Professor Hiltner. 
EPIC also has provided the collab~rative 
mechanism for establishment of the 
Center for Molecular and Microstructure 
of Compos~tes (CMMC), directed by 
Professor Ishida. The CMMC was 
initiatcd by a grant from the NSF with 
state, industry, and university matching 
funds, providing a total budget of $1 
m~llion per year for four years to be 
divided between the two institutions. 

Research on coatings is focused by the 
EPlC Centcr for Adhesives, Sealants, and 
Coatings (ECASC), which evolved from 
the previous Center for Adhesivcs, 
Sealants, and Coatings (CASC) at CWRU 
and its successor, the InterUniversity 
Center for Adhesives, Sealants and 
Coatings (ICASC) involv~ng both CWRU 
and UA. Thc continuing development and 
expansion of this activity to encompass 
wider faculty and research topic activity 
is a suhstant~al component of the ovcrall 
rescarch underway in the two universi- 
ties. The ECASC Advisory Board 1s made 
up of representatives from EPIC member 
companies with business interests in 
adhesivcs, sealants, and coatings. The Co- 
Directors of ECASC are Professors Alan 
Gent, of UA, and Charles E. Rogers, of 
CWRU. Dr. David P. Tate (216-838-5015) 
is the Executive Manager of ECASC for 
EPIC. 

~ n g  and Technology1 .~ccrcd~tat~on I >under the lolnt d~rec t~on  of Proicw,r< C:urrcnr rcwarch program5 related to 
~;lrv;lrded rn I976 Therc 2lso are 21 oost- Blackwell and Pcrcec to sunuort Intcrac. coatines, sunnorrd h\ EPlC and uther 
doctoral rescarch associates and visiting 
scholars working in the rcsearch laborato- 
ries. The departmental staff comprises 12 
administrators and secretaries and four 
technicians. 

The most exciting development for 
the department continues to he the 
progrcss towards construction of the new 
building to house our research and 
educational activities. Detailed planning 
for the new Kent Hale Smith Laboratory 
for Scicnce and Engincer~ng began in 1990 
with the selection of Shepley, Bullfinch, 
Richardson ,and Abbott as architects. 

When complete it will have 80,000 
gross squarc fcet, providing 48,000 net sq. 
ft. of laboratories, classrooms, and offices. 
In addttion, there will be 10,000 sq. ft. of 
unfinished "shell spacc" in the basement 
for further expansion. The faculty has 

. . ,, , . . 
tive rescarch projects involv~ng nine I fundina sources, include: L shear stability 
faculty irom Mairomolccular ~ ~ ~ r n c c ,  .I[  ernulj~c~ns s t u d ~ c ~  0 1  f ~ n ~ t r  cIcmcnt 
Phw~cs,  and Chcnllsrw PoIymcr- analvs~s modcllnw wlth exucrlmcntal 
dispersed liquid crystais arc ;he subject of 
interest for ALCOM, the NSF Science and I Technology Center (STC) for the study of 
Advanced Liquid Crystalline Opt~cal 
Materials. ALCOM IS a jotnt rescarch / activity of CWRU, the Univers~ty of 
Akron (UA) and Kent State University. 
The Dircctor of ~ t s  activ~ties at CWRU is 

I Professor Kocn~a. The NASA 

subGantiation, orstatic anh dynamic 
deformations of mult~layer coatings [the 
derived programs will be provided on 
user-fr~endly software); materials 
modification and spectroscopic studies of 
surface characterization for improved 
control of coatings adhes~on; high barrier 
coatlngs and resins; low-shrinkage (zero 

and cxuandinnl coatinas and 
I Center for the Commerc~al~zat~on adhesives, clectron beam 

of Space, directed by Professor cunng, d~amond-l~ke 
Baer, supports research on coatlngs matcnals, thc / polymers, metals and ceramics, mechanism of 

1 In collahora- 
tlon w ~ t h  - w p m " .  - 
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epoxy-coated mild steel; the surface 
characterization of electrogalvanized steel 
for coatings applications (emphasis on 
blistering); Langmuir-Blodgett fllms as 
coatings and membranes; Ilquid crystal- 
line mater~als (many related studies of 
synthes~s, characterization, and proper- 
t~es) ;  mixing and flow of multicomponent 
systems; fat~que, crazing and fracture of 
polymer materials, including environ- 
mental attack; surface characteristics of 
unsaturated polyester gel coats; polymeric 
emulsions and blends; effects of mechanl- 
cal deformation on permeability of 
polymers; effects of mechanical deforma- 
tlon on the photodegradatlon of automo- 
tive coatlngs polymer matcrials. 

There are many studies of closely 
related toplcs concerned with varlous 
aspects such as rheology of ster~cally 
stabilized dispersions, surface chemistry 

I and physics, fracture mechanics, 
composition and structure of multicom- 

I ponentlmultiphase systems, sorption, 1 diffusion and permeation of polymer 

I 
fllms and coatings, polymer blends and 
composites, polymer processing and 
mixing, synthesis and properties of a I broad scope of polymeric materials and an 

1 extensive range of polymer charactenza- 
tion studies using many established and 

/ new techniques including NMR lmaglng 
I and state-of-the-art surface and micros- 

copy analysis. 
1 The educational program In coatings 

is based on the graduate level course, 
I "Fundamentals of Adhesives, Sealants, 
I and Coatings" (EMAC 4821, with C.E. 

Rogers and J.C. Weaver as co-~nstructors, 1 with the added partic~pation of R.M. 
Evans and S.-Q. Wang. This three credit 

i course 1s given in the sprlng semester, 
1 usually on the CWRU Instructional 

DePaul Unlversity is the center for 
graduate education in coatings technology 
in the Chicago area. The Master of 
Sclcnce program In coatings technology 
was instituted in the Department of 
Chemistry in 1986. The Ch~cago area has 
a h ~ g h  concentratlon of coatings compa- 
nies; Akzo Coatings Co., The Glidden 
Co., Rust-Oleum Corp., The Sherwin- 
Williams Co., The Valspar Corp., amonc 
other<, have rnanufacru;lng r&arch an> 
dcvcloument t.~ulllt~e\ here. There 1s a 
continuing need in the Chicago area for 
chemlsts schooled and skilled In coatings 
technology to serve this industry. 

The mission of the university's 
coatlngs program, which has been set up 
with the cooperation of the Chicago 
Soc~ety for Coatings Technology, is to 
provide students with the skills necessary 
for work in research and development 
In the coatings field. 

The main objectives of the 
coatings technology program are 
twofold: (1) to satlsfy the demand for 
techn~cal professionals in the 
coatings industry at an advanced 
level, and (2) to provide an opportunity for 
Bachelor of Science level coating 
chemlsts in the Chicago area to enhance 
their knowledge and skill for improved 
levels of performance and advancement in 
salary and rank. 

The program has a focus on graduate 
level [Master of Science]. Mostly part- 
time students are enrolled (part-time/full- 
time student ratio 1s about 10/1). The 
program requires graduate admission to 
DePaul University through its College of 
Liberal Arts and Sciences. An Associate 
Dean serves as the Coordinator of 
Graduate Programs. This program In 
coatings technology is housed and 
admin~stered In the Chemistry Depart- 

ment by Dr. Gregory Kharas. Candidates 
/ should have earned the Bachelor of 

Science Degree in Chemistry or its 
equivalent. The 12-course curriculum 
will requlre about nine quarters of 1 evening i u d y .  

1 The following full-time faculty are 

1 involved In the Coatings Technology 
Master of Science Program: 

1 Physical Chemistry--Professor 
I Avrom A. Blumberg: B.S. 1949, 

Rensselaer, Polytechn~c Institute; Ph.D., 
1 1953, Yale University. 

Organic Chemistry-Professor Fred 
W. Breitbeil, 111: B.S. 1953, M.S., 1957, 

1 Xavier University, Cincinnat~, Ohio; 
Ph.D., 1960, Univers~ty of Cincinnat~. 

I Postdoctoral Fellow, 1961-62, Iowa State 
1 Unlversity. 

Television Network [video tape) which IS 

available to off-campus students and 
people in industry. Other courses are 
concerned with surface science and 
technology and with the wide curriculum 
topics of the Department of Macromo- 
lecular Science leadlng to the B.S., M.S. 
and Ph.D Degrees in Polymer Science and 

I Engineering. Special semester courses on 
"Adhesion and Adhesives and Sealants" ' and on "Coatings Science and Technol- 1 ogy" are to be presented in coming fall 
semesters. Short courses on topics I relevant to adhesives, sealants, and 
coatings are presented on a regular basis 

I by ECASC. 
1 For more information, contact 

Professor John Blackwell, Department 1 Chairman, or Professor Rogers, CWRU, 
1 Cleveland, OH, 44106-7202; (216) 368- 
I 417216376; Fax: (216) 368-4202. 

Inorganic Chemistry-Associate 
I Professor and Chair Sara T. Melford: B.S., 
1 1964, Bowling Green State University; 

Ph.D., 1968, Northwestern University. 1 NSF Postdoctoral Fellow, 1968, Rice 
1 University. 

Physical Chemistry-Professor Edwin 1 F. Meyer: B.S., 1959, DePaul Univers~ty; 
Ph.D., 1962, Northwestern University. 
NATO, Postdoctoral Fellow, Queen's 

1 Unlversity of Belfast, N. Ireland; NAS- 
NRC Postdoctoral Fellow, U.S. Naval 
Research Laboratory, Washington, D.C. 

I Organic Chemistry-Professor of 
Chemistry Thomas 1. Murphy: B.S., 1963, 
Unlversity of Notre Dame; Ph.D., 1967, 
Iowa State University. N.I.H. 

I Postdoctoral Fellow, 1967-68, Ohio State 
1 University. 

lnorgan~c Chemistry-Professor 
I Sanat K. Dhar: B.S. 1947, Calcutta 
1 Unlversity; M.S., 1959, Ph.D., 1961, 

Wayne State Univers~ty. Postdoctoral 
1 Fellow, 1961, Northwestern Unlversity; 

Postdoctoral Research Assistant, 1962-64, 
I Argonne Natlonal Laboratories. 

1 Organic and Polymer Chernistry- 
, Assistant Professor Gregory B. Kharas: 

M.S., 1968, Institute of Petrochem~cal and 

1 Gas Industry; Ph.D., 1981, Technion- 
Israel Institute of Technology; 
Postdoctoral Fellow, Casc Western 
Reserve Unlversity, 1982.1983; ' Postdoctoral Research Associate, 
Unlversity of Lowell, MA, 1983-1984 

The following equipment is used in 
I instruction related to the coating 

program: Brookfield viscometers models 
RVT and LVF; fincness of grind gage; wet 
fllm gages; film appllcators; sward I hardness rock; Zahn viscosity cups; B.K. 

1 drying recorder; cone and plate vlscom- 
eter; HunterLab color and color-difference 

I meter model D25D; FTIR spectrometer 
1710 (Perkin Elmer); FTIR spectrometer 1 1600 (Perkln Elmer); UV-vis spectrometer 
(Beckman); DSC-TGA (Polymer Laborato- 
ries Inc.); HPLC w ~ t h  UV, IR, and 

1 conductivity detcctors (Spectra Physics); 
GC-MS system [Hewlett Packardl; QTest 
I computer~zed mechanical tester (MTS 
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Systems Corp.); and gel permeation 
chromatograph (Millipore). 

Most of the equipment is housed in 
two research and teaching laboratories 
(one is carrying a plaque that reads 
"POLYMERS AND COATINGS 
LABORATORY; EQUIPPED, IN PART, 
WITH A GENEROUS GRANT FROM 
THE COATINGS INDUSTRY EDUCA- 
TION FUND"). 

Resources of the rest of the College of 
Arts and Sciences and the University as a 
whole are available to provide support in 
areas ranging from computer usage and 
statistical design to on-line library 
searches. 

Since coatings systems are complex 
combinations of polymers, pigments, and 
other chemicals, the course of study 
involves most branches of chemistry 
including organic, polymer, physical, 
inorganic, and analytical chemistry. The 
program courses include: a mlnimum of 
44 quarter hours, including any five from 
this set of six (substitutions, with other 
300 or 400 level chemistry courses, may 
be made with permission of the chair): 

[Course; Frequency; Number of Students) 
-CHE 422, 424 Adv. Inorganic Chemistry I, 11; 

Annual; 15-20 
-CHE 450,452 Adv. Organic Chemistry I, 11; 

Annual; 15-20 
-CHE 470, 472 Adv. Physical Chemistry I, 11; 

Annual. 10-15 
-CHE 47U Polvmcr Svn~htwr. R~annual 10-!5 
-CHE 472  I'hys~cal Chvrnlrtr/ 01 Pulymers 

Biannual; 15-20 
-CHE 434 Polymer Characterization; 

Biannual; 15-20 
-CHE 460 Coatings Technology I; Biannual; 

The Coatings Program at Kent State 
University (KSU) Kent, OH, will remain 
in the Chemistry Department but starting 
next year it will become part of the newly 
formed Separation and Surface Science 
Center (SSSC). 

This Center will be the umbrella for 
the Ohio Separation Science Consortium, 
Coatlngs and Rheology Lahoratory (CRLI, 
and the Analytical Instrumentation 
Facility JAIF). 

-CHE 461 Coatings Technology Laboratory I; 
Annual; 5-10 

-CHE 462 Coatings Technology 11; Biannual; 
15-20 

-CHE 463 Coatings Technology Laboratory 11; 
Annual; 10-15 
~b~~~ 25 students are participating In 

the program. All students in the Coatings 
Technology Program are graduate 
students, enrolled in the Master of 
Science Degree Program. M~~~ students 
in the program are part-time. 

During the past academic year the 
program was funded by ~ ~ p ~ ~ l  Univer. 
sity, CLEF has generously 
funds for a graduate fellowship and 
equipment, which were matched by 
DePaul. 

Any fellowship monies received by 
DePaul University are awarded according 
to demonstrated financial need and 
academic The office of Financial 
Aid will assist the Chemistry Department 
in determining need; the Chemistry 
Department will determine the academic 
merit of fellowship applicants. 

Funding Sources 

Grad Capital Research 
FellowshlP Grant Grant 

Institution support .. $5,060 $10,000 - 
Outside supporta ......... - - $1,250 
Current ClEF 
support ....... ........... $7,500 $9,380 - 

Totals ................ ... $12,560 $19,380 $1,250 

la) A grant from the chlcag0 society for coatlng. 

Ohio Separation Science 
Consortium 

The CIEF funding in 1992-1993 academic 
year was used to establish the CIEF 
~ ~ ~ d ~ ~ t ~  ~ ~ l l ~ ~ ~ h i ~  in coating Science. 

has become the first 
recipient of the fellowship. He is enrolled 
in the Master in Coatings Technology 
Graduate and, in addition 
taking courses, is doing research in the 
area of synthesis and characterization of 
new alternating copolymers for potential 
coating applications. Although Mr. 
Wheeler just started last spring, he has 
already heen able to prepare several novel 
alternating copolymers and presently is 
involved in their characterization. The 
results of the thermal analysis of the 
copolymers were presented at the 
Pittsburgh Analytical Conference 

94) in Chicago and the 
American Chemical Society Meeting in 
Washington. All published and presented 

included a credit 'IEF. 
The Coatings Technology Program at 

DePaul University has received the 
endorsement and active support of the 
Chicago Society for Coatings Technology. 
The department works closely with the 
Chicago Society Educational Committee 
to assure relevancy of the program and 
provide assistance ranging from technical 
information to job placement. 

DePaul graduates are highly competi- 
tive on the open job market, all students 

I having secured positions well in advance 
of graduation. 

For further details, contact Dr. 
Gregory B. Kharas, Dept,, 
DePaul University, 1036 W. Belden Ave., 

The State of Ohio has formallv 

1 Technology ( Chicago, IL 60614; (3121 362-8185. 

recognized the importance of separation 
sclence and the strong academic/ 
industrial collaborations which already 
exist at Kent State University in this area. 
Many unique surface chemistry modifica- 
tions of chromatograohic seoaration 

competition and received $1.75 million in 
funding targeted for the acquisition of 
new state-of-the-art instrumentation 
related to separation science technology. 
A unique aspect of this project involves 1 the establishment of a laboratory 
instrumentation network which will he 
housed at KSU and made available as a I reseanh/developmmt tool to members of 

1 the SSSC and industrial partners as well 
1 as to other colleges and universities in 

Ohio. The Separation Science Consor- 1 tlum serves to foster inter-university and 
, academic-industrial research collabora- 
1 tions. 

The Coatings and Rheology 
Laboratory 

The CRL was established at KSU in 
1965 by Raymond R. Myers and Carl 1. 
Knauss. The laboratory had partial long- 

material have been developed at KSU that I term support from the then operating 
improve upon the commercial column , Paint Research Institute of the FSCT. 
substrates used for routine analysis. Much of ~ t s  continuing research relates to 
Recently, members of the center were 1 the wetting, adhesion, dispersion of 
judged first in a statewide consortium I pigments, and stabilization of colloidal 

I dispersions in liquid media and their 
effects on flow properties (rheologyl in 
spreading and leveling of coatings as they 
are modified by their surface chemistry. 
The CRL research almost always is 

i involved with surfaces and is presently 
staffed by Dr. Knauss, Richard R. Ruch, 

I and students. ' A major educational program 
1 associated with the CRL was begun in 

1972 by Dr. Knauss to train undergradu- 
ate and graduate students in the fleld and 1 to provide Industrial practitioners with a 
series of courses and workshops in 

1 modern aspects of surface coatings and 
1 composites. In addition, the Coatings 

Lahoratory sponsors several adjunct 
1 professorships for industrial researchers 

in the Chemistry Department. 

! The Educational Component 
The educational component consists 

I of a series of credit courses presented on 
1 Saturday mornings in the fall for 

chemistry majors and coatings personnel 
I from companies in northeastern Ohio. 
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Other short-term courses are presented ~t had not hccn for the scholarship. 
during the year for industrial coatings He was pictured in our report in the 
personnel from around the country. February 1993 JOURNAL OF COATINC:~ 
These courses and offering dates are as TECHNOLOCY and complctcd 
follows: preparation of samples for our 

"Weathering Techniques for research paper, "The Use of 

Coatings and Polymers"-September ': $**- Thermally Stimulated Current to  
28-30, 1994 Measure Properties of Coatings," 

"Introduction to Coatings ' ' I:TL UN$ $.!?!?I: which was presented at the FSCT'S 
' :  .a- 

Technnlogyr'-October 4-7, 1994 1993 Annual Meeting in Atlanta, and 

"Appl~cd Rheology for Industrial will he publislicd in the JCT. 

Chemists"-April 24-28, 1995 1 Other students are prcscntly at  
,,Dispersion of and I n  S(~cicties for Coatings Technology. I various stages in their schooling and are 

F l u ~ d  Mcil1a"-May 8-12, 1995 , would l ~ k c  to reflect on only two developing an interest in coatings by 
and for , recipients at this wri t~ng.  One, an earlier electing the coatings courses as required 

and Scicntistsu-May graduatc of KSU, and another prcscntly 1 for the Federation scholarships. 
O n  q L  In,,C 1 rece~vine scholarsli~n sunnort. 
LL-AII ,  ,772 

A prcv~ous graduate hi our department F u t u r e  P lan  
T h e  Analyt ical  I n s t r u m e n t a t i o n  

Faci l i ty  

The AIF was establlshcd by Roger 
G ~ l p i n  in 1986 through an Ohlo Board of 
Rcgcnts Research Challenge Award. Dr. 
Gilpin, Department Chairman, 1s an  
~nternationally known s c ~ e n t ~ s t  and a 
rccogn~zcd cxpcrt in several areas of 
modern analytical chemistry and 
instrumentation. The  f a c ~ l ~ t y  makes 
available a broad range of analytical 
~nstrumentat ion for collahorativc 
research and dcvclopment activittes 
between staff ~ncmhcrs  and industr~al  
partners. Since its inccptton, nu~nerous 
companics in Ohto, as well as throughout 
the nation, have used the facilit~es, many 
on a continuing basis. The facility is 
currently self-supporting and growing at a 
healthy rate and has hcen used by many 
coatings companics for somc special 
analytical evaluations. The ~ndustrial 
contact for t h ~ s  faci l~ty and rcpnrtlng of 
results has primarily been routed through 
thc CRL. 

Gradua te  a n d  C u r r e n t  S tuden t s  

During the ycars that the CRL has 
been at  Kent State a nu~nbcr  of full-time 
students have been partially supported hy 
the PRI, the Educational Commlttce and 
the Coatings Industry Education 
Foundation (CIEFJ of the Federation of 

was one of the individuals supported by I 
the PRl. It was recently announced that 

I he IS to  present the Joseph I. Mattiello 
Memorial Lecture this fall at the FSCT 
Annual Meetlng in New Orleans, LA. The  , 
lecturer will he Dr. Richard R. Elcy who 

1 IS prcscntly a s e n ~ o r  scicnt~st  ln the I 
Polymer Phys~cs Group for The  Gl~ddcn  

I Co. Dr. Elcy rcceivcd his B.S. in Chemis- 
try and h ~ s  Ph.D. in Physical-Inorganic 
Chemistry from KSU. His main research I 

I work with Gl~ddcn  is related to rheology; 
I he  was introduced to the subject in our 

laboratory w h ~ l c  he was a studcnt in our 1 
department. I 

1 The previous early scholarsh~p 
students are asp~ring into higher lcvcls of 

I 

research and development in t h e ~ r  I 
industrial organizat~ons and these 

I graduates arc pn~grcssing at  various 
companlcs such as Sherwin-Williams, 
Master Ruilders, Americhcm, Plasti-Kotc, 1 
Harrison Paint, and numcrous other , companics throughout the country. 

I would like to call your attention to 
one of our present students who IS taking 

1 advantage of chcm~stry 's  coopcrat~vc/ 
work study program as well as an FSCT 

I scholarship. He presently is working as  a , 
Co-op studcnt for Americhe~ii while 

, completing his junior year and expects to  
continue with them upon graduation. 

I This student, E r ~ c  Yarahcnctz, would not 
have dcvelopccl an intcrcst in coatlngs i f  

The  undergraduate B.S. Degree in 
Chemistry w ~ t h  specialization in 
poly~ncrs  and coatings has heen 
accredited by the American Chemical 
Society as one of only five or so 
accredited programs In polymcr science 
In the United States. The faculty for the 
Polymers and Coatings Sc~cncc  Program 
include: 

Dr. Frank Blum, Professor of Chemis- 
try-Poly~ncr-solvent/poly~ner-surface 
~ntcractions; poly~ncr  charactcrization, 
col lo~d chcm~stry;  microemulslons, liquid 

crystals, miccllcs, and viscles; NMR 
spectroscopy and diffusion. 

I Dr. Harvest Collier, Associate 
I Professor of Chem~stry-Synthes~s and 

characterization of inorganic and 
heterocycle-containing polymers; 

I invcstigat~on of thermal and conductive , properties of ~norganic and polymer 
systems; prcparat~on and charactcrizat~on 
of mctallomacmcycles; k ine t~cs  and 
mechanism of macrocycle rcactlvlty. 

Dr. N~cholas  Lcvcntis, Assistant 
' Professor of Chemistry-Synthesis and 

The dcvelop~nent of the facilit~es with 
the new ~nstrumcntat ion and the defining 
of the tncthods of operation of the 
Separation and Surface Science Ccntcr is 
progressing and should be in operation by 
this fall. The details of how this center 
enters into our future coatings program 
arc previously described. 

The Chemical-Physical Program for 
graduate-level research has been offered 
by the chemistry and phys~cs depart- 
ments for numerous ycars. The emphasis 
of the program 1s bcing rcdirccted to 
include the Liquid Crystal Institute 
whose effort is m a ~ n l y  involved with 
Itquid crystal displays. Chemists there are 
working to develop liquid crystals that 
tnect electrical and optleal propcrtlcs 
sought hy the physic~sts. 

Applicat~ons of the liquid crystal 
coatings t o  glass and polymcr substrates 
require the coating scientist's expertise In 
application methods and surface chem~s-  
try for dtspcrsing, wettlng, and applying 
thin layers of conductive liquid crystals 
on the substrates. The Ins t~ tu tc  has 
recetvcd a number of patents, somc of 
which have hcen licensed for industrial 
prnduction. 

For additional information, contact 
Carl J. Knauss or Richard Ruch, Dcpart- 
mcnt of Chemistry, Kent State Untvcr- 
sity, Kent, OH 44242; (2161 672.23271 
2034. 

charactcrtzation ot rcdox complementary 
clectrocromic polyrncrs; chemical scnsnr 
dcvices based on conduct~ng polymers; 
microelcctrochemical devices. 

Dr. James Stoffer, Professor of 
Chemistry and D~rector, Graduate Center 
for Materials Research-Polymers and 
coatings sclence; polymerization 
processesi organlc and polylner~zation 
mechanisms; the science of paints and 
coatings; transparent coatings. 

Dr. Michael Van De Mark, Associate 
Prnfessor of Chemistry and Director of 
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the Coatings Institute-Polymer 
synthesis and characterization; polymer/ 
solvent Interaction; ionomeric gels; 
modified electrodes via polymer adsorp- 
tion; corrosion inhibition through ligating 
polymers; organic oxidative elcctrochem- 
istry. 

Academic Education 
The undergraduate program continues 

to strengthen. We now requlrc our 
students who major in Coatings and 
Polymer Science within the Chemistry 
Department to writc a senior thesis. This 
thes~s  IS to be written in the form of a 
paper as though it were to be puhlished. 
T h ~ s  approach 1s dcsigncd to strengthen 
the student's ahll~ty to complete a 
projcct, organize information, and 
technically write in a concise and formal 
way. We anticipate a significant improve- 
ment in our students' written communi- 
cation skills. Many malor corporations 
have Indicated that written communica- 
tion skills 1s a major problem nationally. 
The UMR campus has addressed this 
problem through comprehensivc 
incorporation of this goal into every 
curricula. 

The graduate program in chemistry 
continues to grow with the enrollmcnt 
being over 80, of which approx~mately 
half are doing coatings and polymer 
science rcsearch. The second largest 
group within chemistry are those 
rnvolvcd in cnvironmental analysis. The 
need for organic and inorganic analyti- 
cally trained environmental chemists is 
and will he strong well into thc next 
century. 

Dr. Nicholas Leventis will he joinlng 
the department in ranuary. Dr. Leventis is 
involved in polymer electrochemistry and 
in clectronics. He will makc an excellent 
addition to our department. 

Research 
Coatings projcct titles from UMR 

includc: Water Reduc~ble Acrylic Polymer 
Dynamics In the Reduced State; Flash 
Rust Inhibition-A Mechanistic Study; 
Synthesis and Characterizat~on of New 
Phthalocyanincs (NASA]; Thermal 
Releasc Coatings Technology (Airforce); 
Synthesis of Poly(Spiromacrocyclesl; 

Waterborne Paint Strippers (Hoechst/ 
1 Celancse]; Recycled Glass for Coatings 
1 Application; Optical Brightener-Glass for 

Coatings Applications; Anticorrosion- 
Glass for Coatings Application; Inorganic 

, Polymcr Encapsulation of Reactive 
Coatings; Watcr-Based Camouflage 
Coatings; Synthesis and Charactcrization 

I of Semi-Conductive Polymers; Spectro- , scopic Characterization of Biodegradeable 
Composites; Development of Metal Ion 
Binding Epoxy Polymers; Preparation and 

I Evaluation of Hirh Temperature Wire 

I tion of small batch coatings, powder 
coatings technology development, and 
modern testing for the evaluation of 
components and formulated coating 
materials. This effort involves Harvest 
Collier as the President and Dennis ' Roedcmeier who is Director of Missouri 

8 Enterprisc, as well as the faculty and 
students involved in coatings from UMR. 

A major startup focus of the Alliance 
1 has been to seek the involvement of 
I coatings industry equipment manufactur- 

ers to participate in placing state-of-the- .. . 
Coating.; tor Tr.~nzrormcrr and Motor\ :Irt rn.rnut.~cruring and rcsrlng c,luipmcnr 
OI'TLC Cc,rn. Tlic IJw or Ultr ,~<on~cs In the fnc~l~ tv  tor opcrat~nn.rl dcmon3tm. 

5 - - - - -  -~ . ,, 
for the Dispersion of Pigment for Inks 1K. 

1 C. Coatings]; Development of Viscosity 
Reduction Agents for Epoxies; Evaluation 

1 of Alumina as a Thickener (Vista); Use of 
Aluminum Trihydroxide as an Extender 1 Pigmcnt (ALCOAIi Sol-gel Processes for 
Use as a Coating; Waterborne Chlorinated 

1 Polyolefins as Adhesion Promoters for 
Plastic IEastmanl: 

. A 

tions. Initial rcsponscs from the industry 
havc resulted in supplying the laboratory 
with testing equipment and some 
~nanufacturing equipment for small batch 
watcrl>ornc coatings production. 

Thc facility is housed in the new 
Missouri Enterprise Rusiness Develop- 
ment Centcr located on West 18th Strect 

I Ultrason~cally 
Inmated Free 

1 Radlcal Catalyzed 
Polymerizations, 
M~crowave 
Polymerizat~ons, , Transparent Compos- .-- 
,LC.,. 

I UMR is involved in 
1 research projects for 

numerous corporations 110th 
1 large and small as well as the Air Force, 
1 NASA, the Navy, and many other federal 

I 
agencies. If you havc rescarch needs with 
which we can assist, please feel frec to 

1 contact us We are always looking for 

I 
prolects for the students to work on, since 
rcsearch projects are a part of both the 
undergraduate as well as the graduate 

1 program. Please contact us if you are 
interested in having a projcct at UMR. 

I 

Alliance for Advanced Coatings 
Research 

The Alliance represents a coordinated 
effort between Missouri Enterprise (a 
Missouri Economic Development Center] 
and the University of Missouri-Coatings 
Institute to work with the coatings 
industry to produce a "cutting edge" 
operating model facility for the produc- 

For the third consecutive year, North 
Dakota State Univcrsity (NDSUI has becn 
placed by U.S. News and World Report on 
an elitc 1s t  of collegcs and universities 
named as the "major leagues of higher 
education." The academic environment 
In the Fargo/Moorhcad area certainly 
created incentives for these headlines and 
here are some facts from 1993: Last fall 
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the university accommodated the largest 
enrollment ever; A ncw $10.5 million 
computer center is fully operational; 
construction of a $400,000 skywalk, 
which links Hultz and Ladd Halls across 
West College Street, IS finished; Dunbar 
and Ladd Halls underwent major 
renovation prolects in which additional 
coatings research labs were created, with 

just across Hrghway 63 from UMR. The 

I 
facility has over 6,000 square feet of space 
with 20-foot ceilrngs and an enclosed 

1 laboratory space at one end. Initial 
projects with the Alliance havc led to the 

I development of recycled glass for usc in 
I coatings, the development of coatings , additives that are used as quality control 

measures during application and evalua- 
tion, and assisting over a dozen compa- 

I nies as their technical resource in new 
coatings systems both for national and 
international markets. 

For further information about the 
Alliancc or the Coatings Program at 
UMR, contact James Stoffer, Professor of 
Chemistry and Director, Graduate Center 
for Materials Research, Univcrsity of 
Missouri-Rolla, Chemistry Dept., Rolla, 
MO 65401; (314) 341-4420. 

modern laboratory and hood space; and 
finally the Fargo Dome is now the official 
home for thc Bison foothall team. 

Although there are many oganiza- 
tional changcs at NDSU, the Department 
of Polymers and Coatings (P&C) contin- 
ues to focus on three major missions: 
undergraduate and graduate education, 
polymers and coatings research, and 



continuing education by offering short 1 Undergraduate Education 
courses. As in the past, the department 
works closely w ~ t h  the coatings and 
chem~cal industries and their suppliers to 
assure relevance to the programs. An 
Industrial Advisory Board composed of 27 
prominent industrial scientists met w ~ t h  
P&C staff and students this fall for three 
days during NDSU homecoming week to 
discuss our graduate and undergraduate 
programs. T h ~ s  year's mecting was indeed 
well attended and highly constructive. 
P&C faculty appreciates the hoard's 
input. Durlng the Industrial Advisory 
Board meeting, the P h C  graduatc 
students and faculty gave research 
seminars and 14 poster presentations 
during an evening poster/d~nner session. 
The poster sesslon allowed one-on-one 
interactions between the students and 
industry. 

Last year the 3M Company estab- 
lished an Ass~stant Professorship In the 
P&C Department. Off~c~als from 3M 
offered NDSU an up-front grant with the 
agreement that matching funds be raised 
from 3M employees, retirees, or directors 
who are alumni and friends of NDSU. 
The NDSU/3M Challenge, conducted 
successfully by our NDSU Foundation 
Officer, Linda McKenzie, was met. 
Support from thc 3M Employee Challenge 
Team, which cons~sted of Gary Asmus, 
Jerry Bankers, Rick Berglund, Curt 
Guilbert, Dick Hartshorn, Glen Larson, 
Dale Peppel, DuWayne Radke, Orin 
Score, and Dav~d Sorensen is greatly 
appreciated. Of course, this position 
would not he established without all 
those who so generously donated 
contributions to match the NDSU/3M 
Challenge grant. A plaque list~ng 
contr~butors is now proudly mounted in 
the Polymers and Coatings Department 
office. This grant not only helps the P h C  
Department, hut also estabhshes a role 
model showing how, in these troubled 
economic times, prlvate Industry and 
academia can work together. 

Among many candidates, the 3M 
Assistant Professorship position was 
offered to Dr. Mark D. Soucek, who after 
receiv~ng his Ph.D. Degree in Chemistry 
from the Un~versity of Texas, Austin, in 
1990, spent the past three years as a 
National Research Council Postdoctoral 
Fellow at NASA Langley Research 
Center. His research Interests range from 
high performance polymers in hybrid 
inorganic/organic composites to the 
development and synthesis of new 
catalysts u t~hzed  in polymerization or 
crosslinking reactions. 

- 
i Undergraduate education has always 
I been one of the top pr~orities at NDSU. 

Enrollment in coatings courses remains 
I steady, and one of the major attractions to 
, undergraduates is the scholarship 

program which exceeds $40,000. Faculty 
and students are grateful for the scholar- 
s h ~ p  programs, which provide the 
opportunity for students to become 

1 involved In coatings scicnce. Spec~f~cally, 
I special thanks go to the following actlve 

I contr~butors for the 1992-93 academic , year: Albert C. Bean, Coat~ngs Industry 
Education Foundat~on, Glidden, Messer 1 Award, George A. Nlchols, Northwest 
Soc~ety for Coatings Technology, PPG 

I Industries (Donald P. Hart and Frederick 
M. Loop Memorials), Alfred Rheineck 

1 Memorial, Tohn F. Rooney, Carlton L. 
Rydstrom Memorial, Ernest T. Trigg 1 Foundat~on, Valspar, and the Zeno W~cks  
Fund. This is the third year that Miles 

I Inc. will sponsor an undergraduate 
summer research program. Inquiries 

I concerning the 1994 summer coatings 
I research program for undergraduates 

should he directed to Professor G.P. 
1 Bierwagen at (701) 237-7633. 
I 

Graduate Education 
Our graduate student training meets 

1 the highest standards. Students take 
advanced graduatc courses from disci- 

1 plmes related to their research areas and 
conduct research under their professors' 1 supervision. All Ph.D. cand~dates receive 
$12,00O/year tuit~on-free teaching or 

I research ass~stantships. Research support 
comes from such companies as DuPont, 

1 Hitachi Chemical, Huls-Nuodex, FMC, 
Tames R~ver, 3M, Medtronic, Valspar, as 

1 well as the U.S. Department of Agricul- 
ture and the Office of Naval Research. A 

I first-ycar graduate fellowship program 
was established In the Polymers and 

1 Coatings Department by the Coatings 
I Industry Fund. Although taking advanced 

courses IS  a part of graduate education, 
the primary objective of the M.S. and 

I Ph.D. Degrees is to utilize classroom and 
lab experience in polymers and coatings I research. This is where our students 

I excel. Inquir~es or questions regardmg our 
graduate program can be directed to 
Professor Marek W. Urban, Director of 

I the Polymers and Coat~ngs Graduatc 
1 Program at (701) 237-7633). 

I Continuing Education 
Intensivc coatings science short 

1 courses offered to coatings industry by 
I the P&C Department faculty have along- 

standing trad~tion at 
I NDSU and havc 

scrvcd the coatlngs 
Industry for over a 
decade Thc 1994 ,, Coatlngs Sc~ence 
Course w ~ l l  be 
ofiered rune 5 17 

course content can bc 
directed to Professor 
Marek Urban, Coursc 

Director, and reg~stration inquiries 
regarding the 1994 Polymers and Coatings 
short course can he answered by calling 
Debbie Shasky, Course Coordinator at 
(701) 237-7633 or FAX (701) 237-8439. 

Polymers and Coatings 
Department Faculty 

Professor Gordon Bierwagen, besides 
his duties as Regional Editor for North 
America for the-~ro~ress  in Organic 
Coatinns lournal, continues to focus h ~ s  
rcsearclh interest bn  computer modeling 
of high PVC coatings, pigment dispersion 
and adsorption, CPVC studies, EXPERT 
systems for coatings, characterization of 
corrosion in coated systems, and surface 
properties of waterborne polymers. This 
research, in particular the corrosion 
program, will have a significant impact 
on further understanding physical 
coatings properties. Last fall, Professor 
Bierwagen presented papers on corrosion 

at the 12th International Corrosion 
Congress (September 19931, and at the 
Electrochemical Society Meetlng 
(October 19931, and lectured at the Third 
Annual ASMIESD Advanced Coatings 
Technology Conference in Detroit 
[November 1993). 

Professor Ed Glass continues research 
on water-soluble polymers, with perhaps 
one of the most successful symposia in 
the history of thc American Chemical 
Society Nat~onal Meetings on this top~c.  
Last year, he organized the Water-Soluble 
Sympos~um dur~ng the fall ACS Nat~onal 
Mcetlng in Ch~cago. Dr. Glass has edited 
four books in this area, and is presently 
editing a fifth book from the August 1993 
symposium. He is also ~nvolved In 
organizing workshops in this area and 
continues to lecture at MIT summer 
short courses on coatings rheology. As a 
follow-up to the Waterborne Coatings 
Workshops in San Francisco in 1992 and 
Chlcago in 1993, a Low VOC Workshop 
was organized for March 1994 In San 
Diego. His research group continues to 
publish and present research papers at 
national and international scientific 
meetings. A particularly actlve research 
program involves thc studies of associa- 
tive thickcners w ~ t h  pigments, but much 
of his activity during the past year has 
focused on the use of water-soluble 
polymers in cosmetic and medical 
applications. 

Professor Mark Soucek, aftcr complet- 
ing h ~ s  post-doctoral appointment last 
summer at NASA, jolncd the P h C  
Department as an Assistant Professor 
and, after a short orientation per~od, is 
mvolved in teaching undergraduate 
coatings courses offered by the depart- 
ment, and organizing h ~ s  rescarch group. 
Dr Soucek gave a Iccture at The 3M 
Company In St. Paul, MN, and is actively 
involved in getting his rescarch off to a 
strong start. 

Profcssor Marek Urban continues his 
prevlous research themes with the 
primary focus on molecular level 
adhesion to plastics monitored spectro- 
scopically, stratification processes in 
coatings, dynamics and mobility of small 
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molecules in polymeric coatings, and 
nonequilibrium crosslinking reactions in 
coatings monitored by photoacoust~c 
FTIR spectroscopy. He was an invited 
speaker at the 19th Coatings Research 
Conference in Athens, Greece, and also 
gave invited lectures in Europe, and the 
Symposium on Adhesion held during the 
fall Amerlcan Chemical Society National 
Meeting in Chicago. Last year his 
Advances in Chemistry Series #236 book 
entitled, Structure-Property Relations in 
Polymers: Spectroscopy and Performance, 

was published by ACS, and this year the 
book, Vibrational Spectroscopy of 
Surfaces and Interfaces, was published by 
Wiley-Intersc~ence. Dr. Urban was 
nominated by the ACS to function as 
Editor of the American Chemical Society 

I Book Series titled Polymer Surfaces and 
1 Interfaces. 

In add~tion to Dr. Loren Hill 
1 (Monsanto senior fellowl, who is a P&C 

Adjunct Professor, the department is 
1 pleased to announce two new Adlunct 
/ Professors-Dr. Brian Skerry (Sherwin- 

I 

Williams) and Dr. Juergen Braun (retired, 
DuPont). Both of them actively partici- 
pate in departmental research and 
teaching activities. 

Dr. Allan Fischer, Dean of College and 
Science and Mathematics, currently is 
serving as interim chair of the Polymers 
and Coatings Department. 

For more details, contact Dr. Marek 
W. Urban, Associate Professor, Dept. of 
Polymers and Coatings, North Dakota 
State University, Fargo, ND 58105; (701) 
237-7859; Fax: (701) 237-8439. 

The coatings program at the Univer- 
sity of Southern Mississippi (USM) is 
located in the Department of Polymer 
Science. USM was designated a compre- 
hensive university in 1962, and is 
accredited by the Southern Association of 
Colleges and Schools. The student 
population now numbers 13,000, and the 
university offers 89 Bachelor's, 60 
Master's, and 19 Doctoral Degrees. 

The Department of Polymer Science, 
founded in 1972, encompasses focused 
program in undergraduate and graduate 
instruction and in research. Originally 
founded as the Pan American ~ u n g  
Research Institute In 1964, the depart- 
ment now comprises 10 faculty members, 
141 undergraduate students, and 65 
graduate students, located in a state-of- 
the-art, $28 million Polymer Science 
Research Center. The students usually 
pursue careers in industry upon complet- 
ing their formal education. Our graduate 
students represent a national texture from 
all corners of this nation. A significant 
proportion of our graduates seek careers 
in the coatings industry. 

The coatings course (theory and lab) is 
an important part of the undergraduate 
curriculum. Undergraduates are required 
to complete a research program prior to 
graduation, and, in addition, most of the 
undergraduates are involved in extracur- 
ricular research projects, under the 
supervision of faculty members. The 
faculty of the Polymer Science Research 
Center is drawn from various disclpllnes 
including chemistry, physics, and 
chemical engineenng. The 
multidisciplinary nature of the program is 
exemplified by strong collaboration 
between faculty members in the investi- 
gation of joint areas of research, with the 
aim of gainlng an understanding of the 
fundamental principles whlch underlie 
polymer~c materials. 

Within this mult~dlsciplinary 1 atmosphere, graduate students participate 
I in challenging course work that broadens 

their undergraduate background, and 
I directs them to creative, dynamic 

problem-solving approaches to advanced 
polymer sclence. 

Weekly seminars and colloquia are an 
important part of teaching and research in 

I the Polymer Science Center. The 
emphasls on presenting research papers 

I nationally IS demonstrated by the fact 

/ that in 1993, our students won the 
I 

I supported with scholarship assistance 
I from the Federation of Socletles for 

Coatings Technology, and both the Dallas 
I and Southern Societies. 
I The department is well equipped to 
, conduct research, with a powder-coatings 

and compounding laboratory, spray booth, 
i and equipment to test weathering and i photo-aging of coatings samples. Com- 

puter-controlled latex polymerizat~on and 1 high-pressure polymerization equipment 
is directed towards research in new 

( polymeric materials for coatings. A large 

I 
Federation's Alfred L. Hendry Award for I the best student paper, AAIC Student of 

1 the Year Award, Second Prize for the 
I Poster Session at the FSCT's Annual 
1 Meeting and Paint Industries' Show, and a 

best student paper award at the Missis- 
1 sippl Academy of Sciences. 

Throughout the year, Short Courses in 
1 Coatings Technology and Formulation are 
1 offered to participants from industry. 

The Waterborne, Higher-Solids and 
) Powder-Coatings Symposium, held in 

New Orleans, LA, durlng February each 
( year, is organized jointly by the Depart- 

ment of Polymer Science and the 
I Southern Society for Coatings Technol- 
1 ogy. This symposium is now truly 

International In scope and it is recognized 
as a premier conference on environmen- 

I tally-compliant coatings. For many years, 
I the department has been strongly 

I 

I 

effort is devoted to finding new materials, ' from renewable resources, such as 
I guayule rubber, lesqueralla oil, and , vernonia oil. 

Students have opportunities to work 
with a wide-range of sophisticated 
~nstrumentation such as 400 MHz solid 
state NMR, environmental scanning 

i electron microscope, single-crystal and 
/ powder X-ray diffractometers, FTIR/ 

Raman spectrophotometer, GC-mass 
1 spectrometry, but they are also taught by 
1 faculty to know the value of everyday 

equipment such as testing hardness, 
viscosity, etc. 

1 For more ~nformation, contact The 
1 University of Southern Mississipp~, 

Polymer Science Department, P.O. Box 
1 10076, Hattiesburg, MS 39406-0076; 1601) 

266-4868. 
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Coatings rescarch at  the Unlvcrs~ty of 
Waterloo, Watcrloo, Ontario, Canada, is 
in the Institutc for Polymcr Research, 
which spans thc departments of Chcmis- 
try, Chemical Enginccring and Mcchanl- 
cal Engineering. The University of 
Watcrloo was cstahlished In 1957 and 
currently enrolls some 25,000 studcnts 
Watcrloo produccs more chcm~stry,  
physics, engineering, mathematics, and 
computcr scicncc majors than any other 
university in Canada. It 1s nationally 
rccognizcd as a leader in rescarch and 
cducat~on.  

The  Institutc of Poly~ilcr Rescarch 
(IPRI was cstablislied In 1984 to pn~vidc 
rescarch scrvlces to  polymer-rclatcd 
industries and comprchcnsivc graduatc 
instruction in polymcr sclencc and 
cnglnLcrlng. Orlglnnlly i~~undz( l  3. thc 
IJn~vc.rs~tv of W.~tcrloo C o n o l ~  Incr G r t ~ u ~ i  
in 1979, IPR combines t h ~ ' ~ o i ~ m c r  

' 

rescarch capabil~ties of 12 faculty 
mcmbcrs and about 50 graduatc studcnts. 
Nearly all the students move to ~ndustr ial  
positions when they graduate. The 
Ins t~ tu tc  IS made up  of faculty members 
and rcprcsentatives of major North 
A~ncrican chem~cal  companies. It has 
bccome one of the leading centers of 
polymer expertise devoted t o  creating an 
imaginative, results-oriented program of 
graduatc studlcs and rcsearch In cxpcri- 
mental polymer scicncc and cnglnecring. 

Students undertaking graduatc study 
and rescarch under the supervlslon of IPR 
mcmbcrs have a cho~ce  of several 
programs: Masters and Doctoral Degrees 
in Chemical Eng~neer~ng,  Chcm~stry,  
Physics, and Mcchanical Enginccring. 
The Institute awards industry-sponsorcd 
scholarships in Polymer Science and 
Eng~necring, ~ncluding scholarsh~ps from 
thc Coatings Industry Education 
Foundation (CIEF). 

An attractlve option for many 
graduatc students is the cooperative M.Sc. 
or Cooperative Ph.D. pmgram. In the Co- 
op M.Sc. program, an initial semester of 
course work is followed by two semesters 
of rescarch off campus In an industrial or 
government laboratory Following this 
first-hand exposure to an industr~al  
research program, the studcnt returns to 
campus to complete an original rcsearch 
pnliect. In the Co-op Ph. D.  prugram, 
studcnts havc an opportunity to undcr- 
take a more detailed applied research 
project hcforc complet~ng t h c ~ r  t h e s ~ s  
requirements on campus. 

Major funding support in recent ycars 
has helped prov~de statc-of-the-art 
rcscarch equipment and facilities, 
Including: polymerizat~on pilot plant, 
with vessels up  to 25-liter capacity; high 
pressure polymerization vcsscls; twin 
screw extruder; sizc cxcluslon chromatog- 
raphy apparatus w ~ t h  continuous 
v~scomcter  and lascr light scattering 
detectors; dynamic mechanical spectrom- 
eter for rheological and cure charactcr~za- 

tions; impedance spectroscopy (10-4 Hz t o  
1 GHzl; 300 MHz high resolution NMR 
spectrometer; dlsc centrifuge and Coulter 
counter for latex partlclc sizc charactcr- 
ization; on-linc dcnsity/flow/viscosity 
sensors; instrumented i~iipact testers; 
thcrmal characterization equipment; 
glossmeters; Fourier Transform lnfrarcd 
spcctromcters; and scannmg and 
transmisston electron microscopes. 

Graduate students arc encouraged 
towards coatings-related rcsearch hy CIEF 
scliolarshlps which arc awardcd on the 
basis of scholastic records, rescarch 
ability, and relevance of thesis rescarch t o  
coatings industry 
intercsts. The  

I Rudin and Professor Kcnncth O'Driscoll. 

I He has devclopcd methods for character- 
lzlng the molecular weight d~s t r~hu t inns  

I of complex polymer systems, such as thc 
I polymer hlends and nonhomogeneous 

polymers found in many coatmgs 
systcms. He is currently studying 
mcthacrylate macromers (low molecular 

I 
w e ~ g h t  polymcrs possessing a terminal 
vinyl group1 made uslng catalytic chain 

I transfer. Thc terminal vinyl group of 
I these macnlmers cnahlcs furthcr 

polymerization. This makes them useful 
I in high-solids coatlng formulations, 

where they can hc polymerized after 
application t o  a substrate, and in 

tollowlng br~efly 
dcscr~hcs actlvltle5 of 
currcnt CIEF schol'lr- 
slun holdcrs 

8 .  

Gcrardo dcl Rio is a 
1 PI1.D. studcnt in 
I Chemical Enginecnng, 

wtlrking under the 
' supervision of 

Profcsa>r Alfrcd Rudin. 
He has hecn ahlc to  
quantify the cffcct of 

d e s ~ g n ~ n g  
compatibilizers for 

polymcr mixtures, sincc copolymcr- 
I latex part~cle  s ~ z c  on 
I critical pigment 

volume concentr;~tion Y+- L "/ ' for watcr-hascd coatings using 
an optlcal technique. His currcnt rcsearch 
is a study of the cffcct of latex part~clc  
sizc and th~ckencrs  on the rheology and 
coalescence of film forming systems 

I bascd in vinyl/acryl~c latex. Mr. del Rio is 
also studying the synthesis of core-shell 

1 latex where the corc 1s hydroph~l~c  and 
, thc shell is hydrophobic. 

Marc Duhi- will he completing his 
P1i.D. in Chemical Enginccring in 
Dccemhcr 1994. Hc is hcmg supervised hy 

, Professor Alcx Pcnlidls. HIS research 
concerns a systcmatlc approach to the 

1 study of multicomponent polymcrization 
I kinetics through c;~refully dcslgncd 

experiments and mechanistic modeling. 
1 The systcm of interest is the hutyl 
, acrylatc/mcthyl mcthac~ylate/vinyl 

acctatc JBA/MMA/VAcl tcrpolymer. Mr. 
DuliC's rcscarch has covcrcd the bulk, 

I solut~on and emulsion, homo-, co-, and 
I t c rpa ly~ncrza tons  of the RA/MMA/VAc 

systcm. The systematic approach uscd in 
1 111s studies havc led to many intcrestlng 
I tind~ngs. First, improved reactivity ratios 

were estimated for thc threc copolymer 
I systcms and wcrc vcr~ficd over the full 

conversion range. Thcsc ~mproved 
reactivity ratio estimates wcrc uscd to 
successfully predict tcqolymer composi- 
ticm. Next, an interesting phenomenon 

, that we refer to  as the "douhle gel effect" 
was observed, explained, and confirmed 

I for the vinyl acetate-contaln~ng copoly- 
, mers and terpolymers. 

Kevin Suddaby is a Ph.D. studcnt in 
Chemical Enginccring, working u~ idc r  the 
joint supcrvis~on of Professor Alfrcd 

; izatlon results in graft copolymers. 
The rcsearch programs at  the Institutc 

of Polymcr Research arc reviewed w ~ t h  
the members of the Industrial Advisory ' 
Board. The  industrial mcmbcrship of the 

1 IPR includes 17 companies based in thc , US.,  Canada, and Thc Netherlands. 
Several of these arc major components of 

1 the coatings industry. 
Whilc the IPR serves as an umbrella 

organization of thc polymcr researchers at  
Watcrloo, it does not fund rcsearch itself. 
Individual faculty members fund their 

I 
own rcscarch through granting agencies 
and industrial contracts. Any proprietary 

I rescarch is more rcadily kept confidential 
w ~ t h  this agreement. The  IPR group 
includes the following faculty members: 
Charles M. Burns, with rescarch interests 
in adhcsion, adhesives, and surface 
property of polymers and 

' compatih~lizat~on of polymers; Scott 
1 Collins, with rescarch interests in soluble , and supported organomctallic polymcriza- 

tion catalysts; Thomas Duever, who 
I works In applied statistics, cxper~mental 

I 
deslgn, and optimization of polymcr 
production processes; Mario Gauthier, 
with rcscarch intercsts in syn thes~s  and 
characterization of very highly branched 
polymcrs and polymer-supported ' 
reagents; Ken O'Dr~scoll, whose rcscarch 

I is in vinyl polymerizat~on k~net ics ,  
I polymerization reaction modcling, high- 

sollds systcms, and usc of macromers as 
I comnnomers; Alexander Pcnlidis, who 

I supervises the polymcrization pilot plant 
and has rcscarch ongoing in multicompo- 
nent polymerization klnctlcs, mathcmati- 
ca1 modeling and s ~ m u l a t ~ o n  of polymer- 
ization processes, emulsion copolymer- 
ization, polymcr reactor design and 
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computer control, and sensors for 
po lymcr~za t~on  reactions; Alan Plumtree, 
whose work is in mechan~cal  behavior 
and fracture of polymers and applicati~ins 
of fracture mechanics in charactcrizing 
polymeric materials; Garry Rempel, with 
rcscarch intercsts In polyolcf~n reaction 
kmctics, chemical modification of 
polymers, and k~ne t i c s  and mechanisms 
of catalytic po lymer~za t~on  proccsscs; 
Alfred Rudin, whose rescarch is in 
polymer characterization, polymer 
blends, emulsion polymcrizat~on, 
toughen~ng of polymers, and latex-bascd 
coatings; J im Stevcns, with research in 
molecular relaxations In polymer melts 
and glasses and in ion-conducting 
pc~lymers; Morris Tchir, who carries out 
rescarch in the usc of NMR spcctroscopy 
for the characterization of polyincr 
structure and pnlpcrties; and Costas 
Tzoganak~s, w ~ t h  rcscarch intercsts in 

, reactive processing of polymers, polymer 
rheology, and tnathcmatical modeling and 

I computer s i m u l a t i ~ ~ n  of polymer 
1 proccsslng. 
I The followmg is a hrief list I I ~  

coatings-related graduate research that is 
I currently underway. Thc  faculty 

supcrv~sor's department and name are 
I listed in parentheses. 
I ( 1  1 Effects of latex polymer particle 

I size on the propert~cs of vinyl-acrylic 
coatings polymers (Alfred Rudin, 
Chemistry; Alcxandcr Pcnlidis, Chenlical 

' Enj!inccring). 
I (21 Production of core-shell cmuls~on  

poly~ners  and their usc In coatings (Alfred 
Rudin, Chemistry!. 

(31 Mechanism of coalescence of f11in 
I fo rm~ng  latex polymers (Alfred Rudin, 
I Chcmistryl. 

(4) Effects of opcratlng variables on 
multicomponent emulsiun polymcriza- 

tion (Alexander Penlidis, Chcm~ca l  
Enginccr~ng!. 

The  undergraduate programs in both 
Cheiilistry and Chcmical Engineering at  

I Watcrloo ~nc lude  polymer options. All of 
thc cnginecring students and most of the ' chemistry students are cnrr~llcd in the 

8 CII-op program and will have relevant 
industr~al  cxpcriencc by the time they 

I graduate. An offer has bccn made to the 
Canadian protective coatings ~ndus t ry  tn 

1 mount a caatmgs specialty as part of thc 
I undergraduate chemistry program. 

For further infornlation, contact the 
, IPR Dircctor, Profcssr~r Rudin, nr the 

Associate Director, Professor Pcnlidis, a t  
1 the Institute for Pulymcr Research, 

University of Waterloo, Waterloo, 
Ontario, Canada N2L 3G1; (5191 888- 
4607; Fax (519) 888-6179. 

- 
New Orleans Convention centen 

New Orleans. LA 
October 12-13-14, 1994 

Attendees at the Federation's 1994 Annual Meeting, in New Orleans, 
LA, October 12-1 4, can attend technical programs on a wide variety of pertinent 
topics revolving around the theme, "Excellence Through Innovation." Program ses- 
sions are being developed to cover the following topics: 

*:* Advanced Topics in Coatings Research 
*:* Color Technology 
9 Innovations in the Development of VOC Compliant Corrosion Inhibitive 

Coatings: Testing and Technology 
+The Human Side of Process Safety Management 
Q Formulating for Low VOC Coatings 
+:+ Roon Award Competition Papers 
9 APJIVoss Award (Society) Competition Papers 
Q International Papers 
9 IS0 9000 Case Study 

Presentation subjects will include: 
*:* Powder Coatings *' Waterborne Coatings 
+ Accelerated Testing Q Dispersion Technology 
+ Epoxy Coatings + UV Technology 
+ Additives 

For more information, contact Federation of Societies for Coatings Technology 
492 Norristown Road a:. Blue Bell, Pennsylvania 19422-2350 

(61 0) 940-0777 6:. Fax: (61 0) 940-0292 
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FSCT Publications 
Order Form 
Order From: 
Federation of Societies for Coatings Technology 
492 Norristown Road, Blue Bell, PA 19422-2350 
Phone: (215) 940-0777 FAX: (215) 940-0292 

+ Journal of Coatings Technology 
(Annual Subscription included with FSCT Membership) 

U.S. and Europe Other 
Canada (Air Mail) Countries - -- - pp 

1 Year .................. S 30.00 S 60.00 $45 00 
2 Years ............... ..57.00 117.00 87 00 
3 Years .................. 82.00 172.00 127.W 

J o u r n a l  of Coatings Technology 

* Technical Volumes 
P a i n t / C o a t ~ n g s  Dictlonary (Member Price--$30.00: List Price--$50.00) 
I n f r a r e d  Spectroscopy Atias (1991) (Member Price--$150.00; Lst Pr~ce--S200.00) 
G l o s s a r y  of Color Terms (Price--$6.00) 

++ New Federation Series on Coatings Technology 
(Member Pnce-$7.50 ea., or $5.00 ea, with order of fuliset; 
List Price-$15 00 ea  . or $10.00 ea. with order of fuiiset) 

Quantity 

" F i l m  Formation'-Z.W. W~cks, Jr. 
" R a d i a t i o n  Cured Coatings"-J.R. Costanza. A.P.  silver^. and J.A. Vona 
" I n t r o d u c t i o n  to Polymers and Resinsn-J Prone 
" S o l v e n t s " - W . H  Ellis 
" C o i l  Coatings"-J.E. Gaske 
‘Corrosion Protection by Coatings"-Z.W Wicks. Jr 
" M e c h a n i c a l  Properties of Coatings"-L.W. H~il 
" A u t o m o t i v e  Coatings"-B.N. McBane 
" C o a t i n g  Film Defects"-P.E. P~erce and C.K. Schoff 
" A p p l i c a t i o n  of Pants and Coatings"-S.B Levinson 
" O r g a n i c  Pigments"-P.A. Lewis 
" l n o r g a n l c  Prlmer Pigmentso-A. Smith 
" M a r l n e  Coatings"-H.R. Bleiie and S. Rodgers 
' S e a l a n t s  and Caulks"-J. Prane 
' A e r o s p a c e  and Aircrafl Coatlngsn-A.K. Chattopadhyay and M.R Zentner 
" I n t r o d u c t i o n  to Coatlngs 1echnoiogy"-A. Brandau 
" C a t i o n i c  Rad~at~on Curing"-J. Koieske 
' R h e o l o g y m - - C . K .  Schoff 
" P o w d e r  Coatings"-J.H. Jiiek 
" l n t r o d u c t l o n  to Pigments"-J.H. Braun 

+ Audio/Visual Presentations 
C a u s e s  of Discoloration in Paint Films ($4000) 
l n t r o d u c t i o n  to Resin Operot~ons ($65.00) 
A Batch Operated Mini-Medla Miil ($6000) 
O p e r a t i o n  of a Vertical Sand Mill ($75.00) 
L a b o r a t o r y  Test Procedures (VHS Format) ($50.00) 

Ordering lnformation 
All lnformation below must be completed 

Your Company 
Check the one block which appiles most rpec~f~colly to the 

company or orgon~zot~on wlth which you are affil8ated 

A 3 Monufocturers of Points. Varnishes. Lacquen. Prlntlng Inks. 
Seolont~ etc 

I B 1 Manufocturerr of Row Moterlalr 
C 3 Manufocturerr of Equlpment and Conto~nen 

E fl Government Agency 
I F 7 Rereorch/Testng/Consult~ng 1 G U Educot~onal InrtltutlonIL~brory 

H 3 Pant Consumer 1 J 9 Other 

I Please Specify 
I 

Your Position 
Check the one block whrh best describes your pos~t~on I" your 

company or orgonlrotlon 

1 A l Management/Administ~ot?on 
0 1 Monutacturlng ond Englneeilng 

' C 1 Qu011ty Control 
D 3 Research ond Development 
E 1 Technlcol ales Service ' F 7 Solesond Marketing 
G 3 Consultant I H 1 EducatorIStudent 

/ J n Other 

I Please Specify 

1 1 FSCTMember , 1 Non-Member 

I 7 
Please Send Membership information 

I Method of Payment 
I 

Payment is due with order. 

1 Total Amount Due ................................... $ - 
(Pennsylvonlo res~dents. please add 6% Sales lox) 

Please Check One: 

Enclosed is check C payable in US 
Fundson a U.S. Bank. 

I 
Charge to the following card. 

1 Card No. 

Exp~ration Date: -- I  - - 
I Mo vr 

I S~gnature 
I Cledlt Cord Only 

' Name 
Prlnt Coidholderr Name 

I 

I Shipping Instructions 
I 
I Ship order to: 

Name 

I Title 
+ Pictorial Standards of Coatings Defects 

1 Company 
C o m p l e t e  Manual ($10000) 

lndivlduai Standards ($3.00 ea.. plus $3.00per photo as noted in ( ) I  Address 
Adhesion (1) -: Checking (1) -. Fiilform Corrosion (3) -: Print (I) -; 
Traff~c Paint Abrasion (2)-. Blistering (4) -: Cracklng ( 1 ) :  Flaking (2) -: City & State 

Roller Spatter (5) -:Traffic Paint Shipping (2) -; Chalking (1) -: 1 
Erosion (1) -: Mildew (3) -. Rust (4) - I Country Mail Code 

R e c o r d  Sheets (pad of 1W Sheets) ($3.50) 1 Phone FAX 

----- -- 

FSCT Publications Available in: 
The U.K : Birmingham Paint. Varnish and Lacquer Club. c/o Robert McD Barrett. B.I.P. Chemical Ltd.. P.O. Box 6. Warley. West Midlands. England 

Mexico Ms Margorita Agullar. Mexico Society. Gabriel Mancera 309. Col. Del Voile. 03100 Mexico. D.F.. Mexico 
6/93 
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1994 Educational Committee Guide 

Coatings Courses, Symposia, and Seminars 
4 h 

This compilation of courses, symposia, and seminars on coatings-related topics is 
based on information obtained from Constituent Societies of the Federation, educators, 

and various industry sources. 
% 9 

ALASKA - - 

Cathodic Protection-An Introduction-November 6-11, 1994, 
Anchorage, AK 

This week-long course presents the basic principles and appli- 
cations of galvanic and impressed current cathodic protection 
systems. Cost: $625 member; $725 nonmemher. 
Session I-Basic Coating Inspection-November 6-12,1994, An- 
chorage 

An intensive presentation of the basic technology of coating 
application and ~nspection. T h ~ s  session involves lectures, dem- 
onstrations, and hands-on training wlth equipment and instru- 
ments in an actual worklng shop. Upon successful completion of 
Session I, the partlcipant will have attained industry-accepted 
NACE Basic Coating Inspector Training recognition. Cost: $1675 
member; $1775 nonmemher. 

Session 11-Intermediate Coating Inspection-November 6-11, 
1994, Anchorage 

Focuses on shop coating processes for steel, advanced inspec- 
tlon techniques, and introduces more sophisticated nondestruc- 
tive tests and test instruments. Cost: $850 member; $950 non- 
member. 

Corrosion Control in Oil and Gas Production-November 6-11, 
1994, Anchorage 

Gives an overview of corrosion control in the oil and gas 
industry, and establishes an appreciation of the advantages to an 
integrated approach. Cost: $625 member; $725 nonmember. 

Contact: NACE International, Membership Services Depart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

ARIZONA -- - 

HERAEUS DSET LABORATORIES 

Weathering Technology I-Held annually in April 
This intensive, three-day seminar, covers climate and envi- 

ronmental issues, outdoor conventional and accelerated test meth- 
ods, artificial accelerated testing, significance of spcctra, diagnos- 
tic measurement techniques, and sample preparation and mount- 
ing. Course instructors present weathering applications for a wide- 
range of materials, including plastics, text~les, paints and coat- 
ings, pharmaceuticals, and chemicals. A comprehensive manual 
is provided, in additlon to classroom sessions and hands-on labo- 

ratory sessions. Provide practical experience in sample handling 
and analysis. Registration fee is $695. 

Contact: Barbara Pringle, Heraeus DSET Laboratories, Inc., 
45601 N. 47th Ave., Phoenix, AZ 85027-7042; (602) 465-7356. 

CALIFORNIA 

Western Coatings Societies' 22nd Biennial Symposium and 
Show-February 20-22, Hilton Hotel and Towers, San Fran- 
cisco, CA 

Contact: Gordon Pioch, WCSSS Chairman, Eureka Chemical 
Co., P.O. Box 2205, S. San Francisco, CA 94083. 

Concentration In Polymer and Coatings Chemistry: Chem 
444 Polymers and Coatings I; Chem 445 Polymers and Coatings 
11; Chem 446 Surface Chemistry of Materials; Chem 447 Poly- 
mers and Coatings Lab I; Chem 448 Polymers and Coatings Lab 11; 
Chem449 Internship in Polymers andcoatings; Mate 206 Materi- 
als Engineering 

Duration is one year for full program. Individual courses of- 
fered fall, winter, and spring quarters. 

The purpose of the program is to provide Chemistry and 
Materials Engineering majors with the skills and background 
necessary to enter the polymers and coatings industry with a 
proper background, and to prepare students for graduate study in 
polymers, coatings, or related fields. The program meets the Ameri- 
can Chemical Society requirements for certification as a chemis- 
try/polymers degree. Students must be admitted to undergraduate 
or graduate degree program at Cal Poly. Current tuition is ap- 
proximately $620 per quarter. 

Contact: Dr. Dane Jones, Chemistry Department, California 
Polytechnic State University, San Luis Obispo, CA 93407; (805) 
756-2528; Fax: (805) 756-1670. 

Introductory Short Course in Basic Polymer and Coatings 
Chemistry-June 21-25, 1994 

The purpose of this one-week course is to provide a basic 
working knowledge of polymer chemistry including methods of 
preparation, testing, and fabrication of polymeric materials. Spe- 
cific examples related to modern coatings will be emphasized. 
Participants will formulate a modem palnt using the polymers 
they synthesized, and will be instructed In the use of modern 
physical and chemical methods to test coatings. The course is 
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designed for persons wlth some chclnlstry background or persons 
with some work experience in the coatings industry. Fee: $500 
includes all materials for the course, including meals and dormi- 
tory lodging on campus. Enrollment is limited. 

Contact: Dr. Jalncs Westover, Chemistry Department, Cali- 
fornia Polytechnic State University, San Luis Obispo, CA 93407; 
(8051 756-2566; Fax: (805) 756.1670. 

Air Pollution Abatement Technologies: A Comprehensive 
Seminar on Selecting Control Equipment-luly 20-22, 1994, 
Son Francisco, CA 

This 2.112 day seminar is designed to provide engineers and 
tcchnical staff with sufficient tools to enable thcrn to confidently 
undertake ahatement control projects for their companies, thereby 
assuring air quality compl~ance. Cost: $795. 

Compliance with Air Quality Regulations for Paints, Coatings, 
and Printing Facilities with Special Sessions on Title V Permit- 
ting and TitleIll Air Toxics-luly 22-15, 1994, San Francisco 

Thc purpose of this 3-112 day course is to present information 
about the most important consequences of thcsc rules and to 
provide participants wlth the tools requlred to bring coating and 
printing facilitlcs into compliance. Moreover, participants will he 
shown how to perform the most Important calculations used for 
permitting and for completing state and EPA furms. Cast: SR95. 

Contact: Kathy M. Snyder or Richard V. Tslna, Continuing 
Education in Engineering, UC Berkeley Extension, 2223 Fulton 
St., Berkeley, CA 94720; (510) 642-4151; Fax: (5101 643-8683. 

Compliance Coatings Technical Training Program-Tune 14-16, 
1994, Southern California Edison Center, Irwindale, CA 

Update of compliance coatings technology, powder, water- 
borne and high-solids materials. Provides information on the new- 
est techniques for efficient operation of paint finishing systems; 
water conservation, energy efficlcncy, waste minim~zat~on. Matc- 
rials, equipment, processcs. Cost: Two days-$295 CCAI mcm- 
bcr; $325 nonme~nber; Three days-S320 CCAI mcmhcr; $345 
nonmemher. 

Contact: Rodger Talbert, Technical Director, CCAI, 2088 
Knapp St., N.E., Grand Rapids, MI 49505; (616) 365-7602, Fax: 
(616) 365-7602 

Los ANCELES SOCIETY FOR COATINGS TECHNOLOGY AND 

SOUTHERN CALIFORNIA PAINT AND COATINGS ASSOCIATION 

Basic Paint Chemistry-September 1994-{nne 1995, Los Angelcs, 
CA 

To prov~de a general understanding and familiarlzat~oli of 
basic paint technology. 

Contact: Frank Peters, c/o Los Angelos bicicty for Coatings 
Technology, 11278 Lns Alamitos Blvd., #104, Los Alamitos, CA 
90720; (310) 594.5739; Fax: (3101 594-6862. 

Lead Abatement Seminar-May 14-1 7,1995, Son Diego, CA 
A complete ovcrvicw of new regulations and how to co~nply 

with federal and state laws; testing and inspection techniques and 
evaluat~on; personnel hazards and protective ~neasures; methods 
of abatement and containment; and procedures testing, disposing 
of lead-based paint waste. Cost to be detcrmlned. 

Session I-Basic Coating Inspection-May 7-13, 1995, Sun Diego 
An lntenslve prcsentatlon of thc basic technology of coating 

application and inspcctlon. This session involves lectures, dem- 

onstrations, and hands-on training with equipment and instru- 
ments in an actual working shop. Upon successful completion of 
Session I, the partxipant will have attamed industry-accepted 
NACE Basic Coating Inspector Training recognition. Cost: $1675 
mcmbcr; 51775 nonmemher. 

Session 11-Intermediate Coating Inspection-May 7-12> 1995, 
Son Diego 

Focuscs on shop coating processes for stecl, advanced inspec- 
tion techniques, and introduces more sophisticated nondestruc- 
tive tests and test instruments. Cost: $850 member; $950 non- 
member. 

Session III-Advanced Coating Inspection-May-11, 1995, Son 
Diego 

Covcrs specialized application methods and suhstrates other 
than stecl. Persons who successfully completc Sessions I, 11, and 
111 will attain NACE Intermediate Coating Inspector Trainlng 
recognition. Cost: $850 member; $950 nonmembcr. 

Contact: NACE International, Membersh~p Services Depart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (7131 492-0535, 
Ext. 80. 

- -- - COLORADO 

41st National Symposium of the American Vacuum Society- 
October 2498,1994, Colorado Convention Center, Denver, CO 

This one-week symposium will feature programs from the 
society's eight technical d~visions with the following scssions 
offered relating to coatings: adhcsion and polymer/(metal, oxide] 
interfaces; polymcr/organic surfaces and ~ntcrfaccs, Including self- 
assembled monolayers and langmu~r-blodgett films; charactcriza- 
tion and properties of interfaces; thin f i l~ns for energy conversion 
and cfficiency/active films; optlcal, ferroclectric, magnetic, piezo- 
clectr~c and magneto-optical films; thin film in-situ and post- 
depos~tion characterization; thin films for sensors; dcpositiun and 
characterlzat~on techniques on nanostructurcs in thin films; sur- 
face cnginecring for wear and corrosion protection; environmen- 
tally compatible coating technology; manufacturing technology 
and cqulpmcnt for coatings; cnergetlc condensation: process, prop- 
ertles, and products; diamond, cubic boron nitr~dc and other ultra- 
hard films. 

Contact: Angela Mulligan, A~ncrlcan Vacuum Society, 120 
Wall St., 32nd Floor, New York, NY 10005; (2121 248-0200; Fax: 
(212) 983-6745. 

Basic Corrosion-December 4-9, 1994, Denver, CO 
An introductory program designed to prov~de a bas~c hut thor- 

ough survey of the theoretical and practical aspects of corrosion 
and corrosion control. Cost: $625 member; 5725 nonmember. 

Cathodic Protection-Theory and Data Interpretation-Decem- 
ber 4-9,1994, Denver 

An advanced course providing an in-depth explanation of the 
operating character~stics of galvanic and impressed current ca- 
thodic protcct~on systems. Cost: $625 member; $725 nonmcm- 
her. 

Cathodic Protection Design-December 4-9, 1994, Denver 
This course covers the basic methodology and principles in- 

volved in the design of effective cathod~c protection systems. It 
also reviews cathodic protection applicat~ons and provides practi- 
cal design examples and sample calculations. Cost: $625 member; 
S725 nonmember. 

Corrosion Control in Oil and Gas Production-December 4-9, 
1994, Denver 
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Gives an overview of corrosion control in thc oil and gas 
industry, and cstablishcs an appreciation of the advantages to an 
integrated approach. Cost: $625 member; $725 nonmcmber. 

Microbiological Influenced Corrosion-December 4-9,1994, Den- 
ver 

This coursc will providc the studcnt with a practical under- 
standing of what microbiologically influenced is and how ~t causes 
and influences corrosion. Methods of identification and detection 
of MIC, options In treatment of existmg MIC tn pipeline, offshore 
rigs, manufacturing facilities, water treatmcnt plants, and various 
industrial proccss systems w ~ l l  he reviewed. Techniques for the 
prcventlon of MIC in various locations and situation, w ~ l l  be 
presented. Cost: $625 memher; $725 nonmember. 

Contact: NACE International, Membership Services Dcpart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

- - FLORIDA - -------- 

Lead Abatement Seminor-May 21-24,1995, Orlando, FL 
A complcte overview of new regulations and how to comply 

with federal and state laws; testingand inspection techniques and 
evaluation; personnel hazards and protective measures; methods 
of abatement and containment; and procedures testlng, disposing 
of lead-based paint waste. Cost to be dctermmed. 

Basic Corrosion-May -4-19, 1995, Orlando 
An mtroductory program dcsigncd to provide a bas~c but thor- 

ough survey of the theoretical and practical aspects of corrosion 
and corrosion control. Cost: $625 member; $725 nonmember. 

Cathodic Protection-An Introduction-May 14-19, 1995, Or- 
lando 

This week long course presents the basic principles and appli- 
cations of galvanic and impressed current cathodic protection 
systcms. Cost: $625 member; $725 nonmember. 

Cathodic Protection-Theory and Data Interpretation-May 14- 
19, 1995, Orlando 

An advanced course providing an in-depth cxplanation of the 
operating character~st~cs of galvanic and imprcsscd currcnt ca- 
thodic protection systems. Cost: $625 member; $725 nonmem- 
ber. 

Cathodic Protection Design-May 14-19, 1995, Orlando 
This course covers the basic methodology and pr~nc~ples in- 

volved in the design of effect~ve cathodic protection systems. It 
also reviews cathodic protcctlon applications and provides practi- 
cal des~gn examples and sample calculat~ons. Cost: $625 member; 
$725 nonmember. 

Corrosion Control in Oil and Gas Production-May 14-19,1995, 
Orlando 

Gives an overview of corrosion control in the oil and gas 
industry, and establishes an appreciation of the advantages to an 
integrated approach. Cost: $625 member; $725 nonmember. 

Designing for Corrosion Control-May 14-19, 1995, Orlando 
Reviews the principles of corrosion and corrosion control, and 

provides a systematic method for applying corrosion prevention 
to the dcsign proccss. Covers economic considerations, allow~ng 
the studcnt to effectively communicate with both the technologi- 
cally and financially oriented management groups. Cost: $625 
mcmhcr; $725 nonmcmber. 

Session I-Basic Coating Inspection-May 14-20, 1995, Orlando 
An intensive presentation of the basic technology of coating 

application and inspection. Thts session involves lectures, dem- 
onstrations, and hands-on training with equipment and instru- 

ments in an actual work~ng shop. Upon successful complction of 
Session I, the participant will have attained industry-accepted 
NACE Basic Coating Inspector Training recognition. Cost: $1 675 
member; $1775 nonmember. 

Session 11-Intermediate Coating Inspection-May 14-19, 1995, 
Orlando 

Focuses on shop coating processes for steel, advanced inspec- 
tion techniques, and introduces more sophisticatcd nondestroc- 
tive tests and test instruments. Cost: $850 member; $950 non- 
member. 

Session 111-Advanced Coating Inspection-May 14-18, 1995, 
Orlando 

Covers specialized application methods and substrates other 
than steel. Persons who succcssfully complete Sessions I, 11, and 
I11 will attaln NACE Intermediate Coat~ng Inspector Tra~ning 
recognition. Cost: $850 mcmber; $950 nonmember. 

Contact: NACE International, Membership Services Depart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (713) 492-0535, 
Ext. KO. 

- - - GEORGIA - - - - 

Basic Corrosion-September 11-1 6, 1994, Atlanta, GA 
An introductory program designed to providc a basic but thor- 

ough survey of the theoretical and practical aspects of corrosion 
and corrosion control. Cost: $625 mcmbcr; $725 nonmember. 

Cathodic Protection-Theory and Data Interpretation-Septem- 
ber 11-16, 1994, Atlanta 

An advanced coursc providing an in-depth explanation of the 
operating characteristics of galvanic and impressed current ca- 
thodlc protection systems. Cost: $625 member; $725 nonmember. 

Cathodic Protection Design-September 11-16, 1994, Atlanta 
This course covers the hasic methodology and principles in- 

volved in the dcsign of cffcctive cathod~c protection systems. It 
also reviews cathodic protection applications and provldcs practi- 
cal design exanlples and sample calculations. Cost: $625 member; 
$725 nonmember. 

Protective Coatings and Linings-September 11-16, 1994, At- 
Ian to 

Offers both theoretical and practical information on the use of 
coatings and linings for corrosion control, and discusses the eco- 
nomic benefits derived from proper selection and application. 
Cost: $625 member; $725 nonmcmber. 

Lead Abatement Seminar-September 18-21, 1994, Atlanta 
A complete overview of new regulations and how to comply 

with federal and state laws; testing and inspect~on tcchniques and 
evaluation; personnel hazards and protective measures; methods 
of abatement and containment; and procedures testing, disposmg 
of lead-based paint waste. Cost to be determined. 

Session I-Basic Coating Inspection-September 11-17, 1994, 
Atlanta 

An ~ntensive presentation of the basic technolohy of coating 
application and inspection. This session involves lectures, dem- 
onstrations, and hands-on training w ~ t h  equipment and mstru- 
ments in an actual working shop. Upon successful completion of 
Session I, the participant will have attained industry-accepted 
NACE Basic Coating Inspector Training recognition. Cost: $1675 
member; $1775 nonmember. 

Session 11-Intermediate Coating Inspection-September 11-16, 
1994, Atlanta 

Focuses on shop coating processes for stccl, advanced inspec- 
tion techniques, and introduces more sophisticated nondestmc- 
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tivc tests and test instruments. Cost: S830 member; 5950 non- 
memhcr. 

Session 111-Advanced Cooting Inspection-September 11-15, 
1994, Atlanta 

Covers spcc~allzcd app l~ca t~on  methods and substrates othcr 
than steel. Persons who successfully complete Sessions I, 11, and 
I11 will attain NACE Intermcd~ate Coating Inspector Training 
recognition. Cost: $850 mcmhcr; $950 nonmember. 

Contact: NACE International, Mcmhcrsh~p Scrviccs Dcpart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

Production Planning and Inventory Management Seminar- 
March 27-18, 1994, Atlanta Airport Hilton and Towers Hotel, 
Atlanta 

Learn an integrated approach fnr planning and controll~ng 
manufacturing operations. Paint inanufacturers can achieve a 
balance of customer service, productivity and inventory invcst- 
ment that is optimal for their companies. Scmlnar restricted to 
NPCA members only. 

Contact: Tuliettc D. Benedicto, NPCA, 1500 Rhodc Island 
Avc., N.W., Washington, DC 20005; (2021 462-6272; Fax: (2021 
462-8549. 

Color and Appearance Seminar-fanuary 25,1995, Atlanta 
A nne-day introduction to h a s ~ c  color thcory plus color and 

appcarance measurement tcchn~qucs. Topics include: v i s ~ ~ a l  color 
ordcr systems, color scales, appearance attnhutes, instrumcnta- 
tion, measurement techniqucs. Tuition: $ 1  95, includes contlnen- 
tal hrcakfast and lunch. 

Contact: Scminar Coord~nator, HuntcrLab, 11491 Sunsct Hills 
Rd., Reston, VA 22090; (7031 471-6870; Fax. (703) 471-4237. 

ILLINOIS - - 

Masters Degree in Coatings Technology-Chemistry Depart- 
ment, DePanl University, Chicago, IL 

T o  satisfy the demand for technical ~rofessionals in the coat- 
Ings ~ n d i ~ \ t r y  3t an ~dvanccd Ic\,cl .~nd  I O  p ~ o v ~ d c  .In opportunl!) 
for Ilach~ l i~ r  of Sc~cnrk. Ic\,cl coatlnc chem~s t s  In the C h ~ c n e ~ )  nrca 
to enhancc their knowlcdge and s k ~ l l  for improved levels of pcr- 
formancc. The 12-cnurse curriculum w ~ l l  require nlne quartcrs of 
study. Cost: $230 graduate tuition per credit hour. 

Contact: Dr. Gregory B. Kharas, Chemistry Departmcnt, 
DePaul University, 1036 W. Beldcn Ave., Ch~cago, IL 60614; (312) 
362-8185 or Scc. (312) 362-8180; Fax: (312) 362-6636. 

Color and Appearance Seminar-May 3,1995, Chicago 
A one-day introduction to hasic color theory plus color and 

appearance mcasurement techniques. Top~cs  ~nclude: v~sua l  color 
ordcr systems, color scales, appearance attributes, instrumcnta- 
tlon, measurement techniqucs. Tuition. $19.5, includes contincn- 
tal breakfast and lunch. 

Contact: Scminar Coord~nator, HuntcrLab, 11491 Sunsct Hills 
Rd., Reston, VA 22090; (703) 471-6870; Fax: (703) 471-4237. 

SOCIETY OF MANUFACTURING ENGINEERS (SME) AND THE 
ASSOCIATION FOR FINISHING PROCESSES OF SME (AFPISME) 

Spray Application Methods for Powder Coatings-October 1994, 
Chicago 

Contact: Maria Conrado, Event Administrator, SME, One SME 
Dr., P.O. Box 930, Dearborn, MI 48121; (313) 271-1500; Fax: 1313) 
271-2861. 

- INDIANA 

Two-Day Hands-On Powder Cooting Workshop-November 15- 
16, 1994, Gema Volstatic, Indianapolis, IN 

Thc course combines ~ntensivc scmlnars on powder coatlng 
materials, their application, troubleshooting, anrl maintenance, 
along with f~rst-hand on-site training. 

Contact: Mirvat Talaat, PCI, 2121 Eisenhower Avc., Stc. 401, 
Alexandria, VA 22314; (706) 684-1770; Fax: (7031 684-1 771. 

SOCIETY OF MANUFACTURING ENGINEERS (SME) AND THE 
ASSOCIATION FOR FINISHING PROCESSES OF SME (AFPISME) 

Developing Effective Powder Cooting Applications-Tune 14-15, 
1994, Indianapolis 

Advanced Powder Systems Troubleshooting-Tune 16, 1994, In- 
dianapolis 

Contact: Maria Conrado, Evcnt Adm~n~strator ,  SME, One SME 
Dr., P O. Box930, Dcarhorn, MI 48121; (3131 271-1500; Fax: (3131 
271-2861. 

- - LOUISIANA - - 

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

72nd Annual Meeting and 59th Paint Industries' Show-Octo- 
ber 12-14, 1994, Ernest N. Morial Convention Center, New Or- 
leans, LA 

Contact: Federation of S o c ~ e t ~ e s  for Coatings Technology, 492 
Norristown Rd., Blue Bell, PA 19422; (610) 940-0777; Fax: (610) 
940-0292. 

Compliance with Air Quality Regulations for Paints, Coatings, 
and Printing Facilities with Special Sessions on Title V Permit- 
ting and Title 111 Air Toxics-Tune 7-10, 1994, New Orleans 

The purpose of this 3-112 day course is to present information 
about the most Important conscquenccs of these rules and to 
prov~dc participants with the tools required to bring coating and 
printing facilit~es Into compliancc. Moreovcr, participants will be 
shown how to pcrform the most important calculations uscd for 
pcrmitting and for completing state and EPA forms. Cost: $895. 

Contact: Kclly M. Snydcr or Richard V. Tsina, Continuing 
Education in Eng~neering, UC Berkeley Extcnsion, 222.3 Fulton 
St., Rerkeley, CA 94720; (5101 642-4151; Fax: (510) 643-8683, 

Basic Corrosion-February 5-10, 1995, New Orleans 
An ~ntroductory program designcd to provide a basic hut thor- 

ough survey of the theoret~cal and practical aspects of corrosion 
and corrosion control. Cost: $625 memhcr; 5725 nonmember. 

Cathodic Protection-Theory and Data Interpretation-February 
5-10, 1995, New Orleans 

An advanced course providing an in-dcpth explanation of the 
operating charactcr~stics of galvanic and imprcsscd current ca- 
thodic protection systems. Cost: $625 member; $725 nonmemhcr. 

Cathodic Protection Design-February 5-10,1995, New Orleans 
This course covcrs the bas~c  methodology and principles in- 

volved in the design of effect~vc cathodlc protection systcms. It 
also rcvicws cathodic protection applications and provides practi- 
cal dcsign examples and samplc calculations. Cost: $625 mcmbcr; 
5725 nonmember. 

Protective Coatings and Linings-February 5-10,1995, New Or- 
leans 
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Offcrs both theorctlcal and practical information on the use of 
coatings and linings for corrosion contrt~l, and discusses the cco- 
nomlc benefits derived from proper sclcction and application. 
Cost: $625 member; $725 nonmember. 

Designing for Corrosion Control-February 5-10, New Orleans 
Reviews the principles of corrosion and corrosion control, and 

provides a systematic method for applylng corrosion prevention 
to the design process. Covers economic considerations, allow~ng 
the studcnt to effectively communicate with both the tcclinologi- 
cally and flnanc~ally oricnted management groups. Cost: $625 
member; $725 nonmemher. 

Session I-Basic Coating Inspection-November 27-December 
3,1994 and Februory 5-11,1995, New Orleans 

An intensive presentation of the hasic technology of coating 
appl~cation and inspect~on. This session involves lccturcs, dcm- 
onstrations, and hands-on training with equipment and instru- 
ments in an actual working shop. Upon successful complctlon of 
Session I, the partic~pant will have attained industry-accepted 
NACE Basic Coating Inspector Training recognition. Cost: 81675 
member; $1775 nonmember. 

Session 11-Intermediate Coating Inspection-November 27-De- 
cember 2,1994 and February 5-10,1995, New Orleans 

Focuses on shop coating processes for steel, advanced inspec- 
tlon tcchniqucs, and introduces more sophisticated nondestruc- 
tlve tests and test ~nstruments. Cost: $850 mcmber; S950 non- 
member. 

Session 111-Advanced Coating Inspection-November 27-De- 
cember 1,1994 and Februory 5-9,1995, New Orleans 

Covcrs specialized application methods and substrates uthcr 
than stecl. Persons who successfully complete Sessions I, 11, and 
111 will attain NACE Intermediate Coating Inspector Training 
recognition. Cost: $850 memhcc $950 nonmcmhcr. 

Contact: NACE Intcrnatir~nal, Membership Serv~ces Depart- 
ment, 1440 South Crcck Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

MASSACHUSETTS 

U N ~ V E R S ~ T Y  OF MASSACHUSETTS LOWELL, WITH COOPERAT~ON OF 

THE NEW ENGLAND SOCIETY FOR COATINGS TECHNOLOGY 

B.S. in Applied Chemistry with an Option in Coatings and 
M.S. In Plastlcs with an Option in Coatings & Adhes~ves-Fall 
Semester-September to December; Sprlng Semester-Tanuary to 
May, University of Massachusetts Lowell. 

Part-t~mc cvening programs. Courses offercd in rotation: Coat- 
ings Science & Technology I & 11; Adhes~on 8: Adhes~ves I h 11; 
Polymer Science I & 11; Coatings Rheolugy; MCChanlcal Behav~or 
of Polymers; Plastic Coatlngs in Electrunics; Colloids; Seminar; 
Thesis. Cost: University Tuition h Fees. 

Contact: Rudolph D. Deanin, Plastics Engineering Depart- 
ment, University of Massachusetts Lowell, Lowell, MA 01854; 
(5081 934-3426; Fax: (508) 458-4141. 

Color and Appearance Seminar-February 8,1995, Boston, MA. 
A one-day introduction to basic color theory plus color and 

appearance measurement techniques. Topics include: visual color 
order systems, color scales, appearance attributes, instrumenta- 
tion, measurement techn~ques. Tu~tion: $195, includes continen- 
tal breakfast and lunch. 

Contact: Seminar Coordinator, HuntcrLab, 11491 Sunset Hills 
., Reston, VA 22090; (7031 471-6870; Fax: (7031 471-4237. 

Session 11-Intermediate Coating Inspection-February 26-March 
4,1995, Boston 

Focuses on shop coating processes for steel, advanced inspec- 
tion techniques, and ~ntroduces mure sophisticated nondestruc- 
tive tests and test instruments. Cost: $850 me~nher; $950 n ~ n -  
mcmber. 

Session Ill-Advanced Coating Inspection-February 26-March 
3, 1995, Boston 

Covers specialized application methods and suhstratcs other 
than stecl. Persons who si~ccessfully complete Sessions I, 11, and 
111 will attain NACE Intermediate Coating Inspector Training 
recognition. Cost: $850 ~licmbcr; S950 nonlnc~nbcr 

Contact NACE International, Membership Scrviccs Dcpart- 
mcnt, 1440 South Creek Dr., Houston, TX 77082; (71.31 492-0535, 
Ext. 80. 

- - . MICHIGAN 

IDT 400 Polymer and Cooting Technology-September 7-De- 
cember 17, 1994, Eastern Michigon University, Ypsilanti, MI 

T h ~ s  15-week co~lrsc is to acquaint students on the chemistry 
of polymeric film for~iiation and the usc of pigments in coating 
technology. This program will review the various chcmlstrics of 
fllm formation using triglyccr~de, alkyd, cmuls~on and phenol~c 
resln. Describe the utilization of li~dlng and nonliiding plgmcnts 
with thcir role In pigmcnt-binder, pigment volume concentra- 
tlon, and critical pigmcnt volume concentrarlon. Test methods 
arc defined within thelr role of characterizing film pcrformaiicc. 
Cost: $263. 

IDT 401 Polymer and Coating Technology Lab I-September 7- 
December 17, 1994, Eastern Michigon University, Ypsilan ti 

T h ~ s  15-week course will familiarize students w ~ t h  lah(1ratory 
technlqucs used in thc coating industry including synthesis of 
varnishes, alkyds and cpoxy esters. Synthesizc alkyds including 
stoich~omctry of formulations; formulate paints using various 
tr~glyccridcs; explore various techniques of film evaluation. These 
are used to acquaint students w ~ t h  real film performance with thc 
chem~stry of the polymcrs they have synthesized. Cnst: S288. 

IDT-402 Polymer and Cooting Technology 11-lanuary 8-April 
27, 1995, Eastern Michigan University, Ypsilanti 

The objective of thls 15-weck course is to acquaint students 
with the chemistry of film formation and color technology as ~t 
applies to the coatings ~ndustry. Program will rcvlcw thc chcmis- 
try of film formation using lsocyanates, cmulsians, cpoxy rcslns 
and amino resins. The concepts of solvent or waterborne along 
with high-solid systems arc stressed. Colored plgments arc Intro- 
duced along wlth the methodologics of paint fahrlcation and f ~ l m  
evaluation. Cost: $263. 

IDT 403 Polymer and Coating Technology Lob 11-Tonuory 8- 
April 27, 1995, Eastern Michigan University, Ypsilanti 

This course will acquaint students with laboratory tcchniqucs 
in the svnthcsis of oolvmcrs and their use In coatlne technoloev. . , %,, 

Synthesize einulslon polymcrs, amino rcsins, isocyanate prcpoly- 
mcrs and thermoset acrylics. Prepare finished paint systems and 
evaluate thcir films on various substrates as applicd by air spray, 
electrostatic or dip technirlucs. Cost: $288. 

IDT 460 Coating Formulation Concepts-January 8-April 27, 
1995, Eastern Michigan University, Ypsilanti 

The object of this 15-week course 1s to illustrate formulation 
techn~ques and presentation of data. Designed to instruct stu- 
dents on formulation techniques using software prngrams and 
accumulate l~tcraturc data via the ACS base in Washington, DC. 
Members of industry give presentations, thus, ~llustrating how 
practicing coatlng chem~sts effectively use snppl~ers. Culminat- 
ing student experience is to give a two-hour presentation on a 
specific assigncd project. Cost: $263. 

Vol. 66, No. 833, June 1994 



ZDT 479A Quality Assurance Techniques for Coating Technol- 
ogy-fanuary 8-April 27, 1995, Eastern Michigan University, 
Ypsilanti 

This 15-week course will show students the application of 
SPC techniques in coating technology that achieve maximum 
quality assurance. The conccpts and basic philosophy of stat~sti- 
cal process control (SPC) are prcsentcd including control charts, 
statistic principles, and experimental design. Thcse tools arc in- 
cluded in cxerclscs which illustrate their nrouer ut~lizatian in the . . 
coating ~ndustry. Cost: $263. 

ZDT 479B Introduction to Color Technology-September 7-De- 
cember 17, 1994, Eastern Michigan University, Ypsilanti 

A 15-week introductory survey course which blends color 
measurement and visual aspects of color technology. Will enable 
students to dcvelop understanding of color as it relates to indus- 
trial processes by a combination of lecture and laboratory hands- 
on experiments of pigmentation, dispersing, and shading tcch- 
nlques. Cost: $263. 

Contact: Prof. Taki J. Anagnostou, Eastern Michigan Univer- 
sity, 201 Sill Hall, Ypsilanti, MI 48197; (313) 487-1235; Fax: (3131 
487-8755. 

T u ~ r ~ o n  scholarsh~ns ~ \ ~ ~ ~ o r t c ~ h y ~ _ h e . I . c ~ I c r a ~ ~ o n  oi Soc~er~c\ 
for Coat~n~Tcchnulocv  ar East-rn Mlchlwnn Un~vcrs~ty.arcnv;l~l- 
able fo r  undcreracluarc st11dcnt.;mtr.rc.;tc2-1.n t h ~ \  curr~culu~n 

Polymer Engineering and Science Z(CHM 420) (CHM 550-Gradu- 
ate)-early September to mid-December 

Provides an overview of terminology, synthesis, properties, 
and fabrication of polymers and the systematic coveragc of major 
classes of macromolecules including their preparation, propertics, 
and uses. 

Polymer Engineering and Science II (CHM 421) (CHM 551- 
Graduate)-early lauuary to mid-May 

Systematic coverage of major classes of macromolecules in- 
cluding their preparations, propertics, and uses. 

Polymer Science Coating I (CHM 425) (CHM 525-Graduate)- 
early September to mid-December 

Designed to relate thc chemical, physical, and mcchan~cal 
properties of polymers with their functions as protective coatings. 
Comnarlsons are made between coatines made with various nolv- . , 
mers such as acryl~cs, polyesters and polyurethanes, alkyds, and 
vam~shes. The effects of solvents and mlxtures of solvents, f~llers, 
wettmg and flatting agents are related to the special requirements 
of coatings. The equipment required for the preparation and appli- 
cations of coatings is discussed, as well as the necessary evalua- 
tion tests and the significance of these tests. 

Polymer Science Coating ZZ (CHM 426) (CHM 526-Graduate& 
early Ianuory to mid-May 

A continuation of CHM 425 including the following: comparl- 
sons are made between coatings made with various polymers 
such as acrylics, polyesters, and polyurethanes. The equipment 
required for the preparation and apphcat~ons of these coatings is 
discussed, as well as the neccssary evaluat~on tests and the sig- 
nificance of these tests. 

Adhesion and Durability of Polymeric Coatings [Continuing 
Education Units (CEUs)] 

Requirements for a good adhesion; methods of promoting and 
maintaining adhesion; relationship between coating resins and 
adhesion; effect of adhesion on performance of coatings; selection 
of adhesion promoters for plastics and metals; relationships be- 
tween adhesion, corrosion resistance, and durability of coatings. 

Surface Coatings Technology (CEUs) 
Pr~nciples of formulation; pigment dispersions; paint dryers 

and additives; formation and structure of paint films. 

Selection of Paints and Plastics in Automotive Applications 
(CEUs) 

Plastic typeslend use; factors in sclcction of plast~cs; reasons 
for coating plastic substrates; adhesion of coatings to plastics; 
plastic surface pretrcatmcnts. 

Problem Solvingin Coatings UsingAnalytical Techniques (CEUs) 

Dissection and analvsis of coatine oroblems: fundamental ~, . 
understanding of current analytical techniques; selection of proper 
instruments and accessones; problem solving in paint manufac- 
turing; analysis of paint defects 

Polymer Technology for Coatings (CEUs) 

Overv~ew of has~c polymer conccpts; polymcrs for automotive 
coatings emphasized; paint calculations; relationship hetween 
polymer stmcturc and coatings properties. 

Automotive and Zndustrial Finish Processing (CEUs) 
Cleaning and preparation; coatmgs application-manual and 

automatic; finish coating; testing rcsults. 

Contact: Dr. Kurt C. Frisch or Mrs. Eleanorc Eldred, Polymer 
Institutc, Univcrsity of Detroit Mercy, 4001 W. McNichols Rd., 
Detro~t, MI 48219; (313) 993-1270; Fax: (313) 993-1409. 

MN-276 Electrocoating-Beginning September 7, 1994 (once o 
week for 1 5  weeks), Grand Rapids Community College, Grand 
Rapids, MI 

Chemical and equipment traming for thc operation on elec- 
trodeposition paint line. Cost: $144 for residents; $216 for non- 
residents. Trainmg manual fee: $25. 

MN-272 Introduction to Liquid Coatings-Beginning September 
6, 1994 (once a week for 15 weeks), Grand Rapids Community 
College, Grand Rapids 

Paint formulation, types of paint, handling of paint, applica- 
tion characterist~cs, curing, pretreatment, VOC content. Cost: 
$144 for residents; $216 for non-rcs~dents. Traming manual fee: 
$25. 

MN-270 System Design and Operation-Beginning September 1, 
1994 (once a week for 15 weeks), Grand Rapids Community 
College, Grand Rapids 

Proper design, operation, and maintenance of paint finishing 
systems for liquid and powder application. Cost: $144 for resl- 
dents; $216 for non-res~dents. Tra~ning manual fee: $25. 

Compliance Coatings Technical Training Program-luly 26-28, 
1994, Eastern Michigan University, Ypsilanti 

Update of compliance coatings technology, powder, water- 
borne and h~gh-solids materials. Provides information on the new- 
est techniques for efficient operation of paint fm~shing systems; 
water conservation, energy eff~ciency, wastem~nim~zatlon. Mate- 
rials, cqulpment, processes. Cost: Two days-$295 CCAI mem- 
bers; $325 nonmembers; Three days-$320 CCAI members; $345 
nonmembers. 

Contact: Rodger Talhert, Technical Director, CCAI, 2088 
Knapp St., N.E., Grand Rapids, MI 49505; (616) 365-7602; Fax: 
(616) 365-7602 

Color and Appearance Seminar-September 14,1994, Deorborn, 
MI 

A one-day introduction to basic color theory plus color and 
appearance measurcment techniques. Top~cs include: visual color 
order systems, color scales, appearance attributes, instmmenta- 
tion, measurement techniques. Tuit~on: $195, includes contincn- 
tal breakfast and lunch. 
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Contact: Seminar Coordinator, HuntcrLah, 11491 Sunset Hills 
Rd., Rcston, VA 22090; (7031 471-6870; Fax: (703) 471-4237. 

--- - - MISSISSIPPI - - - - - 

Surface Coatings (PSC 470,470L)-September to December 
This four-hour lecture, one-hour lab coursc is designed for 

studcnts with a background in organic and phys~cal chemistry. It 
is taught at thc senior undergraduatclgraduate level and includes 
chemistry and physics of binders, pigmcnts, solvcnts and addl- 
tives for surface coatings Pigment dispersion, coatings furmula- 
tlon, surface chemistry, quality control, testtng of raw matertals 
and products, application methods, corrosion, and coatings spcci- 
fications arc included. 

Organic Polymer Chemistry I and 11 (PSC 301,302)-September 
to May 

This course (three-hour lecture, onc-hour lah cach term1 is a 
systematic study of polymcrs, including polymer formation tech- 
niques, kinetics, and propertics, with emphasis on step and addi- 
tlon polymcrization, and stcreorcgular polymcrization. 

Polymer Techniques (PSC 341L. 342L)-September to May 
Laboratory mcthods of polymer synthesis, structural determi- 

nation, and characterizatton (two-hour lah each). 

Polymer Rheology (PSC 36O)-September to December 
Theory and practice of fluid flow are cmphasizcd (three-hour 

lecture). 

Polymer Processing I (PSC 361, 361L)-lanuary to May 
Extrusion tcchnology, reaction injection molding, blown films, 

and wire coating are ctnphasized (three-hour lecture, two-hour 
lab). 

Physical Chemistry of Polymers I and II (PSC 401, 402)- 
September to May 

Polymer structure, chain confirmation, solution propertics, 
thermo-dynam~cs, fractionation, molecular weight mcasurcment, 
instrumental analysis of polymers, morphology, structure-pnq- 
erty rclations are taught (thrcc-hour lecture). 

Introduction to Macromolecules (PSC 412tJune to August 
An introduction to thc chcinistry and physics of natural and 

synthettc high polymers (three-hour lecture). 

Polymer Kinetics (PSC 480)-January to May 
Introduction to polymcrization kinetics and reactor design 

(three-hour lecture). 

Undergraduate Research (PSC 490,49OL, 491,491L) 
Ind~vtdual rescarch. Prospectus is prepared and rescarch plan 

is executcd with final status rcport required (one-hour lecture, 
thrcc-hour lab each term). 

Graduate Organic Polymer Chemistry I, II, and I11 --(PSC 701, 
702, 703)-September to May 

An in-depth study of polymer forming reactions, thcir scope 
and limitations. Relationships between molecular weight, poly- 
mer structure, and physical properties of polymers arc established 
(three-hour lecture cachl. 

Graduate Polymer Physical Science, I, 11, and III (PSC 710, 711, 
712)-September to May 

lncludcs such topics as ltght scattering, end group analysis, 
osmometry, polymer fractionation, NMR, IR, UV, and visible 

spectroscopy, thcrmoanalytical evaluation, mass spectrometry, 
polymcr chain confirmation, macro~nolccular solutions, molecu- 
lar weight dlstrtbution, morphology, rheology, structure-property 
relations, and kinetics of addttion-, condensation-, and copoly- 
merization [three-hour lecture cach). 

Physical Properties of Mocromolecular Solids (PSC 820)-Sep- 
tember to December 

Advance study of glassy and crystalltne physical state of mac- 
romolecular solids emphasizing the influence of morphological 
structure (two-hour lecture]. 

Polymer Physics (PSC 811)-September to December 
Study of polymer conformation, phenomenological and mo- 

lecular theortes of polymer rclaxatton and d~ffusion in polymers 
(threc-hour lecture). 

Confornational Analysis (PSC 812) -September to December 
Study of molecular interactions that control polymer confor- 

mation. Molecular modeling in material dcsign (thrce-hour Icc- 
ture). 

(Tuition scholarshins sunnorted bv the Federation of Societics 
for Coatines Tcchnoloev at the Univcrsitv of Southern Missis- 
sinni arc available fur undergraduate students interested in this 

Coatings Science for Coatings Chemists-June 6-9, 1994, Poly- 
mer Science Research Center, The University of Southern Mis- 
sissippi, Hattiesburg, MS 

Emphasis on the theory and practical aspects of the princ~ples 
of coatings selectton, design, formulation, tcsting, and perfor- 
mance. Interaction of all participants is encouraged. Low VOC 
and, in general, the search for cnvtn)nmentally compltant coat- 
ings is emphaslzcd and includes waterborne, high-sol~ds, and 
powder coatings. Provide an understanding of all coating compo- 
nents including thcir chemical structures, mcchan~sm of action, 
use levels, influence on propertics, and the strategy for selection. 
Cost: $875. 

Coatings Science for Coatings Formulators-lune 13-16, 1994, 
Polymer Science Research Center, The University of Southern 
Mississippi, Hattiesburg 

Emphasis on formulating principles, techniques, and equip- 
ment. Spccial emphasis given to economics, VOC regulations, 
and coattng perfor~nancc criterion of waterborne, high-sol~ds, 
pnwdcr, and modtf~cd traditional solvent systems. Provide liands- 
on, tnteractivc lab sessions comprising approximately 45% of 
the coursc. Lah sesslons emphasize dispersion equtpment and 
tcchniques, thc selcct~on of raw inaterials based on economics 

and anticipated use, formulating techniques, tcsting proccdures, 
and factors affecting film performance. Cost: $875. 

Contact: Dr. Shelby F. Thames, University of Southern Mis- 
sissippi, Box 110076, Hattiesburg, MS 39406-0076; (601 ) 266-4080; 
Fax: (601) 266-5880. 

-- - -- MISSOURI -- 

Chemistry Curriculum (with Specialization in Polymer and 
Coatings Science)-Th~s program encompasses the standardchcm- 
istry curriculum, plus courscs in coatings, surfacc, and polymer 
chem~stry. It 1s designed to provide undergraduate training in 
coatings science and technology. This program is accredited by 
the American Chemical Socicty. 

Students sccking coatings science specialization are encour- 
aged to seck summer employment at  a coatings-oriented firm, 
as well as cooperatlvc work-study programs wtth such firms. 
Students also partlcipatc tn a senlor rcsearch project in polymer 
and coatings science. This lcads to the B.S. Dcgree in Chemis- 
try. M.S. and Ph.D. Dcgree programs arc also available for 
graduate studies. 
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Chemistry and Inherent Properties of Polymers (Chem 381) 
A hasic study of the organic chemistry of natural and syn- 

thetic high polymers, their inherent pnlperties, and their uses in  
the plastic, tihcr, rubber, resln, h~od ,  paper, and soap industries. 

Polymer Science Laboratory (Chem 384) 
Lectures and laboratory cxpcr~~ncn t s  dealing with polymcriza- 

tion reactions, solution pmpertics, and hulk or solid pn~pert ies  
will be presented. Each student will prepare polymers and carry 
out all cliaracterizatlon cxpenmcnts on actual samples wlilch 
wcrc prepared. 

Fundamentals of Protective Coatings I (Chem 385) 
Study of the hasic principles of protective coatlngs with par- 

ticular reference to the pitlnt and coatings ~ndustry.  Classifica- 
tlon, m;ltiutacturc, propertlcs, and uses of protective coatings. 
Emphasis IS  on tlic clicmlstry of the resin and coliiponcnt intcrac- 
t io~is .  

Inorganic Polymers (Chem 401) 
A study of nontraditional organic and inorganic polymers and 

pulymcrization processes. Survey and discussion of classes of 
~norganic polymers, their charactcr~zat i~m, and application. 

Polymer Physical Chemistry and Analysis (Chem 484) 

A study of the physical pmpertics of macromolecular systclns 
~ncludlng polymer solutions, gels, bulk polymers, and rubbers. 
The chelnlcal cliaractenzation of polymers based on t h c ~ r  thcr- 
mal, spectroscopic, microstructure, and mr~lccular wcight is also 
cliscussed 

Structure and Properties of Polymer (Chem E 375) 
A study of the parameters aftcctlng structure and propcrtlcs of 

polymers. Syntheses, mechanisms, k inc t~c  factors arc empha- 
sized from the s tandpo~nt  of structural prupcrtlcs. 

Corrosion ondlts Prevention (Chem E 381) 
A study of the theories of corros~on and their application to 

corrosion and its prevcntiotl. 

Chemical Engineering of High Polymers (Chem E 383) 
Solution properties, molecular wcight determination, and hulk 

pnlpertlcs including rheological bchav~or ot high polylners arc 
studied and usctl to  cxplain techniques of characterization, manu- 
facture, and processing of rcprcsentatlvc comlnercial types. 

Chemical Engineering Fluid Dynamics (Chem E 439) 
Fundamentals of Newtonian flow, non-Ncwtr~nian flow, flow 

through packed beds, two-phase fluw, fluw around subtncrgcd 
nhlects, and other related topics arc discussed. 

Plasma Polymerization (Chem E 475) 
Fundamental aspects of p(11ymcr formation in plasma {weakly 

ionizcd gasl, and p n ~ p e r t ~ e s  of polymers formed hy such a process 
will be studied. 

Polymer Membranes for Separation (Chem E 476) 
Haslc principles of transport through a polymer memhranc and 

transport characteristics of some polymers are studicd The sclcc- 
tion of p(11ymers and the method of prcparlng functional mcm- 
hrancs for somc separate processes arc also studied. 

able for undereraduate students Interested In t h ~ s  curriculum.l 

Contact: J im Stoffer or  Harvcst Collier, Chemistry Depart- 
mcnt, University of Missouri-Rolla, Rolla, M O  65401; (314) 341- 
44 19. 

TheBasic Composition of Coatings-Introductory Short Course-- 
March 28-April 1,1994 and September 12-16, 1994 

Offered twlcc a year, t h ~ s  is a fundamental five-day coursc for 
anyone interested In learning about coatings science, with basic 

information on the matcrials used, their manufacture, and tcst- 
lng. Many types of palnt are studied t o  show: differences in 
composition, and quality control tests. Discussion of the chemis- 
try ot coatings includes polymcr chemistry and analytical chemis- 
try. Also covered arc various types of ~nstrumentation. Particular 
attention will be given to the needs of newcomers to  the coatings 
Industry in lahoratorics, production units, or lnarketlng groups. 
Course attendees In allied profcss~ons havc found this course t o  
provide an  increased awarcliess of how thclr products fit Into the 
area of coatings and have also found new uses for their products. 
Course Fee: $845. 

Introduction to Paint Formulation-Introductory Short Course- 
April 18-22> 1994; May 16-20, 1994; and September 26-30, 1994 

This intensive f~vc-day course wlll take you through the basic 
steps of paint formulation, from understanding the process to an 
actual laboratory formulation. Through study and work in a laho- 
ratory, you can learn to formulate palnts to  meet specific rcquirc- 
mcnts. You will havc the opportunity to  study and experiment 
wlth hasic raw materials and thelr lnflucnccs on the performance 
of the flnished coating, formulation and testing of coatlngs In the 
laboratory to meet  the special demands of the job, Illnitations of 
plant production equipment and formulation variables for mov- 
ing a coating from the lab to the plant, and modern chemical 
Instrumentation as applied to coatings. 

In the classrooni and in the lab, you can put to  work the 
tcchniqucs you havc learned and test somc of your own ideas. 
Learn how to solve formulation pn~b lems  imposed by government 
regulations us i~ ig~nc thods  of calculating formulas that assure you 
arc in compliance. Enrollment i s  limited. Course Fee: $945. 

Basic Coatings for Sales, Marketing and General Personnel- 
May 2-4, I994 and Iuly 18-20, 1994 

This three-day course IS designed especially to  aid salcs, mar- 
keting, and general personnel in the coatings ~ndustry to have a 
hettcr understanding of the composition of coatings. The coursc 
includes: composition of coatings; relationship between composi- 
tion and performancc characteristics; customer's specifications 
and testing techniques as related to formulation critcna; and 
business aspects of coatings. 

The customer's specifications and testing techniques are re- 
lated to formulation criteria. P a ~ n t  manutacturers, as  well as raw 
materials supphcrs, will find this program vital to  ~mpnlving their 
salcs presentation based on a more t h o r ~ ~ u g h  knowledge of the 
coatlngs process. This course will bc held at  the St. Louis A~rport  
Marnott  Hotel. Fee: $745. 

For all Univcrsity of Missouri-Rolla short courses contact: 
M~chac l  R. Van De Mark, Director, or  Cynthia N. Campbell, 
Coordinator of the UMR Coatings Institute, 142 Schrenk Hall, 
University of Missouri-Rolla, Rolla, M O  65401-0249; (314) 341- 
4419. 

NEW JERSEY - - -- 

Color a d  Appearance Seminar-November 16,1994, Parsippony, 
N7 

A one-day introduction to basic color theory plus color and 
appearance measurement techniques. Topics include: visual color 
order systems, color scales, appearance attributes, instrumcnta- 
tion, measurement techniques. Tuition: $195, lncludes cuntlnen- 
tal breakfast and lunch. 

Contact: Seminar Coordinator, HunterLab, 11491 Sunset Hills 
Rd., Reston, VA 22090; (7031 471-6870; Fax: (703) 471-4237. 

Crystallization Technology-July 11-13, 1994, East Brnnswick, 
NI 

This  course will be taught in light of the many recent ad- 
vances in the understanding of crystallization processes. It covers 
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practical problems of crystallizer opcratlon. Both organic and 
inorganic systems wlll he treated in hatch and continuous mode. 

Practical Pilot Plants-fuly 18-20, 1994, East Brunswick 

This course is intcndcd to fa~nil~arizc participants with pilot 
plant dcs~gn,  construction, and  perat at inn uslng today's cnglnecr- 
ing technology. The course IS hroad in content, fundamental in 
cnnccpt, and will address all aspects of p l o t  plants. 

Botch Processing for the Chemical and  Pharmaceutical Indus- 
tries-luly 25-29, 1994, East Brunswick 

Thc course prcsents the principlcs of hatch proccss cnglneer- 
ing, and is intcndcd p r i~nar~ ly  for non-chemical cnglnccrs. Tllc 
core of the course thcn surveys the design, opcratlon, and contn)l 
of specialty production f:~cilitics. So~iie  rcvicw of b a s ~ c  process 
principles 1s offered hut the emphasis in the course is on proven, 
effective applicat~ons. 

Patent Law for  Managers, Engineers, a n d  Scientists-August 8- 
10.1994, East Brunswick 

T h ~ s  ctlursc will pruvide Inventors, and thosc who manage 
Inventors, w ~ t h  a working knowledge of U.S. and international 
procedures for the protection of intellectual property hy patents. 

Batch ChemicalReactor Optimization-August 15-1 7, 1994, East 
Brunswick 

The oblcctivc ot the course is to  give a hroad overview of the 
factors that should be co~ i s~dercd  in designing a hatch reactor 
systcln to  meet the more difficult opcratlng conditions incrcas- 
~ng ly  called ior hy today's chemistry. 

Designing the "State-of-the-Art"Laboratory-August 29-31,1994, 
East Brunswick 

This course 1s ~n tcndcd  to prov~dc pa r t~c~pan t s  with a hroad 
and pract~cal ~n t roduc t io~ i  to good dcsign parameters, which will 
rcflcct the state-nf-the-art, for contemporary laboratories. Part~cu-  
lar emphasis will be placed on laboratory furn~turc systems, lab[]- 
ratory safcty, fumc hood appl~cat~ons,  architcctur:ll considerations 
(both new and renovation), and HVAC including ~ t s  associated 
energy convcrsatinn. 

Contact: Registrar, Thc Ccntcr for Prc~fcssional Advanccmcnt, 
P.O. Box 1052, East Rrunswick, Nl 08816; (9081 61.3-4500; Fax: 
19081 238.911~3. 

- NEW YORK - - - - 

Device-Independent Color Imaging-lune 6-8, 1994, Chester F. 
Carlson Center for  Imaging Science Building, Rochester Insti- 
tute of Technology, Rochester, NY 

An in-depth short course designed to teach the thcnry of 
color~mctry and its application to clectronlc lmaging, so called 
device-independent color. The course will include lectures and 
laboratnr~es using a Macintosh-bascd full-color imaging sys tc~n  
consisting of a desk-top scanner, d~splay, and continuous-tone 
printer. The usc of color~mctcrs, color analyzers, spcctrorad~o- 
metcrs, and spcctrophotomcters for device charactcrlzatlon w ~ l l  
also be covered. 

Quantitative Visual Evaluation of Color a n d  Images-Tune 9-10, 
1994, Chester F. Carlson Center for  Imaging Science Building on 
Rochester Institute of Technology, Rochester 

An intensive shnrt cnursc coverlng the quantitative evalua- 
tion of visual s t ~ m u h ,  known as psychophys~cs. Special c lnphas~s 
is given to the application ot psychophysical tcchn~qucs to the 
analysis of color and images. T h ~ s  type of analys~s is ~ ~ n p o r t a n t  for 
those working on or with systcms that arc ~n tendcd  to producc or 
reproduce colored stirnull or color images. Pa r t~c~pan t s  will learn 
ahout the design of psychophys~cal experiments and the statisti- 
cal analys~s of the cxpcri~nental results through lccturcs, demon- 
strations, and laboratory exercises. The final scssion of the course 

is dedicated to the solution of p n ~ b l e ~ n s  the participants may he 
fac~ng In their work. 

Contact: Colleen M. Dcsimonc, Munscll Color Science Laho- 
ratory, Rochestcr lns t~ tu tc  of Technology, 54 Lomb Memorial 
Dr., Rochester, NY 14623-5604; (7161 475-7189; Fax: (7161 475- 
5988. 

NORTH CAROLINA - - --- 

SOCIETY OF MANUFACTURING ENGINEERS (SME) ANII THE 

ASS~CIATION FOR FINISHING PROCESSES OF SME (AFP/SME) 

Furniture Finishing-November 8-9, 1994, High Point, N C  

Cnntact: Maria Conrado, Event Administrator, SME, One SME 
Dr., P.O. Box 930, Dearhorn, MI 48121; (3131 271-1500; Fax: (313) 
271-2861. 

NORTH DAKOTA 

Intensive Coatings Science Course-Tune 5-17, 1994, North Da- 
kota State  University, Forgo, N D  

This course IS  structured to present a comprchcnsive, hal- 
anccd view of the subiects. Tcntatlve topics ~nclude:  cha~n-growth 
and step-gmwth polytncrizatlr~n resins; acrylic, polyester, alkyds; 
amine-fnr~naldchyde rcs~ns;  crossl~nking; epoxy rcsins; urcthane 
coatings; snlvcnts; f ~ l m  format~on;  rheology; appearance nf coat- 
Ings; pigments and pigment dispcrs~ons; coatings perhlnnance; 
current research topics; coat~ngs formillatinn; low-VOC coatings 
[powder coatings, high-solids, radiation curingl. Cost: (one-week 
uption 1s ava~lahlcl S23OO-two week attendance; $1400-one 
wcck attendancc. 

Contact: Prof. Marck W. Urban, Course Director or Debh~e  
Shasky, Course Coordinator, NorthDakotastate  University, Poly- 
~ n c r s  & Coat~ngs  Department, 54 Dunbar Hall, Fargo, NI> 58105; 
(701) 237-7633; Fax: (7011 237-8439. 

. OHIO - 

Color a n d  Appearance Seminar-October 5, 1994, Cincinnati, 
O H  

A one-day introduction to b a s ~ c  color theory plus cnlor and 
appearance mcasurcmcnt techniques. Topics include: v~sua l  color 
order systcms, color scales, appearance attnhutcs, instrumenta- 
tlon, measure~nent  techniqucs. Tuition: S195, ~ncludcs continen- 
tal breakfast and lunch. 

Contact: S c ~ n ~ n a r  Coordinator, HunterLal~, 1 I491 Sunset Hills 
Rd., Rcston, VA 22090; (7031 471-6870; Fax: (703) 471-4237. 

Lead Abatement Seminar-pnuary 15-18, 1995, Cincinnati 
A cnmplctc ovcrvicw of new regulations and how to cnmply 

with federal and state laws; testing and ~ n s p c c t ~ o n  techniques and 
evaluation; personnel hazards and protcct~ve measures; methods 
of abatement and contalnmcnt; and, procedures testing, disposing 
of Icad-based parnt waste. Cost to  he determined. 

Basic Corrosion-Tanuary 8-13, 1995, Cincinnati 
An introductory program designed to providc a hasic but thor- 

oi~gli survey of the theoretical and practical aspects of corrosion 

and corrosion contrt~l. Cnst: $625 mcmhcr; $725 nonmember. 

Cathodic Protection-An Introduction-January 8-13,1975, Cin- 
cinnati 
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This wcek-long course presents the basic principles and appli- 
cations of galvanlc and i~npresscd current cathodic protection 
systems. Cost: $625 memher; $725 nonmcmber. 

Designing for Corrosion Control-lanuary 8-13, 1995, Cincin- 
nati 

Reviews the prmc~plcs of corrosion and corrosion control, and 
provldes a systematic mcthod for applying corrosion prevention 
to thc design process. Covers economic considcrat~ons, allow~ng 
the student to effcctlvely communicate with both the technologi- 
cally and financially orientcd management groups. Cost: S625 
member; $725 nonmemher. 

Session I-Basic Coating Inspection-fannary 8-14, 1995, Cin- 
cinnati 

An Intensive prcscntation of the basic technology of coatlng 
appllcation and inspection. This session involves lectures, dem- 
onstrations, and hands-on training with cqulplnent and instru- 
ments in an actual working shop. Upon successful completion of 
Sess~on I, the participant will have attamed industry-acccptcd 
NACE Basic Coating Inspector Training recognition. Cost: $1675 
mcmbcr; $1775 nonmcmbcr. 

Session II-Intermediate Coating Inspection-lanuary 8-13,1995, 
Cincinnati 

Focuses on shop coating processes for steel, advanced inspcc- 
tion technlqucs, and intrnduccs more sophisticated nondcstruc- 
tivc tcsts and test instruments. Cost: $850 member; $950 non- 
member. 

Session III-Advanced Coating Inspection-fanuary 8-121995, 
Cincinnati 

Covers specialized appllcation methods and substrates other 
than stecl. Persons who successfully complete Sessions I, 11, and 
111 will attain NACE Intcrmediatc Coating Inspector Tralning 
rccognitlon. Cost: $850 memher; $950 nonmember. 

Contact: NACE International, Membersh~p Services Dcpart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

Hands-On Powder Coating Workshop-August 22-23, 1994, 
Nordson Corp., Amherst, OH. 

The two-day coursc combines intensivc seminars on powder 
coating matcrials, their application, tn~ublcshooting, and mainte- 
nance, along w ~ t h  flrst-hand on-sitc training. 

Contact: Mimat Talaat, PCI, 2121 Eisenhower Ave., Ste. 401, 
Alexandria, VA 22314; (703) 684-1770; Fax: 1703) 6R4-1771. 

SOCIETY OF MANUFACTURING ENGINEERS (SME) AND THE 
ASSOCIATION FOR FINISHING PROCESSES OF SME (AFP/SME) 

Spray Application Methods for Powder Coating-September 12- 
13,1994 and September 14-15,1994, Amherst 

Selecting the Right Liquid Coating-September 13, 1994, Cin- 
cinnati 

Liquid Paint Systems Design-September 14-15, 1994, Cincin- 
nati 

Environmental Compliance for the Coatings Industry-October 
1994, Cleveland 

Contact: Maria Conrado, Event Administrator, SME, One SME 
Dr., P.O. Box 930, Dcarborn, MI 48121; (313) 271-1500; Fax: (313) 
271-2861. 

Courses arc offered by either the Department of Macromo- 
lecular Science (EMAC) or by the Department of Chemical Engi- 

neering (ECHEJ, as part of full academic program for B.S., M.S., or 
Ph.D. Degrecs in Macromolccular Scicncc and Engincer~ng. Over- 
all coverage of polymcr science and cng~necring ~ncludcs topics 
relevant to coatings science and technology, and research projects 
directly concerned wlth coatings. 

Courses on the 400-levcl (first and second ycar graduate stu- 
dents) oftcn arc given ovcr the Instruct~onal Television Network 
(ITNI, via VCR cassette, available to students in industry for 
cithcr audit or academic cred~t. Call (21 h/ 368-2982, or write ITN, 
CWRU, Cleveland, OH 44106. 

Polymer Materials (EMAC 176) 

Thc materials propcrtics associated with the use of synthet~c 
and natural polymcrs In f~lms, fibers, composites, rubbers, paper, 
foods, ctc., are described and correlated with physical and chemi- 
cal structures. 

Introduction to Polymer Science (EMAC 270) 

An introduction to the science and engineering of large mol- 
ecules; correlation of molccular structure and pn~perties of mol- 
ecules in solut~on and bulk; control of significant structural vari- 
ables In polymcr synthesis; analysis of physical methods for char- 
acterizat~on of molecular weight, and morphology. 

Polymer Analysis Laboratory (EMAC 272) 

Experimental techniques in polymcr synthesis and character- 
ization; synthesis by free radical emulsion, an~onic and condcnsa- 
tion polymerization; invcstigation of polymer structurc by X-ray 
diffract~on, clectron microscopy, infrared, NMR and circular 
d~chroism spectroscopy; molccular wcight determination by light 
scattcring and viscosity mcasuremcnt; study of chemical and 
mechanical properties. 

Polymer Properties and Design (EMAC 276) 

Engineering properties of polymers and thcir evaluation in 
terms of select~on and design procedurcs. The relation of proper- 
ties to thc chemical and physical structures of polymcrs and 
application conditions. 

Polymer Engineering (EMAC 376) 

Mechanical propertics of polymer materials as related to poly- 
mer structurc and composition. Introduction to melt rheology 
and electrical, optical, and surface properties of polymcrs. 

Polymer Processing (EMAC 3771477) 

Rhcological, molccular, structural, engineering, and compound- 
ing factors affecting processibility and propcrtics of polymcrs; 
pr~nc~ples and procedures for extrusion, melting, calendering, in- 
jection molding, coatings and othcr primary proccsslng methods. 
Considerations of pertlncnt mechanisms and thcorics with cm- 
phas~s on the applicat~on of theory to practice. 

Polymer Production and Technology (EMAC 378) 

Engineering operations for industrial polymerization proce- 
dures. Fin~shingand fabricat~on of polymers. Product~on and tcch- 
nology of plastics, elastomers, fibers, and coatings. 

Polymer Processing and Properties Laboratory (EMAC 379) 

Experimental and industrial production techniqucs and prac- 
tice in m~xing, plastics processing, clastomcr extrusion, fiber and 
composites production. Testing of plastics, elastomers, fibers, 
coatings and composites. Maintenance and quahty control. Pro- 
cessing project. 

Macromolecular Synthesis (EMAC 470) 

The organic chemistry of macromolecules. Thc mcchanisrns 
of polyreactions, the preparation of addition, condensation and 
biopolymers, and the chemical reactions of polymcrs. 

Physical Chemistry of Macromolecules (EMAC 472) 

The major areas of the physical chemistry of macromolecules 
are treated; theories and experimental methods of polymer solu- 
tions, phys~cal methods for dcterminat~on of chemical structure, 
and configuration. 
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Macromolecular Physics (EMAC 474) 

Introduction to the physics of amorphous and crystallincpoly- 
mers. Equlhbrlum elastic properties of rubbery materials. VIS- 
coclast~city. The I~qu~d-glass and glass-glass transit~ons. The mor- 
phology, characterization and deformation hehavior of crystalline 
polymers. 

Applied Macromolecular Science and Engineering (EMAC 476) 
Properties, proccssing and technology of plastics, elastomers, 

fibers, films, and coatings. The mechan~cal behavior of polymers 
related to polymer structure and composition. 

X-Ray Crystallography (EMAC 479) 
A basic description of the scattering of X-rays hy crystalline and 
scmicrystalhne solids including polymers. Techniques of struc- 
ture analysis. 

Polymer Composite Processing (EMAC 481) 
Factors affecting the select~on of composite processing meth- 

ods. Charactcristlcs and applications of compression, inlection 
and reinforced injection molding of composites. F~lament wmd- 
ing and pultusion methods. 

Fundamentals of Adhesives, Sealants, and Coatings (EMAC 482) 
The principles of film formation, f ~ l m  application methods, 

and related fabrication factors and procedures. Relcvant adhcsion 
theories and practices, aspects of rheological treatments, optical 
and other factors which affect applications. The nature and prop- 
erties of constituent polymer materials, pigments, solvents, and 
other addit~ves. Selection and deslgn of systems for mcchanlcal, 
surfacc environmental resistance, and other properties. 

Macromolecular Synthesis I1 (EMAC 570) 
A series of advanced toplcs in methods and mechanisms of 

polymerization of synthetic and b~opolymers. Coordination, emul- 
sion, ionic, and topochcmical polymerizations. Novel polymcr- 
izatlon methods. 

Physical Chemistry of Macromolecules II (EMAC 572) 
A series of advanced toplcs in thc physical chemistry of poly- 

mers, including conformatlonal statlstlcs of flex~hle chains, opti- 
cal properties of polymers, and the phys~cal chemistry of biologi- 
cal materials and systems. 

Polymer Rheology (EMAC 575) 
A systematic study of deformation and flow of matter, with 

emphasis on polymer~c and collo~dal systems. Topics include: 
rheology of non-Newton~an fluids, the flow propertlcs of simple 
fluids and dispersions, linear viscoelasticity, polymer solutions 
and melts, and apphcations to processing of polymers. 

Selected Topics in Macromolecular Synthesis (EMAC 670); Phys- 
ics (EMAC 671); Physical Chemistry (EMAC 672); Special Topics 
(EMA C 690) 

Content varies depending on the interests of the students and 
faculty. The toplcs presented represent advanced and special top- 
ics at the forefront of the science and engineer~ng of polymcrs and 
polymeric systems. Courses arc given on a demand basis. 

Characterization of Macromolecules (EMAC 678) 
Laboratory experience is gamed with the synthesis and char- 

acterization of polymers. Methods used include light scattering, 
viscos~ty infrared, circular dichroism, and NMR spcctroscopy. 
Solid samples are characterized by X-ray diffraction, electron mi- 
croscopy, and differentlal thermal analysis. 

The Scientist in the Industrial Environment (EMAC 691) 
Course conducted on a seminar basis, focusing on how R&D 

management plans, justifies and operates within the corporate 
structure and the areas which R&D encounters in so doing- 
flnance, law, purchasing, rnanufactunng, marketing, and environ- 
mental control. 

Surfaces and Adsorption (ECHE 464) 
The structure of interfaces including 2-D symmetry, the ther- 

modynam~cs of interfaces, nature of interactions across phase 
boundaries, wetting, spreading and surfacc energetics, adsorption 
on liquid and solid sullstratcs, properties of adsorbed films; instru- 
mental methods m surfacc sclcncc. 

Colloid Science (ECHE 466) 
Stochast~c processes and interparticle forces in colloidal dis- 

perslons. DLVO theory, stability criteria, and coagulation kinet- 
~ c s .  Electroklnct~c phenomena. Applications to electrophoresis, 
filtration, flotat~on, sedimentation, and suspension rheology. In- 
vcstlgatlon of suspcnsrons, emulsions, gels, and association col- 
loids. 

Environmental Effects on Materials Behavior (EMSE 411) 
Aqueous corrosion; principles and fundamental concepts rcc- 

ogn~tion of modcs; monitoring and testing methods for control 
and prediction. Applications of cnglneering problems, dcsign, and 
economics. Mixed potential thcory, prlnciples of production, hy- 
drogen effects, and behav~or in metal systems. 

Courses are also offered in: Polymers in Medicine (EMAC 
471); Biopolymers [EMAC 473); and Characterization of Blopoly- 
mers (EMAC 475). 

Contact: Charles E. Rogcrs, School of Engineering, Depart- 
ment of Macn)molecular Sclcnce, Case Western Rescrvc Unlver- 
sity, Cleveland, OH 44106; (2161 368-6376, 

Surface Coatings I-Chemistry 48093 (undergraduate); Chemis- 
try 5-70093 1groduate)-feptembrr 11CDrcember 10, 1994 

This survey course covers a broad outline of the techn~cal 
aspects of the coatings industry. Subjects presented include intro- 
duction to thc industry, organic chemistry related to hinders, 
drying oils and alkyd resins, modern coating binders, solvents, 
pigments, extenders, addltlves, formulation, film formation, metal 
pretreatment, application methods, and environmental concerns. 
Fee: $524 [tentative). 

Applied Rheology for Industrial Chemists-April 24-28,1995 
Aimed at providing practitioners in the coatings, adhesives, 

elastomers, and plastics industr~es with insights which will en- 
able thcm to write and understand specificat~ons, improve quality 
control and learn techniques in rheology. The course covers sub- 
lects related to rheology, kinematics and dynamics, dispersion, 
interfacial and polymer rheology, with discussions divided equally 
between principles and appl~cation. Fee: $850. 

Dispersion of Pigments and Resins in Fluid Media-May 8-12, 
1995 

The chemistry and mechanical aspects of the dispersion of 
p~gmcnts and resins in fluid media are discussed. Subjects covered 
include: theoretical underpinnings of dispersion, ranglng from 
fundamentals of dispersion preparation and modification to stabi- 
Ilzation. Practical consequences are shown, followed by expert 
presentation on the operation of a variety of dispersion equipment 
and plant practice. Fee: $850. 

Adhesion Principles and Practice for Coatings and Polymer Sci- 
entists-May 22-26, 1995 

This course is designed for Industrial scientists and tcchnolo- 
gists who encounter adhcsion problems. Common problems are 
addressed through theoretical treatments. Closely allled w ~ t h  coat- 
ings, as well as rheology, the subject of adhesion is addressed by 
topics ranglng from principles of bonding to surfacc chem~stry, to 
a wide varlcty of mechanical propertlcs. Adhesion principles are 
d~scussed flrst, then applied problems that have been solved in the 
Industrial and academ~c settings. Fee: $850. 

Introduction to Coatings Technology-October 4-7, 1994 
Presented In cooperation with Chemistry Department and 

Pacific Technical Consultants, this introductory course is de- 
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signed to hclp technical and non-technical newcomers under- 
stand the coatings industry, its challenges, and opportunitics. It 
covers the cvalution of coatings technology and the progress 
thc coatings industry IS maklng In its rapld change from art to 
scicncc. Cnveragc includes: many raw materials and their func- 
tions in both architectural and industr~al f~n~s l ies ;  regulatory 
restrictions, cconomlc forces; factors that influcncc the compo- 
s ~ t i o n  and performance of coatings; for~nula t~on  and calcula- 
tions includ~ng anatomy of palnt and chemicals, weight and 
volume rclatlonships, testing proccdurcs, hasic quality assur- 
ance, safety, pollution ct~ntrol rcgulat~ons and waste manage- 
ment. Fec: $675. 

Accelerated and Natural Weothering Techniques for Coatings 
ond Polymers-September 28-30,1994 

Presenterl in coopcration with Chemistry Department and 
Portage Technical Consultants, this coursc is designed to help 
prcd~ct tlic service l ~ f c  of coatings and polymcrs by accclcratcd 
and natural weathering techniqucs. Lectures ~nclude thc varla- 
tlon of accclcratcd and exterior tcstlng as wcll as a corrclat~on 
hctween natural wcathcrlng with various spectroscopic mctli- 
uds. Accclerated testing of coatlngs for corroslon control, along 
with an ovcrvlcw of laboratory accelerated wcathcring methods 
are descrlhcd. Appearance pcrformancc modcling for accclcr- 
ated data, wcather~ng through FTIR spectroscopy and uscs of 
florcsccnt UV in wcathcring are prcscnted. Fee: S6OO. 

Fundamentals of Chromatographic Analysis-Tune 5-9, 1995 
Prescntcd in cnopcration w ~ t h  Chemistry Department and 

Varian, this coursc IS designed to provide a coherent overvlew of 
chc~nical separations via chromatographic methods. Mater~als 
lncludcd arc: gas, hquid and thin-layer methods of chromato- 
graphic analys~s. The coursc stresses thc thrcc techniqucs as 
com~lementarv rather than ct~moctina vn~cesscs and 1s a hlend of . . 
funJ.~~iicnt.il ~nrorln,~t~on on thccrrv .~n,l In\rrulnsnt.ithm w~rh  
appl~ i .~ t~onc  ~ ~ ~ : l u d ~ n x  contlnqc Fcc Sdi0 

Surface Chemistry-Chemistry 40571-1 5 Weeks 
Theory and bcliavior of inorganic and organic colloidal d~sper- 

sions and their applications to industrial chemistry. Suhiccts in- 
clude: viscosity scd~nicntation, diffus~on, osmos~s, Donnan cqui- 
librium, light scattering, surface tension, absorpt~on, wettlng, 
clcctrlcal phenomena, Van Der Waals forces, doublc layer theory 
and elcctropheres~s. 

Physical Chemistry of Macromolecules-Chemistry 40583-15 
Weeks 

An introduction to thc physical chemistry of macromolccule~. 
Subjects includc: molccular forces and bonding, conformation, 
thermodynamics, molecular weights, collegativc prnperties, light 
scattering, vlscos~ty, spcctroscopy, mechan~cal propcrtles, rheol- 
ogy and mass transitions. 

Contact: Carl I .  Knauss, Kent Statc University, Chemistry 
Department, P. 0 .  Box 5190, Kent, OH 44242-0001; (2161 672- 
2327. Fax: (216) 672.3816. 

38rh Annual Cleveland Society for Coatings Technologv 
Technic01 S)mpocium-May 16, 199.5, Clrveland, OH 

Onc-day conference offering a varlety of speakers and toplcs 
deal~ng with "new and cutting edge" technology. Cost: $135, 
includes symposium and dinner. 

Contact: Sharic Moskaluk, Sherwin-Williams Co., 601 Canal 
Rd., Cleveland, OH 441 1.3; (2161 566-3661; Fax: (2161 566-2444. 

- _ _ _ -  OREGON . - 

48th Annual Spring Symposium-May 3-6, 1995. RedLion Lloyd 
Center, Portlond, OR 

T h ~ s  annual sprlng sympnsium will follow tlic same general 
guidel~nes of the past symposiu~ns whlch havc taken placc In 
Portland, Seattle, Vancouver, B.C., and t h ~ s  year-V~ctoria, B.C. A 
call for papers will conic approxlmatcly August of 1994. Cost not 
yet dcterniincd. 

Contact: Ken Wenzel, Program Chairman, Chcm~cal Distnbu- 
tors, Inc., P.O. Box 10763, Portland, OR 97210; 1503) 243-1082; 
Fax: (5031 24,3-1162. 

Third Annual Environmental Education Seminar-February 15, 
1995 (tentative), ShiIo Inn-Portland Airport, Convention Cen- 
ter, Portland, OR 

The obicctivc of thls scminar 1s to update and ~nform intcr- 
cstrd indivirluals on current cnvironmcntal issues. Thc topic will 
hc dctermincd ~n the fall of 1994. Cost: 535 (tentative). 

Contact: John Westcndorf, Wcstendorf Chemical Co., 2627 
N.W Nicols, Portland, OR 97210; (503) 241-3520; Fax: (50.31 241- 
8040. 

PENNSYLVANIA - - - 

Compliance Coatings 
25,1994 

Technical Training 

Updatc of compllancc coatings technology, powder, water- 
borne and high-solids materials. Providcs information on the ncw- 
est techniques for efficient operation of paint finishing systems; 
water conservation, cnergy efficiency, waste minimizat~on. Mate- 
rials, equipment, processes. Cost: Two days-$295 CCAI nicm- 
hers, $325 nonme~nhcrs~ Thrce days-S320 CCAI mcmhcrs, $345 
nt~nmcmhers. 

Contact: Rodaer Talhert, Technlcal Director. CCAI. 2088 
Knapp St., N.E., Grand Rap~ds, MI 49505; (616) i65-7602; 
16161 365-7602 

Fax: 

25th Annual Short Coursein Advonces in Emulsion Polymer- 
ization and Latex Technology-Tune 5-9, 1995, Sinclair Labora- 
tory Auditorium, Lehigh University, Bethlehem, PA 

Thc course is an in-depth study of the synthesis, characteriza- 
tion, and properties of h~gh-polymer latexes. The suhlcct matter 
lncludcs a balance of theory and application as well as balance 
hetween chcmical and physical problems. Lectures will bc givcn 
by leading acadcm~c and Industrial workers. Lcctures will begin 
with introductory tnatcrial and revicws, and will progress through 
recent research results. Cost: S900/wccki $3OO/day. 

Contact: Dr. Mohamed S. El-Aasser, Emulsion Polymers Insti- 
tute, 11 1 Research Dr., Lch~gh Un~versity, Bethlehem, PA 18015; 
1610) 758-3598; Fax: (610) 758-5880. 

Basic Corrosion-April 23-28, 1995, Philadelphia, PA 
An introductory program designed to prov~de a basic but thor- 

ough survcy of the theorct~cal and practical aspccts of corrosion 
and corrosion control. Cost: $625 mcmbcr; $725 nonmember. 

Protective Coatings and  Linings-April 23-28, 1995, Philadel- 
phia 

Offers both theoretical and practical ~nformation on the use of 
coatings and linings for corroslon control, and discusses the eco- 
nomlc benefits derived from proper select~on and application. 
Cost: $625 member; $725 nonmemhcr. 

Session I-Basic Coating Inspection-April 23-29, 1995, Phila- 
delphia 

An Intensive presentation of the basic technology of coatlng 
application and ~nspection. This session involves lectures, deni- 
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onstrations, and hands-on training w ~ t h  cqulpmcnt and lnstru- 
mcnts in an actual working shop. Upon successful co~nplctlon of 
Session I, the participant w ~ l l  have attained industry-accepted 
NACE Basic Coating Inspector Tralning recognit~on. Cost: $1675 
member; $1775 nonmember. 

Session 11-Intermediate Coating Inspection-April 23-28,1995, 
Philadelphia 

FOCLIS~S on shop coatlnji pn~cesscs for steel, advanced inspcc- 
tlon rcchn lq~~c \ .  .lnd ~nttotlucc, marc \ophl\uc.~r:d nt~n, l~struc-  
t ~ v c  II.FIC and tcst instrumcrlt. C w t  < i 7 0  m a i i h z ~ .  S J ; O  non- 
member 

Session IZI-Advanced Coating Inspection-April 23-27, 1995, 
Philadelphia 

Covers specialized application methods and substrates other 
than steel. Persons who successfully coinplcte Scss~ons I, 11, and 
111 w ~ l l  ;~t tain NACE 1ntcrmedl;lte Coating Inspector Training 
rccojinition. Cost: SR50 nlember; $950 nonincmhcr. 

Contact: NACE International, Mcmbcrship Services Dcpart- 
mcnt, 1440 South Crcck Dr., Houston, TX 77082; (7131 492-0533, 
Ext. 80. 

-- TENNESSEE - ---- - 

Compliance Coatings Technical Training Program-December 
6-8, 1994 

Update of conipliancc coatings tcchnnlohy, powder, watcr- 
bo rnca~ id  high-sol~ds materials. Provides lntor~iiation on thc new- 
est tccliniques for cff~cient operation of paint finishuig systems; 
watcr conservation, cncrgy cfiic~ency, wastc minimization. Matc- 
rials, equipment, processes. Cust: Two Days-S295 CCAI mcin- 
bcrs, $325 nonmembers; Thrcc Days-$320 CCAI members, 5345 
nomnembers. 

Contact: Rodger Talbert, Technical D~rector ,  CCAI, 2088 
Knapp St., N.E., Grand Rapids, MI 49505; (616) 365-7602; Fax: 
(6161 365-7602. 

Color and Appearance Seminar-March 8, 1995, Knoxville, TN 

A one-day introduction to b a s ~ c  color theory plus color and 
appearancc measurement techniques Topics include: visual color 
order systems, color scales, appearance attributes, Instrumenta- 
tion, measurement techniqucs. Tuition: $195, includes contlnen- 
tal breakfast and lunch. 

Contact: Seminar Coordinator, HunterLab, 11491 Sunset Hills 
Rd., Rcston, VA 22090; (7031 471-6870; Fax: (7031 471-42.17. 

SOCIETY OF MANUFACTURING ENGINEERS (SME) AND THE 
ASSOCIATION FOR FINISHING PROCESSES OF SME (AFPISME) 

Polyurethane Coatings-October 18-19, 1994, Nashville 

SPC for Paint Lines-October 18-19, 1994, Nashville 

Contact: Maria Conrado, Event Administrator, SME, One SME 
Dr., P.O. Box 930, Dearhorn, MI 48121; 1313) 271-1500; Fax: (313) 
271-2861. 

-- - - TEXAS -- - -- 

Lead Abatement Seminar-March 12-1 5, 1995, Honston, TX 
A complcte overview of new regulations and how to comply 

w ~ t h  tedcral and state laws; tcsting and inspection techniqucs and 
evaluation; personnel hazards and protective measures; methods 

of abatement and containment; and procedures testing, disposing 
of lead-based paint waste. Cost to  be detcrm~ncd.  

Basic Corrosion-September 18-23,1994; March 5-10, 1995; Iune 
6-10, 1995, Houston 

An introductory progralii designed to provide a basic but thor- 
ough survey of the tlicorctical and practical aspects oi corrosion 
and c(1rrosion control. Cost: $625 member; $725 nonniember. 

Cathodic Protection-An Introduction-September 18-23, 1994; 
March 5-10,1975; June 4-9 1995, Honston 

This wcck-long course presents the hasic p r ~ n c ~ p l c s  and appli- 
cations of galvanic and impressed current cathodic protcctron 
systcms. Cost: $625 lnclnhcr; S725 nonmcmhcr 

Cathodic Protection-Theory and Data Interpretation-septem- 
ber 18-23, 1994, Honston 

An ailvanccd course providing an in-depth cxplanat~on of the 
operating characteristics of galvanlc and ~lnprcsscd current ca- 
thodic protcctlon systems. Cost: $625 iiicmher; S725 nonliiem- 
hcr. 

Cathodic Protection Design-September 18-23, 1994, Houston 
This course covers the basic methodology and principles in- 

volvcd in the design of cffectivc cathodlc protection systems. It 
also reviews cathodic protection appl~cations and provides practl- 
cal design examples and sample calculations. Cost: $625 inembcr; 
$725 nonmember. 

Corrosion Control in Oil and Gas Production-September 18-23, 
1994; Tune 4-9, 1995, Houston 

Gives an ovcrvlew of corroslon control in the oil and gas 
~ndustry,  and cstahl~shes an appreciation of the advantages to  an 
integrated approach. Cost: S625 mcmbcr, $725 nonmcmhcr. 

Protective Coatings and Linings-September 18-23, 1994; Iune 
4-9, 1995, Houston 

Offers both theoretical and practical information on the use of 
coatings a ~ i d  l ln~ngs  for cnrroslon control, and discusses the eco- 
nomlc benefits dcr~vcd from proper selection and application. 
Cost: 5625 member; S725 nonmember. 

Designing for Corrosion Control-September 18-23, 1994; June 
4-9, 1995, Houston 

Reviews the prl~iciplcs of corrosion and corrosion control, and 
provides a systematic niethod tor applying corroslon prevcntlon 
to the dcsig~i process. Covers economlc considerations, allowing 
the studciit to  eftectively communicate w ~ t h  both the tcchnolojii- 
cally and financially clricntcd management groups. Cost: $625 
member; S725 nonmemhcr 

Microbiological Influenced Corrosion-September 18-23, 1994; 
March 5-10, 1995: Inne 4-9, 1995, Houston 

This course will provlde the student with a practical undcr- 
standing of what microbiologically influeiiccd is and how it causes 
and influcnces corrosion. Methods of ~dentiflcatlon and dctcct~on 
of MIC, options in treatment of exlstlng MIC in pipeline, offshore 
rigs, manufacturingfacil~t~es, watcr treatment plants, and various 
industrial pmccss systcms will he rev~ewcd. Tcchn~qucs for the 
prcvcnt~on of MIC in v;lrious locations and situation wlll he 
presented. Cost: S625 mcmbcr; $725 nonmember. 

Contact: NACE Intcrnational, Mcmhcrshlp Services Dcpart- 
ment, 1440 South Crcck Dr., Houston, TX 77082; (7131 492-0535, 
Ext. 80. 

EAST TEXAS SECTION OF NACE INTERNATIONAI 

Course Corr. 2410.61 Atmospheric Coatings-August 29-De- 
cember 16, 1994, Kilgore College, Kilgore, TX 

This  course is part of a two-year corroslon technology degree 
and is an  in-dcpth study of atmospheric corrosion control includ- 
Ing theory and laboratory work in coatings, surface preparation, 
and application. 

Val. 66, No. 833, June 1994 



Contact: Office of Admissions, Kilgorc C~~llege,  1 I00 Br~~ad-  
way, Kllgorc, TX 75662; (90.31 983-3900; Fax: (9031 983-8600, 

VIRGINIA - - -- 

Polymer Chemistry: Principles and PracticeAugust  14-19,1994; 
December 4-9,1194, Virginia Tech, Blacksburg, VA 

This 5.112 day session covers polymer synthesis, molecular 
weight determination, characterization of rheologlcal and vis- 
coelastic behavior, polymer structure and morphology, mecliani- 
cal tcsting, elastomers, plast~cs, and hhers, examples from f~clds 
of adhcs~on and composites, measurement of properties of poly- 
mers, which arc then discussed as functions of chcm~cal composl- 
tion, molecular weight, topology, morphology, ctc. Cost: $1850 
ACS member; 52050 nonmember. 

Polymer Synthesis: Fundamentals and Techniques-June 19-24, 
1994, Virginia Tech, Blacksburg 

This session covcrs cholce of solvents and reaction condl- 
tlons, preparation of spccimcns for testing, types of tests, kinetics 
and thermodvnamics of nolv~nerization Inracticall, hands-on Drcna- . , . . 
rations invoking all malor classes of po'iymcrizat'ion. Cost: $1840 
ACS member; $1990 nonmember. 

Contact: American Chemical Soclcty, Department of Con- 
tinuing Education, Meeting Code PCPP94, 1155 Sixteenth St., 
N.W., Washington, DC 20036; Fax: (202) 872-6336. 

Computer Color Matching Seminar-March 2294,1995, 
Reston, VA 

This color matchmg seminar prov~des a rcvicw of basic color 
theory. After review, you will be introduced to thc thcory and 
appbcation of colorant formulation in ~ndustrics such as coatings, 
plastics, tcxt~les, and inks. Gu~dclincs for beginning and mam- 
taining a computcr color recipe predict~on system are also dis- 
cussed. Topics include: color thcory rcvlew, subtractive color 
mixing, spectral color matching, spectral curves of colorants, 
theory of colorant formulation, creating a colorant database. Tu- 
ition: $595 per person for two days of Color Matchlng Theory plus 
an optional thlrd day at an extra $100 for software training on 
Match Maker and Easy Match; includes cont~nental brcakfast and 
lunch. 

Appearance Workshop--October 12-14, 1994; February 22-24, 
1995; April 5-7, 1995; June 7-9, 1995, Reston 

This program is a 2-112 day color theory workshop held near 
our headquarters in northern V~rglnia. The workshop combines 
classroom lecture and hands-on exper~ments, and discussions of 
color thcory; the effects of geometr~c attributes such as gloss and 
haze on prnduct color and appearance; and thorough descriptions 
of colorimetry and spectrophotnmctry. Also, a copy of The Men- 
surernent Appeorance, Second Edition by Richard S. Hunter 
and Richard W. Harold will be provided with each rcglstration for 
your continued study and reference. Topics include: visual color 
order systems, obiect and light interaction, color scalcs/color 
difference scales, aloss, instrument typcs/instrumcnt geometries, 
rnc.isurcmcnr :~ppl~ca t~~rn>,  \ , IFLI~I  ~ISscssmclit color ~nlxlnfi. l 'u-  
Illon. S 7 Y i .  ~nclu[lvs cont~nenr,ll hrcakra3r n~ld lunch c.1~11 ~1.1y 

Contact: Scminar Coordinator, Hunter Associates Laboratnry, 
Inc., 11491 Sunset Hills Rd., Reston, VA 22090; (7031 471-6870; 
Fax: (703) 471 -4237. 

. WASHINGTON -- -- 

PACIFIC NORTHWEST SOCIETY FOR COATINGS TECHNOLOGY, 
PUCET SOUND SECTION 

Basic Coatings for Sales and Marketing Personnel-Ianuary 1995, 
Renton Technical College, Renton, WA 

A baslc coatings coursc des~gned especially to a ~ d  sales and 
marketingpeoplc in understanding paint composition and how ~t 
relates to performance and cost. Matching customers specifica- 
tion and tcsting requ~relllents to specific generic types and propri- 
etary paint and coatings fonnulatlons. Fee: $95 member; S140 
nonmembcr. 

Contact: Bevclry Spears, Priestley Oil & Chcln~cal Co., 4510 B 
St., N.W., Auburn, WA 98001; (206) 859-2979; Fax: (206) 859- 
.?020. 

Lead Abatement Seminar-May 14-1 7, 1995, Seattle, WA 
A complete overview of new regulations and how to comply 

with federal and state laws; testing and inspect~on tcchniques and 
evaluation; pcrsonncl hazards and pn~tcc t~ve  measures; methods 
of abatement and containment; and procedures tcsting, dispos~ng 
of lead-based paint waste. Cost to he determined. 

Session I-Basic Coating Inspection-November 13-19, 1994, 
Seattle 

An lntcns~ve presentat~on of the hasic technology of coating 
application and inspection. This session involves lectures, dcm- 
onstrations, and hands-on training with equipmcnt and instru- 
ments in an actual working shop. Upon successful completion of 
Session I, the participant will have attained industry-accepted 
NACE Basic Coating Inspector Training recognit~on. Cost: $1675 
member; S 1775 nonmember. 

Session ZI-Intermediate Coating Inspection-November 13-18, 
1994, Seattle 

Focuses on shop coating processes for steel, advanced inspec- 
tion tcchniques, and introduces more sophisticated nondestn~c- 
tivc tests and test Instruments. Cost: $850 mc~nbcr; $950 non- 
member. 

Session 111-Advanced Coating Inspection-November 13-17, 
1994, Seattle 

Covers speclalizcd application methods and substrates other 
than steel. Persons who successfully complete Sess~ons I, 11, and 
111 will attaln NACE Intermediate Coating Inspector Train~ng 
recop~t ion .  Cost: $850 membcr; $950 Non member. 

Contact: NACE Intcrnat~onal, Membership Services Depart- 
ment, 1440 South Creek Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

-- WISCONSIN - - 

Coating Chemistry and Technology-September 6-8,1994, Inte- 
grated Paper Services, Inc., Appleton, WI 

T h ~ s  coursc covers all aspects of coating-the paper grades 
used, coating application, raw materials, end uses, and recycled 
fibers in coating papers. Limit 30. Fee: $895. 

Contact: Integrated Paper Services, Inc. 101 W. Edison Ave., 
Appleton, WI 54912-0446; (414) 749-3040. 
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--- CANADA -- 

(Coating Technology-Three Semester Program  individual 
courses running consccutivcly). Course location: George Brown 
College, 200 King St. East, Toronto, Ontario.) 

Semester 1-Coating Raw Materials (COAT 912OkSeptember 
7,1995 

Topics include: 011s and varnishes, alkyd resins, polyesters, 
vlnyls and amino rcslns, epoxy, phenolics and silicone reslns, 
acrylics, urethancs and cellulosics, solvents, waterborne resins 
and emulsions, driers and additives, pigments-physical proper- 
ties, white and extcndcr pigments, organlc colored pigments, 
blacks and ~norganic pigments. Cost $360 CAN. 

Semester 2-Trade Sales and Architectural Coatings (COAT 
9140)-September 8,1994 

Review of trade sales paint resins, coatings calculations, dis- 
persion proccss and cquipment, plgmcnts and tinting systems, 
instrumental color matching, oil hascd formulations, formulating 
latex paints (two lectures), special formulating know-how, manu- 
facturing mcthods, extenor durability, quality control. Cost: $360 
CAN. 

Semester 3-Industrial Coatings (COAT 916OhJannary 5,1995 
Review of industr~al coatings rcsins, corrosion, surface prepa- 

ration and primers, pigments, dispersion and equipment, automo- 
tive coatlngs (OEM), automotive refinish coatings, powder coat- 
lngs, wood finishes, applicat~on methods and equipment, statisti- 
cal process and quahty, environmental and government regula- 
tions. Cost: $360 CAN. 

Courses will also be offcred as "Distance Lcam~ng Program." 

Contact: Walter F~higer, ITE Consultants, 86 Castlchury Cr., 
U n ~ t  17, Willowdalc, Ontario, M2H 1W8, Canada; 141 61 490-9314. 

PACIFIC NORTHWEST SOCIETY FOR COATINGS TECHNOLOGY AND 
BRITISH COLUMBIA PAINT MANUFACTURERS' ASSOCIATION 

Introduction to Paint Technology. mid-lanuary to mid-March 
(eight weeks), Kwantlen College, Jv-wton Campus, Surrey, B.C., 
Canada 

Objective of the course is to provide an introduction to coat- 
ings technology, formulation and coatlngs use. Cost: $165 CAN. 

Contact: Dave Pasin, Gibson Palnt, 12255 King George Hwy., 
Surrey, B.C. V3V 3R9, Canada; (604) 580-1575; Fax: (604) 580- 
1965. 

Session I-Basic Coating Inspection-October 30-November 5, 
1994, Calgary, Alberta, Can. 

An intensivc presentation of the basic technology of coating 
application and inspection. This session involves lectures, dem- 
onstratlons, and hands-on training with equipmcnt and instru- 
ments in an actual working shop. Upon successful complet~on of 
Session I, the participant will havc attamed industry-accepted 
NACE Basic Coating Inspector Training recognitton. Cost: $1675 
member; $1775 nonmcmbcr. 

Session 11-Intermediate Coating Inspection-October 30-No- 
vember 4, 1994, Calgary, Alberta 

Focuses on shop coating processes for stecl, advanced inspec- 
tion techniques, and introduces morc s<]phistlcated nnndcstruc- 
tlvc tests and test instruments. Cost: $850 memhcr; $950 non- 
mcmhcr. 

Contact: NACE International, Mcmbcrsh~p Services Depart- 
ment, 1440 South Crcck Dr., Houston, TX 77082; (713) 492-0535, 
Ext. 80. 

SOCIETY OF MANUFACTURING ENGINEERS (SME] AND THE 
ASSOC~AT~ON FOR FINISHING PROCESSES OF SME (AFPISME) 

Industrial Painting Processes-Tune 7-8, 1994, Toronto, Ont. 

Developing Effective Powder Coating applications-September 
27-28, 1994, Toronto 

Advanced Powder Systems Troobleshooting-Sepfember 29, 
1994, Toronto 

Contact: Maria Cunrado, Event Adm~nistrator, SME, One SME 
Dr., P.O. Box 930, Dearborn, MI 48121; (3131 271-1500; Fax: (313) 
271-2861, 

-- MEXICO -- - 

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

1995 Spring Week Seminar-May 15-17,1995, Cancun, Mexico 
Contact: Federation of Soc~cties for Coatings Technology, 492 

Norristown Rd., Blue Bell, PA 19422; (215) 940-0777; Fax: (2151 
940-0292. 

NEW FOUNDLAND 

NATIONAL ASSOC~ATION OF CORROS~ON ENGINEERS 

Session I-Basic Coating Inspection-July 10-15. 1994, St. fohns, 
New Foundland 

An intcns~ve presentation of thc hasic technology of coating 
application and inspection. This sesslon involves lectures, dcm- 
onstrations, and hands-on trainlng with cqulpment and instru- 
ments in an actual working shop. Upon successful completion of 
Session I, the participant will havc attained industry-accepted 
NACE Basic Coating Inspector Tralning recognltlon. Cost: $1675 
mcmher; $1775 nonmember. 

--. BAHRAIN - 

NATIONAL ASSOCIATION OF CORROSION ENGINEERS 

Session I-Basic Coating Inspection-luly 2-8 1994, Bahrain 
An intensive presentation of the basic technology of coatlng 

application and inspcctlon. This scsslon involves lectores, dem- 
onstratlons, and hands-on training with equlpmcnt and instru- 
mcnts In an actual working shop. Upon successful completion of 
Session I, the partic~pant will havc atta~ncd industry-acccptcd 
NACE Basic Coating Inspector Training rccognit~on. Cost: $1675 
mcmher; $1775 nonmcmbcr. 

Session Il-Intermediate Coating Inspection-luly 9-14, 1994, 
Bahrain 

Focuses on shop coating processes for stecl, advanced inspec- 
tion techniques, and introduces more soph~sticatcd nondcstruc- 
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tivc tests and test instruments . Cost . SX50 member; S950 non- Contact: NACE International. Mc~nhership Serv~ces Depart- 
mcmhcr . 111ent. 1440 South Creek Dr.. Houston. TX 77082; (713) 492.0535, 

Ext . 80 . 
Contact: NACE International. Mcmbcrshlp Services Depart- 

ment. 1440 South Creek Dr., Houston. TX 77082; (71.31 492-05.35, 
Ext . 80 . - -- -- SINGAPORE ---- -- - -  

~p 

NATIONAL ASSOCIATION OF CORROSION ENGINEERS 
..... HONG KONG -- -- .- 

Session I-Basic CoatingJnspection-June 12-1 7,1994, Singapore 
NATIONAL ASSOCIATION OF CORROSION ENGINEERS An intensive orcsentat~on of the h a s ~ c  technolow of coatine 

Session I-Basic Coating Inspection-rune 26-fuly 2. 1994. Hong 
Koug 

An intensive presentation of the hasic technology of coating 
application and inspection . T h ~ s  session involves Icctures. dcm- 
onstrat l~~ns.  and hands-on training w ~ t h  cqu~plncnt  and instru- 
ments in an actual work~ng  shop . Upon successful co~npletion of 
Scss~on I. the part~cipant will havc attaincd industry-accepted 
NACE Basic Coating Inspector Train~ng rccognitlon . Cost: $1675 
member; S177.i nonmcmhcr . 

... 
application and ~nspection . This session involves Iccturcs. dcm- 
onstrations. and hands-on training with equipment and instru- 
ments In an actual working shop . Upon successful completion of 
Sess~on I. the participant will havc attained industry-acccptcd 
NACE Basic Coating Inspector Tralning rccognitir)n . Cost: $1675 
member; S1775 nonmember . 

Session 11-Intermediate Cooting Inspection-rune 19.24. 1994. 
Singapore 

F o c ~ ~ s e s  on shop coating processes for stccl. advanccd inspec- . . 
Session II-lntermediate Coating 3.8. 1994. 

tiun techniques. and ~ntn)duccs more sophisticated nondcstruc- 
tivc tcsts and tcst lnstrutnents Cost: $850 member; 5950 non- 

Hong Kong mcmhcr . 
Focuses on shop coating processes for stccl. advanced inspec- 

tion techniques. and introduces more s o p h i ~ t i c ~ ~ t c d  nondcstruc- Contact . NACE Intcr~iational. Mclnhership Scrv~ces Dcpart- 
tive tcsts and tcst instruments . Cost: $850 ~nelllbcr; $950 non- nlcDt. 1440 South Crcck Dr . Houston. TX 77082; (713) 492.0535. 

memhcr . Ext . 80 
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Government and lndustrq 

NPCA Reports on TRI Expansion and Reg-Neg Rules; 
Seeks Entries for Pollution Prevention Awards Program 

The National Paint and Coatings A\so- 
ciation (NPCAI. Washington. D.C.. ha\ sub- 
mitted comments to the U.S. Environmcntal 
Protection Agency (EPA) in response to a 
propo\ed rule to expand the T o x ~ c  Release 
Inventory (TRI) chemical list under the 
Emergency Planning and Communit) Righr- 
To-Know Act (EPCRA) Section 313. 

In January. EPA proposed the addition 
of 3 13 chemicals antl chemical cutegorics, 
stating that these chemicals antl chemical 
categories meet tlle criterla for listing as 
defined undcr EPCRA Sect~on 313. based 
on  thorough review ofthe ;Icute and chronic 
human health effects. carcinogenic~ty, and/ 
or environmental effects. 

NPCA stated in its colnlnents that the 
proposed rulemaking, which would double 
the reporting list of cIicmicnl\ and chemical 
categorie\. exceeds a clear congressional 
mandate that cliemicals be listed on a rea- 
sonable ba5is and would create a substantiill 
burden on :ill entities required to comply. In 
addition. NPCA detailed a number ofobjec- 
tions to the proposal, ~ncluding: ( I )  EPA's 
proposed listing expansion i.; largely arbi- 
trary. scientifically unfounded, and ignores 
its congressional mandate to analyze actual 
toxicity. dose level. antl the potential fol- 
exposure lor each chemical: (2 )  the arbi- 
trarlness of this proposed listing expansion 
is compounded by the near impossibility of 
receiving a subsequent delisting for an indi- 
vidual chemical. due to the requirement that 
a petitioner disprovc presumptions for all 
the criteria involved. not merely the crite- 
rion for which it was purportedly listed: and 
(3) the proposed rulc v~olates an executive 
order that requires EPA to prioritize based 
on risk and to look seriou\ly at practical 
regulatory alternat~ves. ignores its obliga- 
tions under the Regulatory Flexibility Act. 
and misstates the burden under the Paper- 
work Reduction Act. espec~ally for small 
businesses. 

EPA ISSUES DRAFT RULES 
The efforts of the EPA and the pnrtici- 

pants in the regulatory negotiation (reg-neg) 
for the wood furniture and kitchen cabinet 
manufacturing industries have resulted in 
EPA's issuance of two draft rules. Thc rules 
conlain the consensus which has been 
achieved to date by the reg-neg participants 
for further consideration. 

The EPA has issued a draft model vola- 
tile organic compound (VOC) rule for com- 

mittee review. This will prov~de guidance 
to the statcs as they continue to review and 
refir~e thcrrstate itnplementatioti plans (SIPS 1 
for  the control  of VOCs  in ozone 
nonuttain~ncnt a!-car. Due to thc tight EPA 
deadline fol- issuing this document to the 
states. this document received its initial in- 
dustry review hefore the April 21 Indu\try 
Caucus meeting. EPA eventually hopes to 
issuc the draft model rulc as a control tech- 
nique guideline. hut lias decided to issue the 
guidance as ;I draft ~nodcl  rulc in ordcr to 
get the gist of the agreetilent to state and 
local mgulators as quickly as possible. 

Another rule. a d ~ a f t  National Eminion 
Standard for Hazardous Air Pollutants 
(NESHAP). along with an cxtensive bnck- 
ground document which explains the tecli- 
nical and legal basis lor the NESHAP. wa\ 
issued hy the EPA for revieu, by the various 
c;iucu\e\ last week. The draft NESHAP con- 
ruins emissions control levels and work prac- 
tice strategic\ whlch constllute maximum 
achievable control technology (MACT). It 
also provides u\cful infonnation on the repu- 
latory background of the dr>cuments. the 
applicability of the standard<. and the com- 
pliance. ~nonitoring. and recordkeeping re- 
quirements undcr which those \ources cov- 
ered by the rule will have to operate. The 

~Iocume~ils will illso contain exten\ive in- 
forniation on the various impacts of the regu- 
lation. tncluding cconornic. environmental. 
and cost. 

While the draft NESHAP covers most of 
the i sues  under consideration by the reg- 
neg committee. the committee has not 
reached consensus on some key issues. The 
first of these issue\ relate\ to the compara- 
tive toxicity of various ha~ardous air pollut- 
ants (HAP\)  which are used in wood fur~ii- 
ture ccoting,. The industry caucus has re- 
viewed a proposal which would impose caps 
on thc llse ofcerti~in HAPS of high concern. 
Another unresolved issuc pertains to incor- 
poratlng w;~shcoats. another coating step. 
into n compliant coatlugs approach to 
MACT. In this case. some furniticre m;lnu- 
liictorer\ make washcoat by thinning top- 
coats and/or sealers with solvent. Using a 
solvent which contain\ HAPS lias raised con- 
cel-ns that doing so might cause those 
washcouts to exceed the proposed compli- 
ance level. 

EPA is developing a national regulatory 
program lor wood furniture manufacturing 
under the authority of  the Clean Air Act. 
The agency's use of the reg-neg process is 

(Continued on next page.) 

Nominations for the 1995 Roy W. Tess Award 
Sought by the American Chemical Society 
The Anieric;~n Chc~nical Society's PPG Industries. Inc.; Robert F. Brady 

(ACS) Division of Polymer~c Materials: Jr.-Naval Research Llhoratory: and 
Science and Engineering (PMSEI. Wash- Frank N. Jones-Coatings Research In- 
ington, D.C. is seeking nominations lor stitute. Easter11 Michigan Univer\ity. 
the Roy W. Tess Awartl in Coatings. Nominations will he welco~ncd from 

This award. for 51000. will be prc- all sections of industry. academi;~. and 
sented at the 210th meeting of the ACS. government and should be forwarded to 
August 20-24, 199.5. in Chicago. IL. George R. Pilcher. Akzo Coatings. Inc.. 

This mujor award, which recognizes P.O. Box 489. Columbus. OH 43216- 
outstanding individual achievements and 0489. 
noteworthy contributions to coatings sci- Upon receipt of name\. the Chair- 
ence, technology. and engineering. con- man will provide a documentation form 
firms PMSE'r long-standing and con- requesting infonnation on the nominee 
tinuing support and dedication to excel- releva111 to patents. publications. and 
lence in the coatings field. The Tess overall qoalificiitions. All finalized nomi- 
Award is cha~red by George R. Pilcher. nations Ibr the 1995 Tess Award should 
ofAkroCoatings. Inc. The di,tingtrished be submitted prior toSepten~ber I .  1994. 
members of the Kominating Committee although nominations received after that 
;ire: Gordo~i  P. Bierwagen-North Da- date will be considered for the succeed- 
kotaState University: Donald W. Boyd- ing year's award. 
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March Construction Contracts Advance One Percent 
According to the F.W. Dodge Division 

of McGraw Hill. New York. NY. contract- 
ing for new constl-uction in March cli~nbed 
one percent over February's totals. With the 
value of residential contri~cts holtling steady. 
a sharp rise for nonresitlcntial huilding out- 
weighed 21 retreat for nonbuiltling construc- 
tion (public works and utilities). 

The latest month's data raised the sea- 
sonally adjusted Dodge Index to 110 
(1987=100). up lfom Fcbmary's revised 108 
and equaling the high reached in October. 
Following Octoher's peak, the Index had 
experienced modest slippage in tirlling to 
January's 106, hefore rehountling in the sub- 
sequent two months. 

Nonresidential construction in March 
clilnhetl 1476. showing i~cross-the-bo;rrtl 
strengthening in its commercial. industrial. 
and institutional component\. The annual- 
ized dollar amount of cont~ncting. at $98.3 
billion, was the strongest rate srnce July 
1990 and provided ir good measure of this 
market's improving st;rtus. Commercial 
huilding bounced back from ;I lackluster 
February. led by ;I further gain for thc al- 
ready strong store and shopprng center cnt- 
egory. Offices also contributed with a sharp 

Cerdec's MMO Division 
Undertakes U.S. Sales 

Cerdec Corp.. Drnkenfeld Products' 
Mixed Metal Oxide (MMO) Division. Wash- 
ington. PA, will assume total responsibility 
for the domestic MMO sales from CIBA- 
GEIGY Corp. U.S. The MMO division wns 
formed one year ago when Cerdec was cre- 
ated as a joint venture between CIBA- 
GEIGY Corp., Ardsley. NY. and Degussu 
AG. Frankfurt. Germany. 

The MMO Division will continue to sell 
mixed metal oxides outside the U.S. to the 
plastics. fiber. coatings. and printing inks 
industries through worldwide distributor 
agreements established with CIBA-GEIGY 
group companies. Distrihutor agreements 
have been established in Canada. Mexico. 
Eastern and Western Europe. Central 
America, the Middle East. and Pacific Rim. 
Agreements in Latin and South America are 
pending. 

' Spectra-Tech Relocates 
Spectra-Tech. Inc. has moved 

from Stamford. CT. to a new. larger 
hcility in Shelton. CT. The build~ng 
is over 50.000 square feet and will 
provide the company with expansion 
capabilities for manufacturing and re- 
search and development. The new 
address: Spectra-Tech. Inc., 2 Re- 
search Dr.. P.O. Box 869. Shelton. 

, C T  06484-0869. 

upturn. helped by the inclusion of several 
large projects in March's data. March also 
witnessed further growth for the institutional 
building categorics. particularly school con- 
struction. giving firmer evidence that this 
sector i \  I'lnally moving beyond the slug- 
gish pace of the past two years. 

Residential construction was unchanged 
in March from its February total. The value 
of single I'amily starts slipped hack slightly. 
hut a rebound by multifamily housing from 
i r~i  especiillly weak February made up the 
tlifference. Rcgionally. ctlrlier strength 
shown by the South Atlantic. South Central. 
and the West subsided, while the Northeast 
and Midwest registered gains. 

Nonhuilding construction. following the 
burst ol. activity reported in February, fell 
back 12% in returning to a more sustainahle 
pace. February drew support from the start 
of several large power plant pro.jccts. so a 

more typical month in March resulted in a 
two-thirds decline for utilities. The public 
works categories cased back n manageable 
threc perccnt-still remaining eight percent 
above the average rate posted by this sector 
in 1993. Highway constructron in particular 
this year is benefiting liom the greater fund- 
ing available from the current transporta- 
tion legislation. 

At the end of three months, total con- 
struction contract value on an unadjusted 
hlrsis was up nine percent over the same 
period a year ago. The West led all regions 
with 21 % improvement compared with its 
weak first quarter last year, while the Mid- 
west was second with a gain of 17%. Janu- 
ary-March activity in the South Central ud- 
vanccd 12%. while the South Atlantic rose a 
more subdued threc percent. The Northeast, 
affected by harsh winter weather. was down 
13% from 1Y93's first three months. 

NPCA Reports on EPA Issues and Rules; 
Seeks Entries for Pollution Prevention Awards 
(Continued from prewous page.) 

authorized and set forth under the Federal In a related development. the April 2.5 
Advisory Committee Act and the Negoti- F~~~lrmlRe,qist~!-contained a notice that the 
ated Rulemaking Act of 1990. After these EPA expects to issue a notice of proposed 
consensus rules are completetl through ne- rulemaking regarding the AIM VOC regu- 
gotiations, they will then undergo tri~ditional lation in July 1994. 
regulatory public notice and comment pro- Key issues reportedly under review by 
ccdures. EPA are the development of tables of stan- 

dards for the years 2000 and 2004. as well 
REG-NEG PARTlclpANTs AwAIT as possible use of a fee system. 

NEW EPA DRAFT 
The Keystone Center. which serves irs ENTRIES ACCEPTED FOR 

the convener for the architectural and in- POLLuTlON PREvENTlON AwARDs 

tlustri;~l maintenance (AIM) coatings regu- NPCA is now accepting entries for the 
latory ncgotiirtion (reg-neg). reccntly in- 1994 Pollution Prcvention Awards 
formed NPCA ant1 other reg-neg partici- The program recognizes outstanding 
pants that the EPA is continuing to review achievements by NPCA members in pro- 
various issues raiseti at the last full reg-neg tecting the environment by incorporating 
meeting. hcltl February 3-4. waste minimization andlor toxics reduction 

At this meeting. discussions centered on 
a proposal submitted by the ALARM Cau- 
cus. ;is well as a draft proposal issued by 
EPA in late Janu:~ry. The reg-neg was con- 
vened in fall 1992 to draft a national regula- 
tory program for reducing VOC emissions 
from AIM coatings. 

Keystone said EPA considered the 
progress at the Februery meeting adequate 
to proceed with development of a draft rule. 
Following its review of certain key issues. 
EPA is expected to Issue another "discus- 
sion draft" for review by the full reg-neg 
committee before the agency issues a notice 
of proposed rulemaking in the Federol R<,,q- 
islrr. 

Keystone stated that it has not been de- 
termined whether the reg-neg committee will 
review the draft in a fill1 com~nittee meeting 
or individually. 

strategies into their manufacturing opera- 
tions. While all types of pollution prcven- 
tion or reduction programs are considered 
for the awards program. speci;rl consider- 
ation is given to pollution prevention tech- 
niques that also demonstrate financial sav- 
ings. Techniques should he reproducible for 
the benefit of other paint manufacturers. 

Awards will be presented at NPCA's 
Annual Meeting in New Orleans, LA. Oct. 
10-12. Eligibility is limited to programs that 
have been in operation at least six months 
prior to the datc of submission. In the inter- 
est of fairness, the production volume of 
each company IS taken into cons~deration 
during the judging process. The deadline 
for entries is August 15. 1994. 

For additional information, contact 
NPCA's Soonie McDavid. 1500 Rhode Is- 
land Ave., N.W., Washington, D.C. 2000.5. 
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A Kinetic Study of the Reaction of 
Epoxidized Rubber and Carboxylic Acids 

J. Kyle Copeland and Shelby F. Thames 
University of Southern Mississippi* 

The coatings industry has long been interested in non- 
toxic multifunctional crosslinking agents that do not 
emit volatile organic compounds (VOCs) during curing. 
Ring opening of epoxides is an ideal chemical reaction 
for there are no accompanying VOCs. Therefore, we 
have investigated the feasibility of a novel epoxide 
reagent as a multifunctional crosslinking agent. Specifi- 
cally, epoxidized poly-cis-isoprene has been synthe- 
sized and evaluated as a reactant with a variety of 
carboxylic acids via isothermal differential scanning 
calorimetry. Accordingly, we have measured the reac- 
tion enthalpy at various temperatures and reactant con- 
centrations. The change in heat flow with time is pro- 
portional to the change in the reactant concentration 
with time since ring opening of epoxides with carboxylic 
acids gives chain modification via ester formation. 

We have also determined the reaction order and 
energy of activation. Three acids ranging in pKa from 
1.26 to 4.95 were studied and provided activation ener- 
gies ranging from 42.9 to 115.9 kJlmol. The reaction 
order was determined to be first order in acid. 

INTRODUCTION 

Epoxidized rubber is synthesized via the reaction of natural 
rubber (poly-cis-isoprene) and one o f  several peracids, 
whereby the polyisoprene unsaturation is replaced by an 
epoxide group (Schenie I). The unique properties of epoxi- 
dized natural rubber have been the subject of numerous 
investigations, although its applications in  coatings compo- 
sitions is essentially nil. I t  is known that the properties o f  
epoxidized rubber vary greatly as the epoxide concentration 
increases from 0 to 100 mole percent,' and therefore, we 
studied its effect i n  coatings compositions. 

The epoxidation o f  natural rubber engenders increased 
density, improved solvent resistance, tensile strength, and 
wear resistance. Prior studies have shown that carboxylic 
acids react with epoxidized rubber to form esters (Scheme 
2).2-4 Amines react with epoxidized rubber in  the presence o f  
a catalyst, but at a considerably lower rate than carboxylic 
acids.5 I n  all cases, the reactivity of the epoxide moiety has 
proven to be low. 

This study focuses on the relative reactivity o f  epoxidized 
natural rubber with three carboxylic acids o f  varying acidi- 
ties (stearic acid, pKa = 4.95; meta-chlorobenzoic acid, pKa 
= 3.83; and dichloroacetic acid, pKa = 1.26). A relationship 
between acidity and temperature o f  reactivity was deter- 
mined, thereby establishing conditions for epoxidized rubber 

Scheme 1--Synthesis of epoxidized rubber from the reaction 
of metachloroperbenzoic acid and natural rubber 
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Scheme 2-Reaction of carboxylic acid and epoxidized rubber 

Figure 1-Isothermal DSC scan of epoxidized rubber-stearic 
acid reaction at 190°C 
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Figure 2-DSC scans of epoxidized rubber-stearic acid reac- 
tions with changing acid concentration 
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to be useful as a nontoxic, nonvolatile organic compound 
(VOC) contributing crosslinking agent. To simplify the study. 
only monofunctional carboxylic acids were used as model 
compounds. 
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All carboxylic acids andnteta-chloroperbenzoic acid were 
purchased from Aldrich Chemical Co. and used as supplied. 
Low molecular weight-guayule natural rubber was obtained 
from Firestone and purified by dissolution into methylene 
chloride followed by precipitation into ethanol and drying to 
a constant weight. 
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Preparation of Epoxidized Rubber 

Low molecular weight guayuie rubber was dissolved in 
methylene chloride and a calculated amount of nleta-chlo- 
roperbenzoic acid (in a methylene chloride solution) 
was added dropwise, to yield 50% epoxidation." The reac- 
tion was performed at 0°C for 45 min and was buffered with 
potassium carbonate to scavenge the benzoic acid by-prod- 
uct. The potassium benzoate formed was subsequently re- 
moved by vacuum filtration through diatomaceous silica. 
Proton NMR confirmed 48.7% epoxidation of the available 
vinyl groups? The epoxidized rubber was dried, weighed, 
and redissolved in methylene chloride at a known concentra- 
tion of 0.1 184 g per 2.5 mL. 

Preparation of DSC Samples 

The acids to be evaluated were added to one-dram vials in 
amounts between 6 and 20 mole percent of the epoxide 
groups in 0.1 184 g of epoxidized rubber (the amount of 
rubber in 2.5 mL of the epoxidized rubberlmethylene chlo- 
ride solution). Then, 2.5 mL of the epoxidized rubber solu- 
tion was added. The samples were shaken for 30 min and the 
methylene chloride was evaporated under nitrogen over- 
night. 

DSC Analysis 

A Mettler DSC30 with nitrogen flow was used for all 
calorimetry experiments. Samples of approximately 20 mg 
weight were placed into sample pans and then into the DSC 
at 60°C. The samples were ramped to the desired reaction 
temperature at IOO0C/min heating rate and held isothermally 
for 60 min under nitrogen. All data curves were normalized 
to the same baseline for each acid type in order to compen- 
sate for differences between the sample and reference pan 
weights. 

RESULTS AND DISCUSSION 

Reaction Order 

The heat flow for each sample at a given time is propor- 
tional to the change in concentration with time. In this in- 
stance, heat flow reaches a maximum at approximately two 
minutes into the reaction, and a minimum after 30 to 60 
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min, when the concentration of free carboxylic acids is 
effectively zero (Figure 1). Figure 2 shows how the initial 
rate is affected by the concentration of acids. As expected, 
the initial heat flow increases with increasing amounts of 
acids. Since the maximum heat flow shown on the DSC 
thermogram does not correspond to the initial rate, the plot 
must be extrapolated to time zero to obtain the maximum 
initial heat flow and thus the initial rate.' The point where 
each plot would intersect time zero is the initial heat flow. 

Here, C is the constant relating d[COOH]/dt to dH/dt. There- 
fore, the following can be written: 

This equation can be put into linear form. Hence, a plot of the 
log of dH/dt versus the log of the acid concentration will 
confirm the reaction order with respect to the acid (Figure 3). 

The reaction orders for meta-chlorobenzoic acid and stearic 
acid were determined to be 1.18 and 1.25, respectively. The 
values are within experimental error of a first order depen- 
dence on acid. The reaction order for dichloroacetic acid was 
not determined. 

Energy of Activation 

The energy of activation of each reaction is determined in 
a similar manner as the reaction order. In this case, the 
concentration is kept constant and the isothermal tempera- 
ture is changed for each sample. Therefore, 

Now, as before, this equation is put into linear form to obtain 
the following relationship: 

W 
In- = ln(AC/Eparidel"'[COOH]") - (%)I (6 )  

111 R T 

As the temperature of each of the samples changes, the heat 
flow also changes (Figure 4). Thus, a plot of the natural log 
of the initial heat flow versus 11T gives a line whose slope is 
equal to - E p ,  thus the energy of activation is determined 
(Figure 5). 

Comparison of the Acids 

The pKa values in water for stearic acid, mera-chlo- 
robenzoic acid, and dichloroacetic acid are 4.95, 3.83, and 
1.26, respectively. An acid with a lower pKa value is ex- 
pected to be more reactive and hence exhibit a lower activa- 
tion energy. However, this did not prove to be the case. 

An activation energy of 87.16 kJ/mol was determined for 
stearic acid. Since its pKa is relatively high, this low reactiv- 
ity was expected. 

Figure 3--Plot of the log of the initial heat flow versus the log 
of the readant concentration 
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Figure 4-DSC scans of epoxidized rubber-stearic acid reac- 
tions with changing temperature 

Figure 5--Plot of the natural log of the initial heat flow versus 
temperature-' 
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The activation energy of meta-chlorobenzoic acid, a con- rubber s9stem must be relatively high. Secondly, a carboxy- 
siderably more reactive moiety than stearic acid, followed lic acid with a pKa < 3.5 is required to achieve a sufficient 
the expected trend with an activation energy of 42.90 kJ/mol. curing rate. Finally, the reactive acid must be sterically unen- 

Dichloroacetic acid, on the other hand, was much less cumbered. 
reactive with an activation energy of 115.96 kJ/mol. Based 
on oKa alone. this acid was exoected to have the lowest References 
activation energy, One possible explanation for this obsema. ( I )  Baker. C.S.L., Gelling, I.R., and Newell, R.. "Epoxidized Natural 

Rubber,"Ruhhrr- Chrm. Trchnol.. 58.67 (1985). Iion is that the bulky retard Ibis 
(2) Gan. S.N. and Burfield. D.R., "D.S.C. Studies of the Reaction Be- 

sterically hindered reaction. tween Epoxidized Natural Rubber and Benzoic Acid." Polynro., 60, 
1903 (19x9). 

(3) Colclough, T., "New Methods of Cmsslinking Natural Rubber." Trurn- 
CONCLUSION ucrioris, .?N(I). T I  I (1962). 

(4) Derouet. D.. Brosse, J.C., and Tillekeratne. L.M.K.. "Fixation of 
These data were collected in an effort to determine the Methacrylic Acid onto Epoxidized Liquid Natural Rubber." .I. Nor. 

viability of using epoxidized rubber as a multifunctional Ruhh.  RE.^., 5 (4). 296 (19.90). 
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Film Formation from Conventional and 
Miniemulsion Latex Systems Containing 

Dimethyl Meta-lsopropenyl Benzyl 
Isocyanate (TMIB)-A Functional Monomer1 

Crosslinking Agent 

Yoshimi Inaba,+ Eric S. Daniels, and Mohamed S. El-Aasser 
Lehigh University* 

A series of model styrene (St)in-butyl acrylate (BA) 
copolymer latexes with glass transition temperatures 
below room temperature were prepared by either 
conventional or miniemulsion polymerization tech- 
niques a s  model systems for studies of film forma- 
tion. The functional monomer TMIG (META) (dimethyl 
meta-isopropenyl benzyl isocyanate) was used a s  a 
functional monomer/crosslinking agent. A small 
amount of methacrylic acid (MAA) was introduced in 
some formulations to enhance the crosslinking reac- 
tions. A redox initiation system was used to reduce 
premature crosslinking during the polymerization. A 
combination of an ionic surfactant (sodium lauryl sul- 
fate) and co-surfactant (hexadecane or cetyl alcohol) 
was used a s  the mixed emulsifier for the miniemulsion 
system. 

This paper describes the performance of TMI a s  a 
crosslinking agent and the effects of the combination of 
TMI and MAA on the latex film formation process. 

INTRODUCTION 

Water-based resins and latexes that are capable of being 
cured at low temperatures are becoming increasingly more 
important in meeting stringent environmental regulations for 
coatings, inks, and adhesives applications. The basic objec- 
tive of this work was to study the film formation process and 
-- 

* T , ~ ~ I S , , , ~  polymcn ~ ~ ~ ~ t ~ ~ ~ t ~  .,"d uapt. arcl,emlc;ll E ~ ~ ~ ~ ~ ~ ~ , ~ ~ .  ~ ~ t h ~ ~ h ~ ~ .  PA 1x1115 
'Toppnl Prlnlinp To.  l.ld Sias#to-mach#. K ~ l . h a t r u \ h > l . t ~ g u ~ ~ .  SaLl;lmr 345. Japan. 

final film properties of waterborne latexes containing func- 
tional groups which are capable of undergoing low tempera- 
ture crosslinking reactions. These latexes were formulated 
using miniemulsion and conventional emulsion polymeriza- 
tion techniques which resulted in the formation of polymer 
films at moderate temperatures. 

The preparation of miniemulsions involves the use of a 
mixture of an ionic emulsifier and a long-chain fatty alcohol 
or alkane as a co-surfactant and utilizes an emulsification 

The miniemulsification technique has been used 
to prepare oil/water (o/w) emulsions with droplet sizes be- 
tween 0.05 and 0.5 pm; these miniemulsions are fluid, milky, 
and opaque. In general, aging experiments have shown that 
miniemulsions comprised of an oil phase with a relatively 
high water solubility became unstable at a faster rate.2 There- 
fore. a series of model styrene (St)/n-butyl acrylate (BA) 
copolymer latexes were prepared by either conventional or 
miniemulsion polymerization of the corresponding mono- 
mers as hydrophobic model systems for studies of film for- 
mation. The n-butyl acrylate was used to lower the glass 
transition temperature (T,), of the copolymer, such that con- 
tinuous latex films are formed at room temperature. The 
copolymer was formulated to achieve a calculated T, (using 
the Fox equation6) of approximately 0°C; for this purpose 
the compounding ratio of St and BA used throughout this 
study as a standard recipe was maintained at a 1:l  weight 
ratio. 

A combination of an ionic surfactant, sodium lauryl sul- 
fate (SLS) and co-surfactant, hexadecane (HD) or cetyl alco- 
hol (CA) was used as the mixed emulsifier for the mini- 
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Figure I--Chemical structure of TMI 

emulsion system. Generally, the most stable miniemulsions 
prepared from styrene monomer have been found to be formed 
at ionic surfactantlfatty alcohol (e.g., CA) molar ratios be- 
tween 1:l and 1:3, with a minimum chain length of C,?  for 
the fatty alcohol.' In the case where a long chain alkane (e.g., 
HD) was used as the co-surfactant, Rodriguez et aL4 sug- 
gested that the surfactantlalkane molar ratio needs to be at 
least 1:4 to form the most stable miniemulsions. Based on 
previous studies on miniemulsions aforementioned, a 1:3 
molar ratio of SLS/CA or a 1:4 molar ratio of SLS/HD was 
employed in this study in a standard recipe. The functional 
monomer TMIm (META) (dimethyl meta-isopropenyl ben- 
zyl isocyanate; CYTEC Industries/American Cyanamid Co.) 
(Figure I) was used as a crosslinking agent. TMI is a bifunc- 
tional monomer containing a reactive double bond and a 
tertiary aliphatic isocyanate group. Its structure can be uti- 
lized to carry out free radical copolymerization with unsatur- 
ated monomers. The isocyanate group in the TMI molecule 
can be reacted with a variety of functional groups, such as 
the carboxyl group present in methacrylic acid (MAA). There- 
fore, a small amount of MAA was introduced in some for- 
mulations to enhance the crosslinking reactions. A redox 
initiation system was employed to polymerize the comono- 

Table 1-Recipe Used t o  Prepare Miniemulsion Latexes with 
Varing Crosslinking Agent Concentrations 

Ingredients Amount (g) 

Styrene (St) .............................................................................. 12.00 
n-Butyl acrylate (n-BA) ........................................................... 12.00 
Methacrylic acid (MAA) ................. .. ........................ 0.041-1.65 
Dimethyl meta-isopropenyl henzyl isocyanate (TMI) .... 0.082-4.95 

Sodium lauryl sulfate (SLS) .................................................... 0,765 

Hexadecane (HD) ....................... 2.403 (SLS/HD molar ratio = 1:4) 

Ammonium persulfate ........................................................ 0.085 
Potassium metabisulfite ..................................................... 0.085 
Ammonium iron (11) sulfate hexahydrate ............................ ....0,009 

DDI water ............................................................................... 58.28 

Note Polyrner8,atlon leinpeialure =4ODC 

mer miniemulsions at a low temperature in order to reduce 
premature crosslinking during polymerization. Ammonium 
persulfate, potassium metabisulfite, and ammonium iron (11) 
sulfate hexahydrate were used as oxidant, reductant, and 
activator, respectively. 

The experimental work presented in this paper is intended 
to describe the influence of the following parameters on the 
latex particle size and degree of crosslinking of the dried 
latex films: the crosslinking agent concentration in mini- 
emulsion latexes, the initiator concentration, the St/BA ratio, 
the emulsifier concentration, the type of co-surfactant, TMI/ 
MAA ratio, and the polymerization method. The film prop- 
erties were evaluated as a function of drying conditions of 
the latex systems. 

EXPERIMENTAL 

Materials 

The sodium lauryl sulfate (SLS) (Ultrapure, Uni'ed States 
Biochemical Corp.), hexadecane (HD) (Aldrich Chemical 
Co., Inc.), and cetyl alcohol (CA) (Aldrich), were used as 
received. Styrene (Aldrich), n-butyl acrylate (Aldrich), and 
methacry lic acid (Aldrich) monomers were purified by pass- 
ing them through an inhibitor removal column before use 
(Aldrich-used to remove tert-butylcatechol from styrene 
or hydroquinone monomethyl ether from n-butyl acrylate 
and methacrylic acid to a residual level < 1 ppm at 4 bed 
volumesh). Dimethyl meta-isopropenyl benzyl isocyanate 
(TMI) monomer was employed without additional treat- 
ment. A redox initiator system, comprised of ammonium 
persulfate (J.T. Baker  Chemical  Co.), potassium 
metabisulfite (Mallinckrodt Chemical Works Co.), and am- 
monium iron (11) sulfate hexahydrate (Aldrich) (typically 
used in a 1 : 1 :0: 1 weight ratio), were also used as received. 
Distilled-deionized (DDI) water was used in all experi- 
ments. 

Miniemulsification 

Miniemulsions were prepared according to procedures 
reported previously.'-' The cetyl alcohol and sodium lauryl 
sulfate were mixed together in DDI water with agitation at 
65°C for two hours. The organic phase (monomer) was then 
added to the aqueous solution of the mixed emulsifier at 
room temperature. The crude emulsion was subjected to 
ultrasonification for 60 sec using a Sonifier Disruptor W-350 
(Branson Sonic Power Co.), operated at 50% duty cycle at a 
power setting of seven at room temperature. When HD was 
used as the co-surfactant, it was first dissolved in the organic 
phase (monomer). This mixture was then added to the aque- 
ous emulsifier sodium lauryl sulfate (SLS) solution at room 
temperature, and the solution was ultrasonified under the 
same conditions as described. 

Polymerization 

All polymerizations were carried out in two-ounce glass 
bottles. Initiator solution was the last ingredient added to the 
polymerization bottle, which was then purged with nitrogen. 
The bottles were then rotated end-over-end at 40 rpm in a 
thermostated bottle polymerizer unit at 40°C for 24 hr. 
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Table 2-Determination of Crosslinking Density for the Miniemulsion Latex Films by Equilibrium Swelling 

Sample Amount (wt%) M, (glmol) Crosslink Density (mole xlinWcm3) 
-- - - - - - - - 
3.0 17200 0.53E - 4 

15.0 1073 8.548 - 4 
10.0 34010 0.27 E - 4 
20.0 12970 0.71E-4 

- -  - 
Note Dplnp cond~r8on- of fi l lrr .  7 s  C for two hour,: rwrll8ng \olvcsl: tolirne. TMliMAA = 2 I (hy ~ ~ i ~ h t i  

Evaluation Methods 

"Shelf-life stability" tests reflecting the growing droplet 
sizes of these oil-in-water emulsions were carried out at 
room temperature for various time periods. Each emulsion 
was found to separate into two or three phases: an emulsion 
(top or middle) and/or a monomer phase (top) and an aque- 
ous phase (bottom). The shelf-life stability of the emulsions 
was evaluated by measuring the percentage of the emulsion 
phase remaining after a specified time period. The stability 
studies were necessary to determine the concentration of 
surfactant which imparted stability to the emulsions for a 
period of time at least as long as the time required to run the 
experiments. The final conversions of the synthesized la- 
texes were determined gravimetrically, while the particle 
sizes were obtained by photon correlation spectroscopy 
(Nicomp Submicron Particle Sizer, Model 370, Pacific Sci- 
entific Co.). 

The degree of crosslinking was evaluated from swelling 
experiments using air-dried latex films, which were cast in 
petri dishes under different drying conditions. Film samples 
which were approximately 10 mm in length and 0.2 to 0.3 
mm in thickness were cut and immersed in acetone [a good 
solvent for poly (n-butyl acrylate)] or toluene (a good sol- 
vent for polystyrene) for 24 hr at room temperature. The 
swelling ratio was then calculated as the ratio of the weight 
(or length) of the swollen film (W,) to that of the initial 
unswollen (W,) film. The sample length was measured using 
a caliper. Equations (1-5)h-8 employing the theory of Flory 
and Rehner were used to calculate the molecular weight 
between crosslinks and the crosslinking density as given in 
the following. 

Crosslink Den~sty = p, / M, < moles crosslinks/cm' > (2) 

where x is the Flory-Huggins polymer-solvent interaction 
parameter; p ,  is the lattice constant of entropic origin; V ,  is 
the molar volume of the solvent (equal to the solvent mo- 
lecular weight divided by the solvent density; <cm'/mole>); 

S,, 6, is the solubility parameter of solvent and polymer, 
respectively <(cal/~rn') '~>; V, is the volume of the swollen 
polymer <cm2>; c is the volume fraction of polymer in the 
swollen gel; M, is the number-average molecular weight of 
the polymer between crosslinks <g crosslinks/mole>; and p,, 
p, is the density of polymer and solvent, respectively <g/ 
c d > .  

The isocyanate (NCO) groups resulting from the incorpo- 
ration of the TMI in the copolymer latex films were identi- 
fied using FTIR (ATI-Mattson Co.) spectroscopy. A known 
amount of potassium thiocyanate (KSCN; 1.0 wt% solution 
in DDI water) was used as an internal standard. Latex samples 
containing KSCN were cast in petri dishes at room tempera- 
ture curing conditions; the FTIR spectra was then measured 
using film samples prepared at thicknesses of approximately 
0.2 to 0.3 mm which were cut and placed on a Zn-Se R I R  
cell. The relative amount of residual NCO groups in the 
cured films was evaluated by the absorbance of the NCO 
(peak at 2255 cm-')/KSCN (peak at 2060 cm-I) ratio. 

The surface roughness of the cured miniemulsion latex 
films was analyzed using an Atomic Force Microscope (AFM) 
(Park Scientific Instruments Co., Auto Probe CP); a 
noncontact mode was employed as the measurement method 
in this instrument. 

RESULTS AND DISCUSSION 

Effect of the Crosslinking Agent 
Concentration 

Latexes were synthesized using the polymerization recipe 
given in Tahle I ; final monomer conversions (90% or greater) 
as a function of TMI content are shown in Figure 2. Figure 3 
shows the relationship between the crosslinking agent con- 
centration and the particle size (volume average diameter; 
D,). When only TMI was incorporated into the St/BA co- 
polymer as a crosslinking agent, the particle size was not 
greatly affected by the presence of TMI. On the other hand, 
when TMI and MAA were used together, the particle size 
decreased slightly with increasing crosslinking agent con- 
centration below five weight percent TMI and MAA. Above 
five weight percent concentration of the TMI and MAA, the 
particle size exhibits a reverse tendency in that the particle 
size became larger. This result can be explained by particle 
coagulation due to particle-particle interfacial crosslinking 
in the presence of excess amounts of the crosslinking agent. 

Changes in the swelling ratio (L,/L,, as determined from 
changes in film length after swelling in a given solvent; 
indicative of the degree of crosslinking) as a function of the 
crosslinking agent concentration (either TMI only or TMI 
and MAA) used in the miniemulsion polymerization recipe 
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Crosslink Agent 

0 70 U TMI only 
0 * TMIIMAA = 211 

50 I I I I 
0 1 0  20  

Crosslink Agent Concentration (wt %) 

Figure 2-Final conversion of the synthesized miniemulsion 
copolymer latexes a s  a function of the crosslinking agent con- 
centration. The crosslinking agents are TMI only or a combina- 

tion of TMI and MAA (TMIIMAA = 2:l weight ratio) 

are shown in Figitre 4. The TMI/MAA weight ratio was 
fixed at 2:l for all experiments when MAA was used. A 
solubility parameter (6,) value for the copolymer had to be 
estimated before the crosslinking density for the cured films 
could be determined. Therefore, a series of solvents with 
increasing solubility parameters was used to determine 6, of 
the copolymer film empirically. Solvents used to swell the 
crosslinked films included: n-hexane (6 = 7.3), n-butyl ac- 
etate (6 = 8.5). toluene (6 = 8.9). methyl ethyl ketone (6 = 
9 . 3 ,  acetone (6  = 10.0), t-butyl alcohol (6 = 10.5), n-butanol 
(6 = 1 1.4), and ethanol (6 = 12.8). The films were swollen in 
solvent for 24 hr and each film was quickly blotted dry and 
weighed. The swelling ratio (WJW,) was determined for 
each solvent and plotted against the solubility parameter 

H TMl Only Gelation During the 
TMIIMAA = a 1  Polymerization 

240 

220 

+ .- 120 
r 

40 

20 - 

0 - 
0 5 10 15 20 25 

Crosslinking Agent Concentration (Wt.%) 

Figure 3--Particle size of the miniemulsion latexes a s  a function 
of the crosslinking agent concentration. The crosslinking agents 
are TMI only or a combination of TMI and MAA (TMIIMAA = 2:l 

weight ratio) 

(Figure 5). The maximum in this plot corresponds to the 
point where the solubility parameter of the copolymer is the 
same as that of the solvent. The copolymer solubility param- 
eter was used to determine a value of x in equation (5), 
assuming a p value of 0.35." In this case, the x parameter for 
the copolymers which contain TMI and MAA or TMI only 
was calculated to be 0.357 and 0.352, respectively. The 
molecular weight between crosslinks, as well as the crosslink 
density of each of these latex films, was calculated by apply- 
ing equations ( I )  through (5). The calculated crosslink den- 
sity results are shown in Table 2. 

It can be seen from Fijiurv 4 and Table 2 that the degree of 
crosslinking, as determined from the latex film swelling 
measurements, was found to increase with increasing crosslink 
agent concentrations, even when TMI only was used as the 
crosslinking agent (i.e., in the absence of any carboxyl groups 
from MAA). TMI has an isocyanate (NCO) functional group 
in its molecular structure. and these groups can react with 
one another during the film formation process at room tem- 
perature. A cured latex film prepared with TMI only needs at 
least 5 to 10 wt% TMI crosslinking agent concentration. 
based on the total monomer phase to achieve a sufficient 
degree of crosslinking using this polymerization recipe. Co- 
polymer latexes prepared without TMI were completely dis- 
solved in the solvent (either acetone or toluene). On the other 
hand, the existence of a small amount of MAA is quite 
effective in enhancing the crosslinking reaction. The 
miniemulsion latexes which contain MAA produced films 
with a significant degree of crosslinking with only 3 wt% of 
TMI + MAA (TMINAA = 2:1), based on the monomer 
phase. However, gelation was observed when incorporating 
20 wt% of TMI + MAA (based on the monomer phase) 
during the polymerization process. Drying the films at higher 
temperatures and/or longer drying times also gave higher 
levels of crosslinking (i.e., lower values of LA,,); however, 
the entire trend of the relationship between crosslinking 
agent concentration and the degree of crosslinking was not 
changed. 

Effect of Initiator Concentration 

Miniemulsion latexes were prepared using the SLSIHD 
mixed emulsifier system. A 3.0 wt% mixture of TMI and 
MAA (TMI/MAA = 2: I) was used as the crosslinking agent; 
only the redox initiator concentration was changed. The 
concentration of ammonium persulfate and potassium 
metabisulfite were changed over a range of 0.005 to 0.2 
wt%; the ammonium iron (11) sulfate hexahydrate level was 
varied from 0.0005 to 0.02 wt%, based on the total weight in 
the basic recipe given in Table I. The final conversions of 
the synthesized latexes increased with increasing initiator 
concentration from 85% conversion for the lowest initiator 
concentration (0.005 wt%) to 95.96% conversion for initia- 
tor concentrations above 0.02 wt%. 

The swelling ratios (L,/L,) of the dried miniemulsion 
latex films are shown in Figure 6 as a function of the initiator 
concentration. The results show that the degree of crosslink- 
ing in the dried films decreased (i.e., the swelling ratio 
increased) with an increase in the amount of initiator used. A 
reduction in the polymer molecular weight and the possibil- 
ity that some of the NCO groups of the crosslinking agent 
(TMI) were consumed by initiator decomposition products 
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A) Solvent: Toluene 

Dlssalution 
3 0 t 

TMIIMAA = 211 

Drying Cond~tions - Rtlday  
.... *... 75C:Zhrr. - R t l d a y  
.... 0.'. 75C:2hir 

*.-. RT.1 Odays 

1 RT = Room Temo 

B) Solvent: Acetone 
I 

1.0- 0 , . I 
0 10 20 3 0 0 1 0  2 0 3 0  

Crosslink Agent Concentration (Wt. %) Crosslink Agent Concentration (Wt. %) 

Figure 4-Relationship between the swelling ratio (as determined by dimensional changes of the swollen sample i n  toluene and 
acetone) of dried latex films and the crosslinking agent concentration. The crosslinking agents are TMI only and TMI and MAA (TMII 

MAA : 2:l weight ratio); L, is the swollen sample length and Lo is the initial sample length 

(e.g., OH) may reduce the degree of crosslinking. The solu- 
bility parameter value of these films are very close to the 
value for toluene, so that the films swollen with toluene 
exhibited lower degrees of crosslinking than that of the 
acetone. 

Effect of BAISt Ratio 

In these experiments, only the BA/St weight ratio was 
changed, while the crosslinking agent concentration (a 3.0 
wt% mixture of TMI and MAA, at a weight ratio of TMI/ 
MAA = 2: I) and all other reactant concentrations were kept 
constant using the recipe shown in Table 1. The swelling 
ratios of the dried miniemulsion latex films are shown in 
Figure 7 as a function of the BA/St weight ratio. Films could 
be prepared from the St/TMI/MAA copolymer latex without 
BA (i.e., BA/St = 0 )  even though their T, was high (approxi- 
mately 100°C). These films were white in appearance and 
their film forming ability was attributed to "spot-welds" 
between adjacent latex particles during the film formation 

process. These films were evidently crosslinked in spite of 
the reduced capability for particle-particle interdiffusion to 
take place in this system, to the extent that a redispersion of 
the copolymer latex particles was not observed in solvent 
(either acetone or toluene). This result suggests that particle- 
particle interfacial crosslinking occurred from the reactions 
between crosslinking agents located at or near the particle 
surfaces during the process of film formation in air. 
Crosslinking inside the latex particles might also occur dur- 
ing the polymerization process. 

From Fi'qur-e 7a, the degree of crosslinking, as inferred 
from the swelling ratio of the latex films swollen with ac- 
etone, decreased slightly with increases in the BA content at 
room temperature curing conditions as indicated by a slight 
increase in L,/L,,: however, the films swollen with toluene 
show an opposite trend. This represents the difference in 
solubility of polystyrene and poly(n-butyl acrylate) in each 
solvent. The solubility of the polystyrene homopolymer is 
higher than the poly(n-butyl acrylate) homopolymer in tolu- 
ene. In the case of the St/TMI/MAA copolymer latex film, 

A) TMl + MAA [TMIIMAA = 2/11 B) TMI only 
12 12 - 

0 
10 - TMI + MAA Concentration TMI Concentration e 

2 8: -..-- &--- 20 W1, 

0 .- - 6 -  
a 

m 4 -  
c .- 

fn 

0  . , . , . , . , . , . I  . I .  0  . , . I . ,  . , . , . , . , . 
6 7 8 9 1 0  1 1  12  13 14  6 7 8 9 10  11 12  13 14 

So lub i l i t y  Parameter So lub i l i t y  Parameter 

Figure %Calibration plots used to determine the solubility parameters of the StIBAlTMI and the StIBAlTMIlMAA miniemulsion latex 
copolymer films. The latex films were dried at 75°C for two hours prior to swelling in solvent; W, is the swollen sample weight and W, 

is the initial sample weight 
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Acetone 

Toluene 

Initiator Concentration (Wt. %) 

Figure -welling ratio (L,/L.) of the dried miniemulsion latex 
films as a function of the initiator concentration used in the 
polymerization recipe (as determined from a change in sample 

length); L, is the swollen sample length, and Lo is the initial 
sample length; acetone or toluene was used as the swelling 

solvent 

the degree of swelling in toluene is higher than in acetone, so 
that the aforementioned trend was observed. The degree of 
crosslinking of the latex films was affected by the type of 
solvent and curing conditions, where the influence of these 
parameters was seen to decrease with an increase in the BA 
content in this system. This can be explained by the relative 
mobility of the respective polymer chains, i.e., crozslinking 
reactions resulting from the interdiffusion of polymer mol- 
ecules with a relatively high content of n-butyl acrylate 
would be faster than the copolymer with a higher styrene 
content where the polymer chain mobility would be less. 

In the case where the films were dried at elevated tem- 
peratures (75°C) as shown in Figure 7b, the crosslinking 
results for the latex films swollen with acetone were similar 
to the room temperature results shown in FI'g~tre 7a. On the 
other hand, in the case where toluene was used as the swell- 

ing solvent, the degree of crosslinking of the StRMIIMAA 
copolymer latex film was influenced by the drying condi- 
tions (i.e., 75°C vs room temperature) to a greater extent than 
the BARMINAA copolymer latex film. This result is also 
explained by differences in the extent of polymer interdiffu- 
sion. The rate of particle-particle interfacial crosslinking and 
polymer chain interdiffusion in the S t R M I N A A  copolymer 
latex film during the film formation process was accelerated 
at higher temperatures, so that the swelling ratio was changed 
~ignificantly. On the other hand. the film formation process 
for the B A R M I N A A  copolymer latex was facilitated by its 
low T, at lower temperatures. 

Influence of Emulsifier Concentration and 
Differences between Mixed Emulsifier Systems 

The recipes used to prepare either conventional or 
miniemulsion latexes are shown in Table 3. The emulsifier 
concentrations and the type of mixed emulsifier systems (for 
the conventional system: SLS alone: for the miniemulsion 
systems: SLSIHD or SLSJCA) were varied in these experi- 
ments. The MAARMI weight ratio was fixed throughout the 
experiments at a value of 1:2: the total amount of TMI and 
MAA was maintained at 3 wt%. 

The shelf-life stability (reflecting changes in droplet sizes) 
results for the monomer-in-water emulsions (either conven- 
tional or miniemulsions) are shown in F i g ~ ~ r e  8 as a function 
of the emulsifier (SLS) concentration. These monomer-in- 
water emulsions were prepared according to the procedure 
described previously. When SLS was used as the sole surfac- 
tant (i.e., the conventional emulsion), the same emulsifica- 
tion procedure was applied, with the only difference being 
the elimination of the co-surfactant (either HD or CA). The 
"stability" of the emulsions (prior to initiating their polymer- 
izations) were evaluated by prolonged shelf storage studies 
at room temperature. Each stored emulsion was found to 
separate into two or three phases: an emulsion phase (top or 
middle) andlor a monomer phase (top) and an aqueous phase 

A) Room Temp.; 24 hrs. 

1 Acetone 
-... -... Toluene 

BAISt Wt. Ratio 

1 Acetone I 
2.5 -/ ----El--- Toluene 1 

BAlSt Wt. Ratio 

- -  

Figure 74well ing ratio (LJL,) of the dried miniemulsion latex films as a function of the BAiSt weight ratio used in the polymerization 
recipe (as determined by a change in sample length); L, is the swollen sample length and Lo is the initial sample weight; acetone or 

toluene was used as the swelling solvent 
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(bottom). The shelf-life stability of the emulsions was evalu- 
ated by measuring the percentage of the emulsion phase 
remaining at various unperturbed storage times. A maximum 
in the percentage of emulsion phase occurs at approximately 
0.5 w t 8  SLS concentration (shown in Figure 8a for the 
conventional emulsion only, with nomixed emulsifier), which 
coincides with the critical micelle concentration (CMC) of 
SLS. The stability was slightly decreased with increasing 
emulsifier concentration above the CMC; this was attributed 
to droplet growth by coalescence due to the increased ionic 
strength. Figures 8b and c show the stability results for the 
miniemulsions prepared with SLSMD and SLSICA mixed 
emulsifier systems, respectively. These miniemulsions are 
stable for a longer period of time in comparison to the 
conventional control emulsions prepared using SLS only at 
the same overall surfactant concentration (Figure 8a). The 
role of the co-surfactant is to prevent emulsion droplet desta- 
bilization by monomer (oil phase) diffusion."' The most 
stable emulsion was obtained using the SLS/HD mixed emul- 
sifier system. 

All latexes prepared by free-radical polymerization at 
40°C of conventional emulsions or miniemulsions achieved 
high conversions (i.e., 90% or higher) regardless of the 
surfactant concentration used or the nature of the co-surfac- 
tant. Latexes prepared using the miniemulsification tech- 
nique had a larger particle size than the control conventional 
latexes when the SLS concentration was less than 5 wt%, as 
shown in Figlrre 9. Since particle nucleation in mini-emul- 
sion polymerization is considered to take place by radical 
capture in monomer droplets, the final latex particle size is 
some reflection of the initial monomer droplet size. For SLS 
concentrations of 5 w t 8  and above, all latexes give the same 
particle size. This indicates that the miniemulsion droplet 
size is comparable to the monomer-swollen micelle size in 
conventional latexes, or perhaps a mixed nucleation mecha- 
nism comprised of micellar and droplet nucleation is domi- 
nant at the high SLS concentrations. 

Fi,qrrv 10 shows the relationship between the swelling 
ratio of the dried latex films (LJL,) (as determined from 
changes in film length after swelling in a given solvent) and 
the emulsifier (SLS) concentration. The films prepared from 
the conventional latexes and the SLSIHD miniemulsion la- 
texes were cured at room temperature. These results show 
that there was only a slight influence of the emulsifier con- 
centration on crosslinking. On the other hand, the degree of 
crosslinking of the SLS/CA miniemulsion latex films were 
remarkably low (i.e., higher L,/L,,), compared with other 
latexes prepared with SLS alone and the SLS/HD mixed 
emulsifier system. It is very likely that the isocyanate func- 
tional groups of TMI were consumed by their reaction with 
the hydroxyl functional groups of the CA during the poly- 
merization process. Reaction between the NCO group of 
TMI and carboxyl group would not be significant if other 
active hydrogen functional groups are present.'' In this case, 
the hydroxyl groups of the CA reacted with the isocyanate 
groups at a much faster rate than the carboxyl groups of the 
MAA. This reaction within the latex particles may reduce 
both the internal (i.e., homogeneous) crosslinking within the 
latex particles and interparticle crosslinking during the film 
formation process, and thus accounted for the observed dis- 
solution of the dried films in toluene. 

A) SLS only 

1 day 

4 days 

lodays 

30days 

SLS Concentration (wt. $&I 

80 

--O-- 1 dav 

SLS Concentration (wt. %) 

SLS Concentration (wl. %) 

1 day 

4 days 

lodays 

Figure &The percent of emulsion phase (representing the 
room temperature shelf-life stability of the emulsions) versus 
the emulsifier (total SLS) concentration: (a) SLS only; (b) SLSI 

HD = 1 :4 (molar ratio); and (c) SLSICA = 1 :3 (molar ratio) 
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U - 
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Figure 9--Relationship between the particle size of the synthe- 
sized latexes and the emulsifier (SLS) concentration 
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Figure 10-Relationship between the swelling ratio (as deter- 
mined by dimensional changes in the swollen sample in tolu- 
ene) of dried latex films and the emulsifier (SLS) concentration. 
The drying conditions were: (a) room temp., one day; (b) room 
temp., seven days; and (c) 75"C, 2 hr. L, is the swollen sample 

length and Lo is the initial sample length 

From Figitre IOa, the degree of crosslinking of the latex 
films formulated using SLS only, and SLSIHD mixed emul- 
sifier decreased slightly with increasing SLS concentration 
when the films were dried at room temperature for one day. 
When these latexes were cured for longer times (Figure lob) 
or at higher temperatures (Figure IOc), the SLS concentra- 
tion dependence on the degree of crosslinking was reduced. 
The swelling ratio became almost independent of the SLS 
concentration; especially where the films were dried at 75°C 
for two hours. In the early stage of latex film formation, the 
presence of the emulsifier ( S L S )  may disturb the particle- 
particle contacts and reduce the polymer chain interdiffusion 
between adjacent latex particles due to the location of emul- 
sifier at the interfacial region between the latex particles. On 
the other hand, in the case of the latexes which were cured at 
higher temperatures or for longer times, polymer chain inter- 
diffusion is increased, which reduces the influence of the 
emulsifier. As a result, the latex films achieved an almost 
constant degree of crosslinking without any significant influ- 
ence of emulsifier concentration. 

Differences Between Latex Films Dried from 
StlBArrMllMAA Copolymer Latex and a Blend of 
StlBAlTMl with StIBAIMAA Copolymer Latexes 

with Varying TMIIMAA Ratios 

Miniemulsion latexes were prepared by varying the MAA/ 
TMI weight ratio using HD as a co-emulsifier; conventional 
latexes were also synthesized according to the recipe shown 
in Tuhle 4. 

The final conversions of all of these synthesized latexes 
were greater than 90% and were not influenced by a change 
in the MAAlTMI weight ratio. It has been found that for the 
same surfactant ( S L S )  concentration (above the CMC) ,  that 
the overall rate of polymerization of the conventional poly- 
merization is usually faster than that of a miniemulsion 
system which was formulated using HD as a co-emulsifier." 
This is mostly due to differences in particle size; the larger 
particle sizes present in the miniemulsion system lead to 
lower particle numbers, and thus lower polymerization rates. 

Figttre I I indicates that the particle size does depend on 
the M A A r M I  weight ratio. The main reason for these re- 
sults is the presence of carboxyl groups from MAA on the 
surface of the latex particles which enhance colloidal stabil- 
ity during the particle nucleation stage and throughout the 
course of polymerization and thus results in smaller latex 
particle sizes. The higher water solubility of MAA may also 
influence the particle nucleation step by changing the critical 
chain length of the oligoradicals before precipitation to form 
nuclei or entry into micelles or monomer droplets. The 
miniemulsion latexes had larger particle sizes than the con- 
ventional latexes. The reason for this trend is the difference 
in the panicle nucleation mechanisms between miniemulsion 
and conventional polymerization. i.e., particle nucleation 
occurs mostly by radical or oligoradical entry into monomer- 
swollen micelles in conventional emulsion polymerization. 
whereas polymerization in the monomer droplets occurs by 
radical or oligoradical capture in the case of miniemulsion 
polymerization. 

Figure 12a shows the relationship between the crosslink- 
ing density of the cured miniemulsion copolymer latex films 
and the MAAlTMI weight ratio used in the polymerization 
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CONVENTIONAL AND MINIEMULSION LATEX SYSTEMS 

* Miniemulsion 

----t Conventional 

Table 3--Recipe Used to Prepare Conventional and 
Miniemulsion Latexes 

Ingredients Amount (g) 
- - - - - - - 
Styrene (St) ...................... .. ................................................ 12.00 
n-Butyl acrylate (n-BA) ........................................................... 12.00 
Methacrylic acid (MAA) ....................................................... 0.25 
Dimethyl meta-isopropenyl benzyl isocyanate (TMI) ............... 0.50 

Sodium laurvl sulfate (SLS) ........................................... 0.012-2.75 

Hexadecane (HD) .............. 0.039-R.h4 (SLS/HD molar ratio = 1:4) 
Cetyl ;~lcohol (CA) ............. 0.031-6.')4 (SLSICA molar ratio = 1:3) 

0 0 ;:::;;;:;;;;: 
0.0 0 .2  0.4 0.6 0.8 1.0 

MAAITMI Weight Ratio 
DDI water ................................................................................ 58.28 

Figure 11-Particle size of the conventional and miniemulsion 
latexes as a function of the MAAKMI weight ratio in the polymer- Noli: RII! manragton tcmporrturs = 4)'~. 

ization recipe 

recipe. The total TMI and MAA concentration was kept 
constant at 3.0 wt% 'obased on the total monomer phase 
throughout all of these experiments. These results indicate 
that the presence of a small amount of MAA is quite effec- 
tive in enhancing the crosslinking reactions, where even the 
addition of 5 wt% MAA (based on the total TMI + MAA 
weight, i.e., MAAlTMI = 0.05) resulted in the formation of a 
crosslinked film under room temperature curing conditions. 
An optimum crosslinking level was observed for MAA/TMI 
levels of 0.2 to 0.4 (i.e., 20 to 40 wt% of MAA). A mini- 
emulsion latex which contained TMl only (3 wt% based on 

total monomer) as the crosslinking agent (in the absence of 
MAA) also gave crosslinked films under more severe curing 
conditions (at least 75°C for one day). 

Figure 12a also compares the crosslinking density of an 
St/BA/TMI/MAA miniemulsion copolymer latex film with 
films prepared from a blend of St/BA/TMI and St/BA/MAA 
miniemulsion latexes. This comparative study was carried 
out for films with the same ratio of MAAlTMI. The weight 
ratio in the blend of the miniemulsion latex containing TMI 
only to the latex containing MAA only was adjusted in order 
to achieve the desired MAA/TMI ratio. The crosslinking 

(A) Miniemulsion Latex S y s t e m s  (B) Conventional Latex S y s t e m s  

M RT; 1 Day; Copolym. 
U- O 75 C; I Day; Copolym. 

75 C. 14 Days' Co olym 
,-a 75 C! 1 ~ a v :  ~jencf 

' 

L 75 C: 14 D&; Blend 

-. 

4 Dissolution \ I  

0-0 RT; 1 Day; Copolym. 
0- 75 C; 1 Day; Copolym. 

75 C; 14 Days; Copolym 
E - w  75 C; 1 Day; Blend 

-'. 
Dissolution 

O . o l l I , I I I I I l i I  o . o l l , , I I i , I I I I  

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

MAAlTMI Weight Ratio MAWMI Weight Ratio 

Figure 12--Crosslinking density of cured latex films as a function of the MAAKMI weight ratio used in the polymerization recipe: (a) 
miniemulsion latex system, for both StlBAilMllMAA copolymer latexes and a blend of StlBArrMl and StlBAIMAA (1 :0 to 0.3:0.7 weight 
ratio) miniemulsion latexes for varying curing conditions; (b) conventional latex system, for both StIBAilMIIMAA copolymer latexes 

and a blend of StIBAKMI and StIBAIMAA (1:O to 0.3:0.7 weight ratio) conventional latexes at varying cure times and temperatures 
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(2255 cm-1) 

St/BA/TMI 
Copolymer 

St/B A/M A A 

St/BA/TMI/MAA 
Copolymer 

Wavenumbers (cm- 1) 
Figure 13--FTIR spectra of the miniemulsion latex films cured 

at room temperature for 24 hr 

level of the films prepared by copolymerizing TMI and 
MAA together with St/BA in the main copolymer chain 
attained equilibrium conditions (i.e, maximum crosslinking 
levels) much faster than that of a blended film prepared by 
mixing St/BA/TMI and St/BA/MAA miniemulsion latexes 
together. In the case of the latex blend film, long times and 
higher temperature curing conditions (i.e.. 14 days at 75°C) 
were needed to obtain a sufficient level of crosslinking. 
reflecting the longer time required for polymer chain inter- 
diffusion to occur between NCO and COOH functional groups 

Table &Recipe Used to Prepare Conventional and 
Miniemulsion Latexes with Varying TMIIMAA Ratios 

Ingredients Amount (g) 
- - - p~ - - - 

benzyl isocyanate (TMI) . 
Sodium lauryl sulfate (SLS) 

Hexadecane IHD) 
[m~niemulsion] .......................... 2.403 (SLS/HD molar ratio = 1:4 

I1 lconventional) 

Ammonium persulfate ............................................................. 0.085 
Potassium metabisulfite ....................................... d 
Ammonium iron (11) sulfate hexahydrate ................................ 0.009 

DDI water ................................................................................ 58.28 

.... 
SIIBAITMIIMA~.?: 

c)... Rt14days 

RT = Room Temo 

f 0 

0 0  0 2  0 4  0 6  0 8  1 0  

MAAITMI Weight Ratto 

Figure 14--The relative-NCOI-CN(KSCN) FTlR absorbance peak 
ratio of the miniemulsion latex films as a function of the MAA 
concentration based on the total TMI + MAA weight. In the case 

of a blend of StlBAirMl + StIBAlMAA a weight ratio of 1:O to 
0.3:0.7 of the latexes was used 

on adjacent latex particles during the film formation process. 
On the other hand, the St/BA/TMI/MAA copolymer latex 
formed a crosslink network promptly. even at room tempera- 
ture curing conditions. The conventional latex systems also 
exhibited similar film formation tendencies as that of the 
miniemulsion latex system, as shown in Fiiplrrv 12b. 

Several cured films were analyzed using FTlR spectros- 
copy in order to evaluate the extent of reaction of the NCO 
groups from the TMI with the COOH functional groups from 
MAA. From Figure 13, the St/BA/TMI copolymer latex film 
dried at room temperature for 24 hr showed a clear NCO 
peak at 2255 cm-'. However, when 20 wt% of MAA (based 
on the total TMI + MAA weight, i.e, MAA/TMI = 0.2) was 
incorporated into the St/BA/TMI copolymer in the polymer- 
ization process, the NCO peak has almost disappeared on 
account of reactions with the COOH functional groups. On 
the other hand, in a blend of 80 wtQ of St/BA/TMI latex with 
20 wt% of St/BA/MAA copolymer latex, the final blend film 
still exhibited a high residual NCO peak equal to that of the 
St/BA/TMI copolymer film after drying for 24 hr at room 
temperature. In the absence of MAA, TMI retains its NCO 
group, and is very stable against atmosphere moisture at 
room temperature as shown in Figure 14, because the NCO 
moiety is aliphatic and because of steric hindrance effects 
due to the presence of the alkyl groups which can also retard 
hydrolysis." Once again, the results shown in Figure 14 
reflect the difficulty in achieving crosslinking reactions be- 
tween MAA and NCO groups when they are isolated in 
separate particles in a latex blend system. 

Fi'pulv 15 shows the crosslinking density of miniemulsion 
and conventional latex films as a function of cure time. The 
rate of crosslinking for the conventional latex films is faster 
than the miniemulsion latex films in the two cases of the St/ 
BA/TMI (without MAA) copolymer latex films and a blend 
of a mixture of 80% StIBAnMI latex with 20% St/BA/ 
MAA latex (i.e., an MAA/TMI weight ratio of 0.2). This 
difference obviously reflects differences in particle sizes 
between the miniemulsion and conventional latexes; i.e., for 
conventional latexes with relatively smaller particle sizes, 
the polymer chain interdiffusion required for the crosslink- 
ing reaction between NCO and COOH groups occurs at a 
faster rate than that for the miniemulsion latex films (usually 
with larger particle size). More than 100 hr curing time at 
7SoC was needed for these two systems (both conventional 
and miniemulsion) to reach the same level of crosslinking. 
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Figure 15-The crosslinking density of the conventional and the miniemulsion latex films versus cure time: (a) StIBAITMIlMAA 
copolymer latex film; and (b) a blend of StlBAITMl and StIBAlMAA copolymer latex film at 4:l weight ratio 

By contrast. when hoth TMI and MAA are copolymerized 
:uid co-exist within the same particle in the weight ratio of 
0.2, the crosslink density reaches a much higher level than 
the previously mentioned cases, within two hours of curing 
;ct 7S°C (see Fi,yure 1%). In this case there is not much 
tlifference between the conventional and miniemulsion latex 
films reflecting a faster rate of curing due to the proximity of' 
the reacting species. 

The surface roughness of both the StIBAITMIIMAA co- 
polymer latex film and the film prepared from a blend of St/ 
BAITMI + St/BA/MAA latexes. both cured at 75°C for 14 
days. were analyzed using a11 atomic force microscope (AFM). 
In the noncontact mode of the AFM. the tip-to-sample dis- 
tance is generally in the range of 5 to I0 nm, so that the AFM 
is capable of studying soft or elastic samples. The cured St/ 
BA/TMI/MAA copolymer latex film (Fi,y~fr.c, 16a) exhibits a 
surface which is rougher than that of the St/BA/TMI + St/ 
BA/MAA latex blend film (Fi,yitr.c, 16b). The average sur- 
face roughness (R,,) value of an St/BA/TMI/MAA copoly- 
mer latex film and an St/BA/TMI + St/BA/MAA latex blend 
film are 142.3 nm and 23.1 nm. respectively. In the case of 

the partially pre-crosslinked latex particles (i.e.. the copoly- 
mer latex with hoth TMI and MAA present within the same 
latex particles), polymer chain interdiffusion between par- 
ticles is retarded. which results in the formation of a rough 
surface structure due to shrinkage during the film formation 
process. The AFM pictures of this system shows mountain 
and valley-like structures. The surface of the valley-like 
structure is flat in this picture. perhaps due to the presence of 
surfactant (SLS) which is squeezed out during the coales- 
cence process of the particles located in the mountain-like 
structures. On the other hand, the latex blend film exhibits a 
smoother surface owing to its higher capability for polymer 
chain interdiffusion prior to the crosslinking reaction be- 
tween polymer chains containing NCO groups and COOH 
groups (from MAA) from the separate latex particles in a 
blend. 

CONCLUSIONS 

The crosslinked structure of latex films prepared using 
dimethyl meta-isopropenyl benzyl isocyanate (TMI) as a 

Figure 16-Atomic force microscopy (AFM) three-dimensional image of the miniemulsion latex films cured at 75°C for 14 days: a) St1 
BAITMIIMAA copolymer latex film; and (b) a film dried from a blend of a 4:l weight ratio mixture of StlBAITMI and StIBAIMAA 

copolymer latexes 
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crosslinking agent was effectively enhanced by the presence 
of a small amount of methacrylic acid (MAA). The films 
prepared with sodium lauryl sulfate (SLS) alone and the 
SLShexadecane (HD) miniemulsion latexes were cured at 
room temperature, where the emulsifier concentration was 
found to have only a minor effect on the crosslinking of the 
films. On the other hand, the degree of crosslinking of the 
SLSIcetyl alcohol (CA) miniemulsion latex films was re- 
markably low, compared with the other latexes described. In 
this case, it is quite possible that the isocyanate functional 
groups of the TMI were consumed by the hydroxyl func- 
tional groups of the CA during the polymerization process. 
From the results of a comparison of the crosslinking density 
and FTlR analysis between St/BA/TMI/MAA copolymer 
and St/BA/TMI + St/BA/MAA copolymer latex blend films 
it was seen that TMI retains its NCO groups and is very 
stable against atmospheric moisture at room temperature. 
This study also showed that the NCO groups were consumed 
quickly at low ratios of MAADMI in the St/BA/TMI/MAA 
miniemulsion copolymer latex films, while these groups 
disappeared much more slowly in the latex blend system at 
corresponding MAAlTMI ratios. It was also observed that 
the NCO groups for the latex blend system reacted more 
quickly as the MAADMI ratio was increased: the quantity of 
NCO groups also decreased with increasing curing times at 
room temperature. 
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High-Solids Coatings Using 
Benzylanilinium Sulfonates 

T. Morimoto and Shinji Nakano 
Nippon Paint Company, Ltd.' 

Benzylanilinium sulfonates (In) were synthesized by 
reacting benzylchloride with N,N-dimethylaniline, fol- 
lowed by the exchange of CI- with RSO,. Benzyl- 
anilinium sulfonates reacted with H,O, releasing sul- 
fonic acid only at temperatures greater than 75"C, 
although this temperature varied according to the p- 
substituents on the I n  benzyl group. 

Clear coating solutions, consisting of an acrylic polyol, 
hexamethoxymethylmelamine (HMMM), and In ,  gave 
cured films over 125°C. Clear coating solutions con- 
taining I n  showed superior storage stability and cur- 
ability compared to that of clear coating solutions con- 
taining amine blocked p-toluenesulfonic acid, a widely 
used acid catalyst. Furthermore, coating solutions con- 
taining I n  showed reduced baking times. 

Consequently, it was found that I n  acts a s  an effec- 
tive latent thermal acid catalyst for the crosslinking 
reaction between acrylic polyols and melamine resins. 

INTRODUCTION 

Melamine resins have been used for more than 30 years as 
curing agents in the coatings industry. They have shown 
excellent performance and great versatility in many applica- 
tions. It is well-known that the combination of hexameth- 
oxymethylmelamine (HMMM) and polymers containing OH 
moieties are useful for high-solids coatings. However, under 
certain conditions, the curability of coating solutions includ- 
ing HMMM is not sufficient to produce cured films. Acid 
catalysts,' such as p-toluenesulfonic acid (p-TSA), are often 
used to accelerate the crosslinking reaction between HMMM 
and polymers containing OH moieties. Since free sulfonic 
acids reduce storage stability, amine blocked sulfonic acidsZ 
are widely used as latent acid catalysts. However, even such 
"latent" catalysts accelerate the crosslinking reaction over a 

Prrvn~rd  on n h a l l  of the Iapnn smst) $1 Cu ollr Mr4cndk a thr l l \ !  Annual hlrrllng of Ihr 
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wide temperature range, and it has been difficult to get good 
storage stability. Consequently, several classes of latent cata- 
lysts have been r e p ~ r t e d . ~ - ~  Unfortunately, it has been diffi- 
cult to obtain one-pot high-solids coatings using these cata- 
lysts. 

Ideal one-pot coating solutions show no viscosity change 
during storage and good curability at baking temperatures 
(see Figure 1). The curability profile of ideal one-pot coating 
solutions should appear as shown in Figure 1. If the 
crosslinking reaction proceeds around room temperature, 
good storage stability is impossible. 

Catalysts, in this case, should show the profile outlined 
in Figure 2, because the crosslinking reaction does not 
proceed around room temperature when the catalyst is neu- 
tral, and the crosslinking reaction proceeds at baking tem- 
peratures as the catalyst becomes acidic. These catalysts are 
expected to approach ideal profiles for one-pot HMMM 
coating solutions. 

We have already reported that N-benzyl-N,N- 
dimethylanilinium SbF6- acts as a latent thermal initiator in 
the cationic polymerization of glycidyl phenyl ether7 by 
releasing benzyl cations (Scheme 1). We also demonstrated 
that the cationic polymerization initiated with these com- 
pounds could be applied to one-pot coatings crosslinking 
reactions." These results imply that strong acids, able to 
initiate cationic polymerization, can be thermally latent by 
using benzylanilinium structures. 

It is also accepted that benzyl cations, a highly reactive 
species, easily react with nucleophiles possessing active hy- 
drogens converting them to H+. It is important to study the 
reactivity of N-benzyl-N,N-dimethylanilinium p-toluenesul- 
fonates9 (In) with nucleophiles having active hydrogens, 
since In  would react with nucleophiles having active hydro- 
gens releasing sulfonic acid (3). a catalyst for the crosslink- 
ing reaction between melamine resins, and polymers con- 
taining OH moieties, at elevated temperatures. In other words, 
I n  are expected to be novel latent acid catalysts to approach 
an ideal profile for acid catalysts. 
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ideal profile 

1 

storage period 
temperature, "C 

Figure 1--Ideal profiles in one-pot coating solutions 

In this paper, we describe the reactivity of In with H,O, a 
model compound for nucleophiles containing active hydro- 
gens, and the effect of In on the crosslinking reactive be- 
tween HMMM and an acrylic polyol, compared to that of 
m i n e  blocked p-TSA. Furthermore, some properties of clear 
coatings containing In are also described. 

EXPERIMENTAL 

Synthesis of I n  

GENERAL METHOD: p-Methoxybenzylchloride (4.71 g, 0.03 
mol), N,N-dimethylaniline (3.63 g, 0.03 mol), and acetonitrile 
(1.23 g) were placed in a four-necked flask fitted with a 
stirrer and a reflux condenser. The mixture was maintained 

9 1 storage baking 
temperature temperature 

at 40°C and stirred for 16 hr. After the acetonitrile was 
removed under vacuum, acetone was added to the mixture to 
obtain N-(p-methoxybenzy1)-N,N-dimethylanilinium chlo- 
ride (white powder, yield; 93%). 

N-(p-methoxybenzy1)-N,N-dimethylanilinium chloride 
(2.78 g, 0.1 mol) was dissolved in methanol (30 g) and 
sodium p-toluenesulfonate (1.94 g, 0.1 mol) was added to the 
mixture. The solution was evaporated under vacuum after 
filtering to obtain the crude product (Id). Catalyst Id was 
recrystallized from acetone. Other benzylanilinium p- 
toluenesulfonates were synthesized by a similar method. 

Synthesis of Amine Blocked p-TSA (2n) 

Two methods were used in synthesizing amine blocked p- 
TSA. Catalyst 2a represents p-toluenesulfonic acid neutral- 
ized with di-(2-hydroxyethyl)amine, whereas 2b represents 
p-toluenesulfonic acid only 70% neutralized by the same 
amine. 

GENERAL METHOD: p-Toluenesulfonic acid monohydrate 
(19.0 g, 0.1 mol) was dissolved in methanol (30 ml) and di- 
(2-hydroxyethy1)amine (10.5 g, 0.1 mol) was added to the 
mixture. The solution was evaporated under vacuum to ob- 
tain di-(2-hydroxyethyl)ammonium p-toluenesulfonate (2a). 
Catalyst 2b was synthesized from p-toluenesulfonic acid 
monohydrate (19.0 g, 0.1 mol) and di-(2-hydroxyethy l)amine 
(7.4 g, 0.07 mol) using the same method. 

Estimation of I n  Unblocking Temperatures 
1 v .  v .  0.03 mmol of each In was dissolved in dimethylsulfoxide- 

temperature, "C d, and 2 mmol of deuterium oxide was added. ~ f t e r  mixing, 
the solution was heated for 10 min in an oil bath after which 

Figure 2--Ideal profiles for catalysts the 'H-NMR spectrum of the solution was measured. The 
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Table 1-Synthesis of I n a  Table 2-Unblocking Temperatures of I n a  

I n  R Yield, % m.p., "C 
-- 

l a  .............................. CI 80 191.0-192.0 
l b  .............................. H 88 160.0-161.5 
l c  ............................... 'Bu 81 167.3- 168.0 
Id .............................. Me0 92 130.6-131.9 
-- 

(a) 1.: R +,{lo cH3 osoi 

conversion of In to 3 was calculated from the ratio of pro- 
tons at the a-position of In to that of the protons on the 
methyl groups of 3. Unblocking temperatures of each In 
were defined as the temperature at which five percent of that 
In was converted to 3. 

Synthesis of Acrylic Polyol 

Synthesis of a polymer containing OH moieties was car- 
ried out in a round-bottomed flask equipped with a mechani- 
cal stirrer, a reflux condenser, a dropping funnel, and a 
thermometer. Xylene (390 g) was heated to 130°C and stirred. 
To this, a mixture of styrene (120 g), 2-hydroxyethylmeth- 
acrylate (139.2 g) ,  isobutylmethacrylate (30.6 g) ,  
isobutylacrylate (168 g), and n-butylmethacrylate (142.2 g) 
was added dropwise at 130°C over two hours, with t- 
butylperoctoate as the radical initiator. The temperature was 
maintained for another two hours. 

(Mn; 6400, Mw/Mn; 2.36, estimated by GPC, polysty- 
rene standard, OHV; 99 KOHmg/g, solid %; 61.) 

Formulation of Clear Coating Solutions 

Two grams of each catalyst were dissolved in 5 g of 
methanol. (In the case of l a ,  10 g of methanol was used.) 
HMMM (60 g) and the acrylic polyol solution (230 g) were 
then added to obtain clear coating solutions. 

Measurement of pH of the Aqueous Solutions 

One gram each of Id or 2n was dissolved in 100 g of 
water and the aqueous solutions heated for 10 min at specific 
temperatures. The pH of these aqueous solutions was then 
measured at 20°C using a pH meter. 

Evaluation of Storage Stability 

The previously mentioned clear coating solutions were 
diluted with xylene to a viscosity of 30 sec at 20°C using a #4 
Ford cup. After the coating solutions were stored at 60°C. the 
viscosity of each diluted coating solution was checked at 
20°C using a #4 Ford cup. 

Evaluation of Crosslinking Reaction 

Each clear coating solution was applied to steel panels 
and baked for 20 min at fixed temperatures to obtain cured 
films. The gel fractions of the cured films were evaluated in 

ln  R Unblocking Temperatures, OC 
- - - - 
la ..................................... CI 125 
lb ..................................... H 11.5 
Ic ...................................... 'Bu 105 
Id ..................................... Me0 75 

acetone using a Soxhlet extractor. Curing temperatures were 
defined as the temperature at which the gel fraction was 95% 
of film weight. 

RESULTS AND DISCUSSION 

Synthesis of Benzylanilinium Sulfonates (In) 

According to Scheme 3, benzylanilinium sulfonates were 
synthesized by the reaction of benzylchloride with N,N- 
dimethylaniline in acetonitrile, and the chloride anion was 
exchanged with a tosylate anion by reacting sodium p- 
toluenesulfonate in methanol (Scheme 4). The reaction shown 
in Scheme 4 proceeded smoothly, though sodium p- 
toluenesulfonate was only slightly soluble in methanol. This 
reaction is shifted to completion by precipitation of NaCl 
from the solution. 

The data for the identification of In is summarized in 
Table 1. 

Reaction of I d  with H,O 

The reaction of Id with H 2 0  was monitored by 'H-NMR. 
Figure 3 shows the 'H-NMR spectrum of the reaction between 
Id and D 2 0  over the temperature range of 60-100°C. As 
indicated in Figure 3, some new signals were observed at 
temperatures greater than 80°C, and the signals observed at 3.1 
ppm and 7.1-7.5 ppm demonstrated that N,N-dimethylaniline 
blocked p-toluenesulfonic acid (3) is released from Id in solu- 
tion, based on the reaction in Scheme 5. 

Figure 4 shows the effect of temperature on the pH of 
aqueous solutions containing Id or 2n, model compounds 
for widely used acid catalysts. The pH of each solution was 
measured at 20°C after they were heated for 10 min at 
specific temperatures. The aqueous solution containing Id 
became acidic at temperatures greater than 80°C; however, 
the aqueous solution containing 2n maintained the same pH 
observed at 20°C. 

Table 3--Properties of Coating Solutions 

Run Catalysts Appearance 
---ppp 

Solids, % 

1 ............................. l a  clear 53.9 
2 ............................ Ib clear 55.3 
3 ................... .. ...... l c  clear 54.4 
4 ........................... , Id  clear 55.7 
5 ........................... ... 2a clear 54.0 
6 .............................. 2b clear 53.9 
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Scheme 5 
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Figure 4--Effect of temperature on pH of a one wt% aqueous 

solution of each catalyst 
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L 

6 120 
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unblocking temperature, "C 

Figure €-Effect of unblocking temperatures on curing 
temperatures for coatings containing I n  

Table 4--Curing Temperaturesa of Coating Solutions 

Run  Catalysts Curing Temperatures, "C 
- - -- - 

I .......................................... la  155 
2 .......................................... l b  150 
3 ........................................... l c  145 

d 125 
a 150 
b 140 

storage period, hours 
Figure 7-Effect of catalysts on storage stability of coating 

solutions at 60°C 

These results imply that I d  reacts with H,O, a nucleo- 
phile having active hydrogens, releasing sulfonic acid (3). 
only at elevated temperatures and that I d  approaches the 
ideal profile for catalysts shown in Figu1.e 2. 

The reaction of I n  with polymer OH moieties should 
proceed according to the same mechanism to give 3, only at 
elevated temperatures, as OH groups also contain active 
hydrogens. 

Consequently, we expect that I n  will give better storage 
stability and curability to HMMM coating solutions than 
amine blocked p-TSA such as 2n as the curing catalyst for 
the crosslinking reaction between HMMM and polymers 
containing OH moieties. 

Estimation of Unblocking Temperatures of I n  

Unblocking temperatures of I n  (Table 2) were estimated 
by reaction with HZO and estimated using 'H-NMR. They 
were defined as temperatures at which five percent of I n  was 
converted to 3. Unblocking temperatures of I n  varied ac- 
cording to the p-substituents on the I n  benzyl group. 
Electrodonating effects of the p-substituents influence the 
bonding strength between the C-atom at the a-position of 
benzyl group and the N-atom of the ammonium portion. If 
curing temperatures vary with unblocking temperatures, equal 
cure of thermosetting coating solutions containing various 
I n  would be observed at several different temperatures. 
Consequently, this means that I n  are not only useful cata- 
lysts for automotive coatings, but can also be used in other 
coatings baked at different temperatures. 

Properties of Coating Solutions 

Both I n  and 2n were dissolved in methanol, whereupon, 
HMMM and the acrylic polyol were added to the solution to 
obtain coating solutions for this study. Both I n  and 2n were 
completely soluble in these coating solutions when added to 
one weight percent catalyst per solids, and all coating solu- 
tions were clear. 

Clear coating solutions were diluted with xylene to a 
viscosity of 30 sec at 20°C using a #4 Ford cup. The percent 
solids of each coating solution are summarized in Table 3. It 
was found that all the clear coating solutions had a solids 
content of 53.9% or higher at application viscosity. These 
values are expected to be higher, if the polymer molecular 
weight is lowered. 

Effect of I n  on Crosslinking Reaction 

Each coating solution was baked for 20 min at specific 
temperatures to evaluate the catalytic activity of each cata- 
lyst. The cured films obtained were clear and did not turn 
yellow. 

The crosslinking reaction in each coating solution pro- 
ceeded smoothly and a gel fraction of over 95% was ob- 
tained. Furthermore, a gel fraction of each coating solution 
containing I n  reached to 95% more rapidly than those con- 
taining 2n. as shown in Figure 5. In other words, I n  coating 
solutions showed closer approximation to the ideal profile 
shown in Figure I than 2n coating solutions. It can be 
considered that I n  releases sulfonic acid (3) only at baking 
temperatures after reacting with polymer OH groups. From 
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Table 5--Comparison of Solubilitya between I d  and TLC-1249 

-- 
Id 

To luene  ........................................ I 
........................................... Xy lene  0.1> 

M e t h y l  i sohu t y l  ketone .................. 0.1> 
.................................. B u t y l  acetate 0. I> 

Methano l  ......................................... >200 
Propanol  .......................................... 3 0  
- 

1.3) Amount I ~ I  olc.t~h canlpnand holuhlc ~n llXl g 01 81 

these results. it is expected that I n  are more effective latent 
acid catalysts than 2n. 

Curing temperatures of clear coating solutions are sum- 
marized in Table 4. Catalyst I d  showed a lower curing 
temperature compared to 2b (see Table 4). The greater cata- 
lytic activity of I d  in the crosslinking reaction is due to the 
greater acidity of 3 at elevated temperatures, as N,N- 
dimethylaniline which has a boiling point lower than N,N- 
di-(2-hydroxyethy1)amine evaporates off. 

Effect of Unblocking Temperatures of I n  on 
Crosslinking Reaction 

Curing temperatures of clear coating solutions including 
I n  varied according to the p-substituents on the I n  benzyl 
group as shown in Tablc, 4, and it was found that curing 
temperatures depended on the unblocking temperatures of 
I n  (see Fiipur-e 6). This result means that the crosslinking 
reaction proceeded the release of 3 from I n  according to 
Schenle 2. Consequently, the curing temperatures of coating 
solutions containing I n  were linearly related to the unblock- 
ing temperatures of In. 

Storage Stability of Clear Coating Solutions 

Storage stability of each coating solution was checked at 
60°C after diluting with xylene to application viscosity. It is 
well known that low molecular weight monofunctional 
alcohols inhibit the increase in viscosity; therefore. the amount 
of methanol added to each coating solution was carefully 
controlled as shown in the experimental section. 

Fi,plr,r 7 shows the viscosity change of clear coating 
solutions stored at 60°C. As expected, the I d  coating solu- 
tion showed better storage stability than that of the 2b clear 
coating solution, although the I d  coating solution was cured 
at a lower temperature than that of the 2b coating solution. 
The 2a coating solution showed better storage stability than 
that of the I d  coating solution. However. catalytic activity of 
2a in the crosslinking reaction was much lower than that of 

Table &Properties of Coating Solutionsa Including TLC-1249 

Solids. w t  Q .......................................................................... 50 
Storage \ t ab i l ~ t y .  secondsh ...................................................... 12.0' +1?.4~ 
- - 

jr l  L ) . ~ l r  fur rlcnr CO;~LI I~S \olu$h,n, d!lt#!nl lo .i u\co\#!! 111 I ?  ,ci .11 20 C lcrlng 
., " F<>r<l cup 

lh l  Vt\~o\ity v,,t\ch~%kcd u<#llg #4 F<?\<l ~ a t p  ,A l I~r~tor !n~ ,A 211 (. Ihr 10 LI.I>\ 
ILI u.81.1 helore \>omgc 
<dl  0.11.t itllcr .lorrgr 

Table 7-Properties of Cured Filmsa 

......................................................................... Curability," mo l / c c  2.2 x 10.' 

........................................................................................... Pencil hardness H 

- -  

(a) ~ ~ . $ l a  rcs lilms cured at 1411°C far 10 min. 
ih l  Cm\$llnk#ng denviy. menwred hy dynamtc v~uoel;~\fome,er. 
ic i  0. nolafrccied 
(d) 'Tc\lsd wtlll l1llJN H?SO, 
(el 1I.a.1 for !hc lilm baked a1 1611°C for 111 min nller hnklng ill 140°C ror 211 mln 
t r l  Ah vrluc. nlcawred hy ad~llcrenlol colonmeccr 
(g) Mc;t\ured hy Ultra liipwrcTe\ar lSugaTe*l lnslrumcntr Co. Lfd I. 
Ihl ti,"\% T C l r n l l c m .  

Id (see Table 4). These results imply that I n  act as better 
latent thermal acid catalysts in the crosslinking reaction be- 
tween melamine resins and acrylic polyols. The thermal 
latency of I n  depends on the pH change, as shown by I d  at 
elevated temperatures. From the results shown in Figure 4, it 
can be considered that I d  is neutral in coating solutions 
around 60°C and that the crosslinking reaction does not 
proceed. However, the I d  coating solution rapidly becomes 
acidic, accelerating the crosslinking reaction, when 3 is re- 
leased from I d  by reaction with polymer OH groups at 
temperatures greater than 75°C. 

Application of Benzylanilinium Sulfonates to 
Short-Time Curable Coatings 

From the previous data, we have developed a new latent 
thermal acid catalyst, based on benzylanilinium sulfonate, 
TLC-1249. TLC-1249 has better solubility than Id in many 
organic solvents (see Table 5). 

We have developed clear coatings curable in 10 min at 
140°C by including TLC-1249 in a coating solution consist- 
ing of butylated melamine resins and acrylic polyols. Some 
properties of these coatings and their cured films are summa- 
rized in Tables 6-7. 

It was found that clear coating solutions containing TLC- 
1249 met standards required for clear automobile top coat- 
ings. This type of clear coating solution is expected to con- 
tribute energy savings and higher-solids opportunities to the 
coatings industry. 

SUMMARY 

It was found that N-benzyl-N,N-dimethylanilinium sul- 
fonates ( I n )  released N,N-dimethylaniline blocked p- 
toluenesulfonic acid which in turn catalyzed the crosslinking 
reaction between melamine resins and polymers containing 
OH moieties. 

Clear coating solutions consisting of I n ,  HMMM, and an 
acrylic polyol showed better storage stability and curability 
than those clear coating solutions containing amine blocked 
p-TSA as the acid catalyst. 

In the case of butylated melamine resins. I n  gave short- 
time curability to the coating solutions. 

Consequently, N-benzyl-N.N-dimethylanilinium p- 
toluenesulfonates ( I n )  provide superior one-pot high-solids 
coatings compared with amine blocked p-TSA, when formu- 
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lated with melamine resins and polymers containing OH 
moieties. 
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Hygrothermal Stress Evolution During 
Weathering in Organic Coatings 

Dan Y. Perera 
Coatings Research Institute* 

Hygrothermal stresses developing in two clearcoats 
exposed to two types of accelerated weathering were 
determined. The physical and chemical changes in- 
duced by weathering produce a continuous increase of 
tensile and compressive stresses which ultimately 
causes it to crack. It was found that the stress magni- 
tude and the duration of exposure at which the coating 
cracks depend on the type of the accelerated weather- 
ing. Also, the rate of stress relaxation decreases with 
duration of weathering. However, the shape of curves 
describing the stress dependence on duration of weath- 
ering is the same provided that the main mechanism of 
coating degradation does not change. 

When combined with other techniques, the mea- 
surement of stress appears to be an important way of 
studying coating durability. It also enables one to deter- 
mine if a coating undergoes physical aging, another 
phenomenon altering the coating properties. 

INTRODUCTION 

The development of more durable coatings necessitates im- 
proved rapid tests for weathering. Knowledge of the degra- 
dation processes, however, are incompletely understood and 
it must be studied using a variety of techniques such as 
spectroscopy. thermal analysis, statistical analysis, and 
changes in the mechanical properties, permeability, and gloss 
[e.g., references ( I )  and (2)J. 

Significant progress has been achieved in understanding 
the chemical changes occurring during weathering for cer- 
tain organic coatings. This brought in turn the development 
of two quantitative tests for rapidly monitoring the rate of 
photooxidation. One is based on the measurement of the 

~ - -- 
:A"<. P Holnltc. 8-1342 L~mcletcc. Hclg~!~~l?. 
'CKU Dcpl . 1'0 8clx 921KI. N1.~6800 SB Amhem. Tllr Nelberlantl\ 

Maarten Oosterbroek 
Akzo Research Laboratories Arnhemt 

decrease of nitroxyl radicals with and the other on the 
measurement of hydroperoxides (e.g., by iodometric titra- 
tion) formed during  eath he ring.^.' The second method, due 
to its relative simplicity and greater universality, looks prom- 
ising. 

If chemical changes induced by natural or accelerated 
weathering are an indisputable major factor in the degrada- 
tion of most of organic coatings. we also believe that the 
stress arising in a coating plays an important role and 
should be taken into consideration. This should especially 
be true for coatings deteriorating by loss of adhesion and/or 
cracking. 

In an earlier study,x we measured the stress developing in 
a clearcoat exposed to an accelerated weathering cycle and 
found that the stress within the coating increased and that 
cracking was due to a static and a dynamic fatigue process. 

The increased stress resulted from chemical changes in 
the coating occurring during accelerated weathering which 
induced the formation of hydrophilic groups and increased 
glass transition temperature (T,). 

The main purpose of this paper is to verify the validity of 
this model for other coating systems and accelerated weath- 
ering cycles. 

EXPERIMENTAL 

Materials 

An acrylic/polyurethane (AcPU, the same as used be- 
forex.") and an acrylic/melamine (Acme)  clearcoat were 
used in this study. For stress measurements they were ap- 
plied on calibrated stainless steel shimsx~"' previously coated 
with a primer layer of about 15 pn in order to obtain good 
adhesion. After application by spraying, the samples were 
cured for at least one month at 21°C and 50% relative 
humidity. 
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Figure 1--Stress (S) vs temperature (T) for physically aged (8) 
and unaged (A) AcIPU-system 
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Figure 3--Ac/PU-system. Stress (S) vs relative humidity at 

21% after different periods of weathering (h, hour) in the QUV 
apparatus 
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Figure 2-AclPU-system. Stress (S) vs temperature (T) at 5% 

relative humidity after different periods of weathering (h, hour) Figure 4-Ac/PU-system. Stress (S) vs duration of weathering 
in the QUV apparatus (1,) at 5% relative humidity and different temperatures 
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HYGROTHERMAL STRESS EVOLUTION 

Stainless steel substrates were used in this study in order 
to prevent corrosion during weathering. The total dry thick- 
ness of the system was about 100 p for Ac/PU and about 80 
p for AcIMe. 

Free films for mechanical measurements (viz., stress re- 
laxation) were obtained by applying the AcPU on polypro- 
pylene substrate. Due to the limited adhesion on polypro- 
pylene, the weathering was limited to 300 hr. 

Accelerated Weathering 

The accelerated weathering was carried out in a: 

QUV apparatus (the Q-Panel Co) 
cycle: four hours UV-B (lamp 3 13). 60°C 

four hours condensation. 40°C 

Weather Ometer (WOM, Atlas) 
Xenon lamp (CI 6500 watt) with two filters 

Quartz (inside) and 
Borosilicate 

Black panel temperature: 70°C 
Relative humidity = 50% 
Continuous irradiation ( I  02 min dry + 18 min water 

spray) 

Methods 

STRESS MEASUREMENT: The measurement principle is based 
on the fact that if a coating applied on a substrate is under 
stress, the coated substrate will deflect in the direction which 
relieves the stress. The measurement of this deflection (d) 
and the knowledge of the elastic properties of the substrate 
permit the calculation of the stress (S).Io 

where E,, t, c. l and v are respectively, the elastic modulus of 
the substrate, the thickness of the substrate, the thickness of 
the coating, the distance between the two knife edges on 
which the substrate is placed, and the Poisson's ratio of the 
substrate. 

After various periods of weathering. the samples were 
withdrawn from the weathering devices at the end of the dry 
period and placed in the CoRI-Stressmeter (Braive Instru- 
ments, Liege, Belgium). After conditioning for one night 
under CaCI, (five percent relative humidity), the stress was 
measured as a function of temperature. 

The measurement of stress as a function of temperature 
enables one to determine the glass transition temperature 
(T,) of a coating. The T, is defined here as the intersection of 
the tangents of the curves describing the stress dependence 
on temperature in the glassy and the rubbery  region^.'^." The 
apparatus and the mathematical equation used to calculate 
the stress are described in reference (10). The curvature of 
the uncoated substrate was taken as reference. 

STRESS RELAXATIOX TESTS: These tests were made on an 
Instron apparatus (type 1122) with unweathered and 300 hr 
QUV-weathered AcPU specimens. Each specimen (5 mm 
wide, 50 mm distance between jaws) was fixed at the upper 
jaw of the apparatus. After one hour conditioning at a spe- 

cific temperature, the specimen was fixed to the lower jaw of 
the apparatus, quickly deformed. and the stress required to 
hold the strain constant (one percent) measured as a function 
of time. For all temperatures, this strain is in the elastic 
region. For all experimental conditions, the relative humidity 
was identical (10% & 2). 

RESULTS 

Physical Aging 

The initial measurements carried out with unweathered 
Ac/PU specimens that had been cured for two months 
showed that in the glass transition region the dependence of 
stress on temperature had the shape of a trough (see curve B 
in Figure 1). 

This indicates that these samples are in the glassy region 
at 21°C and 50% relative humidity and are subjected to 
physical aging." Physical aging is the relaxation process a 
material in a nonequilibrium glassy state undergoes towards 
the thermodynamic equilibrium. 

As in the case of other techniques (e.g., DSC-relaxation 
enthalpy in the first scan), physical aging prevents the cor- 
rect determination of the T, of a coating by stress measure- 
ments. Since physical aging can be eliminated by heating the 
coating at a temperature above T, for sufficient time, the 
unweathered specimens were always heated at 60°C for 15 
min before starting the stress measurements. For the weath- 
ered specimens, the preheating was unnecessary since, as 
mentioned previously, the temperature in the QUV and WOM 
apparatuses in the dry cycle (60" and 70°C) was above their 
T, (except for specimens weathered for more than 1000 hr). 

Type of Accelerated Weathering 

To determine the effect of the type of accelerated weath- 
ering, the stress was measured as a function of temperature 
(at constant relative humidity. 5%) and relative humidity (at 
constant temperature. 21°C). The results are presented in 
Figures 2 and 3. 

In order to facilitate the evaluation of changes occurring 
during weathering, the stress values obtained at various tem- 
peratures and relative humidity from Fig~rres 2 and 3 and 
those obtained during weathering in WOM (not shown in 
this paper) are replotted versus duration of weathering in 
Figlrrvs 4 and 5. 

Fig141.e 6 shows the dependence of T, at (5% relative 
humidity) on duration of weathering for the AcPU system 
weathered in QUV and WOM. The T,-values were deter- 
mined from S = f(T),, - measurements (Figure 2) and, as 
already mentioned. due to the fact that this system is multi- 
layer, the T, represents a mean overall value. The results 
obtained with the cracked samples are marked in the figures 
with discontinuous lines. 

The experimental data indicate a similarity in weathering 
behavior in WOM and QUV (Figrrres 4-6). In both cases and 
in agreement with the results already presented,"eathering 
induces an increase in: ( 1 )  the magnitude of the tensile and 
compressive stresses: (2) T, (marked by the displacement of 
the curves to the right in Figure 2); and (3) coating sensitiv- 
ity to moisture [marked by the increase in the slope of the 
curves describing the S = f(relative humidity) in Figure 31. 
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Figure 7-AcIMe-system. Stress (S) vs temperature (T) at 5% 
relative humidity after different periods of weathering (h, hour) 

in the WOM apparatus 

Figure 6--Ac/PU-system. T vs duration of weathering (t,) at Figure &Ac/Me-system. Stress (S) vs RH at 21 "C after different 
5% relhve humidity periods of weathering (h, hour) in the WOM apparatus 
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HYGROTHERMAL STRESS EVOLUTION 

Such behavior is not entirely surprising if one takes into 
consideration that, despite different weathering conditions 
(e.g., type of irradiation source, temperature) both weather- 
ing tests include dry and wet periods (which submit the 
coating to continuous hygrothermal stresses) and UV-radia- 
tion (which causes chemical changes). It also follows that for 
an organic coating exposed to different accelerated weather- 
ing tests, as long as the main mechanism of degradation is 
the same, the shape of the curves describing the stress depen- 
dence on weathering time will be the same. Nevertheless, the 
magnitude of stress values and the time at which deteriora- 
tion (cracking) occurs, will depend on the type of cycle 
(frequency, relative humidity, T) and the characteristics of 
the UV source (emission spectrum, intensity). 

The increase of T with weathering (Figures 6 and 9) is 
important since the hfgher the T ,the higher the stress will be 
(ST) arising in the ~ o a t i n g : ' ~ " ~ ' ~ ~  

where E = elastic modulus of the coating 
v = Poisson's ratio of the coating 
aT, and aT, = thermal expansion coefficient of the 

coating and of the substrate, respectively 

The exact origin of the increase in T, with weathering is 
not yet established. This increase may be due to more than 
one cause: a loss of residual solvents, cure c~mple t ion , "~ '~  
transformation of flexible segments into less flexible ones, 
and the combination of chain scission with a washing pro- 
cess in which flexible side chains or chain segments are 
removed. The way in which flexible segments could be 
transformed into less flexible ones is by oxidation of the 
hydrocarbon portion to form polar functional groups. Forma- 
tion of such groups is consistent with the slope changes in 
Figures 3 and 8. Note that chain scission alone would have 
increased the number of polymer end groups, theoretically 
yielding a lower T,,I5 a fact in disagreement with the experi- 
mental data. 

Fijiures 7-9 show the results obtained with an A c m e  
system which starts to crack after only 500 hr when weath- 
ered in WOM. It can be seen that, while the magnitudes of 
stress and T, are different to those of Ac/PU (compare Fig- 
ures 2, 3, and 6 with Figures 7-9) the shape of the curves is 
similar. This probably indicates that the processes causing 
both coating to crack (embrittlement, development of 
hygrothermal s t r e s ~ ) ~  are essentially the same. 

It is worthwhile noting that in the stress calculation [see 
equation ( I ) ]  the total thickness (about 100 pm) was con- 
sidered, as if the whole film thickness is submitted to 
weathering. In reality the weathered layer is smaller and 
other calculations (not discussed in this paper) show that 
the stress developed in this layer is much higher. If, for 
example, only a thickness of 50 pn undergoes weathering, 
then the stress values presented in this paper should be 
multiplied by about two. 

Stress Relaxation 

The adverse influence of stress on coating integrity is 
diminished by its relaxation. Therefore, the higher the stress 

Figure 9-AcIMe-system. T vs duration of weathering (t,) at 5% 
relative humidity. $eathering apparatus = WOM 

relaxation rate the less damaging the action of stress will be. 
In order to have an idea about the effect of weathering on 

the relaxation process, experiments were made with un- 
weathered and 300 hr QUV-weathered Ac/PU free films. 

The results obtained (see Figures 10 and 11) show that 
the weathered specimens relax much more slowly than the 
unweathered ones. This is especially evident at intermediate 
temperatures (Figure 1 1) which correspond to the glass tran- 
sition regions of the coatings. 

At temperatures below 30' or above 60°C. the difference 
in relaxation rate of weathered and unweathered specimens 

unweathered . weathered 

0 20 40 60 80 100 120 

Figure 10-Stress ratio (c,/cs0) vs time (t) at different tempera- 
tures for the AcIPU system unweathered and 300 hr weathered 

in the QUV apparatus 
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Figure ll-Stress ratio (o,/o,) vs temperature (T) for the AcIPU 
system unweathered and 300 hr weathered in the QUV 

apparatus after four hours relaxation 

is less marked. At these temperatures the coating is either in 
the glassy state (T < T,) or in the rubbery state (T > T,), 
where the relaxation process is slow or fast. 

The results presented in Fig14r.e~ 10 and I I and the fact 
that the T, of the coating increases with weathering (see 
Figure 6) shows that the longer the duration of weathering 
the lower the stress relaxation rate. This means that. even a 
higher temperatures (e.g.. 40" and 60°C. the temperatures in 
the QUV apparatus), the coating will be under continuous 
stress until cracking occurs. 

CONCLUSIONS 

For the coatings investigated (AcPU,  AcIMe), the types 
of accelerated weathering used (QUV and WOM) cause a 
continuous increase of tensile and compressive stress which 
finally cause the coating to crack. This is a result of physical 
and chemical changesX induced by weathering (UV-radia- 
tion, variation in temperature and relative humidity) which 
cause, among other effects, an increase in T,, an increased 

sensitivity of the coating to moisture, and a decrease in the 
stress relaxation rate. 

Once the T, is higher than the environmental temperature, 
the coatings Gdergo physical aging. Due to the detrimental 
effect of this process on coating properties. one should con- 
sider it when their durability is studied. 

The measurement of stress not only enables one to better 
understand the mechanisms of coating deterioration but also 
to determine if an organic coating is subjected to physical 
aging. 
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Election of Officers for 1994-95 

The slate of officers for 1994-95 were 
announced as follows: President-Alan L. 
Machek, of Dow Coming Corp.; Vice Presi- 
dent-John C. Avery, of Cintech Industrial 
Coatings; Secretary-William Jelf, 111. of 
Akzo Coatings. Inc.; Treasurer-Steven E. 
Prodromo, of Hilton-Davis Co.; and Soci- 
ety Representative-Bill M. Hollifield, of 
Perry & Derrick Co., lnc. Hugh Lowery, of 
Perry & Derrick was re-elected as Delegate 
to the Ohio Paint Council. 

Environmental Committee Chairman 
Kenneth Pendleton, of K.A. Pendleton Co., 
reported that a variance for (heavy metal) 
contaminated debris had expired on May 8, 
1994. This new regulation prohibits, forex- 
ample, land filling of items such as com- 
puter monitors. 

Manufacturing Committee Chairman 
David R. Sellers, of PPG Industries, Inc. 
updated members on two committee activi- 
ties for the upcoming year. A tour of the 
paint lines at Whirlpool Corp., in Marion, 
OH, is planned for September, and a speaker 
on [SO-9000 is scheduled for March. 

The guest speakers for the evening were 
Alan Wharton and Gay Dever, of Thurman 
Material Handling Systems, whose presen- 
tation was on the introduction o f  the "Drum 
Runner9'-an apparatus designed to facili- 
tate the handling of drums. 

The speakers presented, through use of 
a video, the features of the equipment. As 
shown, the Drum Runner consists of a four- 
wheeled can which utilizes compressed air 
to drive the lifting mechanism which in turn 
raises the drum, allowing easy movement 
from place to place. Release of the air low- 
ers the drums to rest. According to the speak- 
ers, the equipment can handle all steel, fi- 
ber, and plastic drums. 

JOHN AVERY, Seo-erary 

........................ CLEVELAND MAR. 

"Fluorescent Pigments" 

Members elected to serve as Society Of- 
ficers for the 1994-95 year are as follows: 
President--Constance Williams, of Lil ly 
Industries, Inc.; Vice President-Michael 
Wolfe, of Seegott, Inc.; Secretary-Richard 
A. Mikol, of Tremco, Inc.; Treasurer- 
James I. Currie, of Jamestown Paint Co.; 

and Society Representative-Brenda Carr, 
of Coatings Development Co. In addition. 
Jennifer Rumber, of the Mahoning Paint 
Corp., will serve as Assistant Treasurer and 
Robert L .  Toth. of The Glidden Co., will be 
a Member-at-Large. 

The meeting's technical speaker was 
David A. Heyl, of Day-Glo Color Corp., 
and he spoke on "FORMULATING COATINGS 
WITH FLUORESCENT PIGMENTS." 

Mr. Heyl's presentation covered the fol- 
lowing topics: (1) What is fluorescence; (2) 
What are fluorescent pigments; (3) Fluores- 
cent coating formulations: and (4) Limita- 
tions of fluorescent pigments. When dis- 
cussing fluorescence, the speaker said, you 
need to concern yourselfwith agood visible 
color spectrum-bright conventional colors 
reflect a maximum of 90%, fluorescence 
can reflect as much as 200 to 300%. 

THE FSCT's PAINT INDUSTRIES' SHOW 
IN NEW ORLEANS 

AND 

THE JOURNAL OF COATINGS 
TECHNOLOGY 

HEADLINE THE MAIN EVENT 
When it comes to capturing the people, products, and services of the coatings 

industry, look no further than the Federation's Annual Meeting and Paint Indus- 
tries' Show and the JOURNAL OF COATINGS TECHNOLOGY. In fact, the JCT was voted 
as one of the industry's most frequently read publications and most useful to 
industry personnel in their work.' The special Paint Show issues are: 

AUGUST '944Preliminary Convention Issue) The first official listing of the 
preliminary pro&am of technical sessfons is feat~red along w~th the foor plan of 
show exhlbltors, reaistrat~on and hous~na forms, and hotel information, as well as 
general show deta'is. (Order ~ead l i ne&~ l~  1) 

SEPTEMBER '9 lyAnnual  Meeting and Paint Show Issue) This special issue 
welcomes readers to New Orleans with comprehensive coverage of these FSCT- 
sponsored events. The issue, distributed at the Show in addition to our regular 
circulation, focuses on the FSCT Annual Meeting and contains the final program 

I 1 of techn~cal sesslons as well as abstracts of papers to be presented The prem er 
event of the coatlnos lno~St~-the Palnt Industries' Show-IS fully detaled wlth 
up-to-date lnforma~on on aliexhlbitors, w~th emphasls on products and speclal 
booth features Listlngs of exh~b~tors and a floor plan will serve as a guide for 
attendeesandasa reference source forthose who wlllonly be able to read all about 
~t (Order Deadlm6-August 1 )  

DECEMBER '9lyConvent ion Wrap-Up) This Issue features hlghl~ghts of the 
FSCT Annual Meetlng and Palnt Industries' Show Photo dlsplays of the award 
wlnnmg booths, and a complete revlew of the Annual Meeting, lncludlng award 
winners and special events, IS presented (Order Deadlin6-November 1) 

'Survey of 1993 Paint Show anendees (conducted by Exhibit Surveys. incl I i 

To adverifse fn the JOURNAL OF COATINGS TECHNOLOGY, contact 
FSCT Adverl~smng Servrces, 492 Nornstown Rd. Blue Be4 PA 19422 

(610) 940-0777, Fax (610) 940-0292 
'-r 

. ---"-P-"-~--- A--- - ~ ~ .- -?4 
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f \ 
Constituent Society Meetings and Secretaries 
BALTIMORE (Third Thursday-Manin's West, Baltimore. MD). AI.RERT HOLOER. 

U.S. Navy, David Taylor Research Ctr., Code 2841, Annapolis, MD 21402-5067. 
BIRMINGHAM (First Thursday-Strathallan Hotel. Birmingham, England). P. 

HASSAI L. Newtown Industrial Paints Ltd.. Silica Rd.. Amington Ind. Est., Tamwonh, 
Staffs. 877 4DT. England. 

CDlC (Second Monday-Location alternates between Columbus, Cincinnati, Day- 
ton, and Indianapolis). JOHN C. AVERY, Cintech Industrial Coatings, lnc., 2217 Langdon 
Farm Rd., Cincinnati. OH 45237.4792. 

CHICAGO (First Monday-Sharko's Restaurant, Villa Park. IL). C. DAVIO STROMBERG, 
Standard T Chemical, 290 E. Joe Orr Rd., Chicago, IL 60633. 

CLEVELAND (Third Tuesday-Brown Derby. Independence, OH). MICHAEL A. 
WOI.FE, Seegott Inc.. 5400 Naiman Pkwy.. Solon, OH 44139. 

DALLAS (Second Thursday following first Wednesday-Radisson Hotel, Dallas, 
TX). PAUL KAPI.AN, Cookson Pigments, Inc., 2001 San Miguel Dr., Plano, TX 75704. 

DETROIT (Second Tuesday-meeting sites vary). TEDO L. STUOBEHN, Boehle Chemi- 
cal Inc.. 19306 W. 10 Mile Rd., Southfield, MI 48037. 

GOLDEN GATE (Monday before third Wednesday-alternates between Franc- 
esco's in Oakland, CA. and Holiday Inn in S. San Franscisco). EVE STROMQUIST. Flecto 
Corp., 100 45th St., Oakland, CA 94608. 

HOUSTON (Second Wednesday-Houston Medallion Hotel. Houston. TX). ED- 
WARD E. Boss, Bos5co Industries, Inc., P.O. Box 680023, Houston. TX 77268-0023. 

KANSAS CITY (Second Thursday-<ascone's Restaurant. Kansas City, MO). WIL- 
LIAM T. PORTER. Hillyard Industries. Inc.. P.O. Box 909. St. Joseph, MO 64502. 

LOS ANGELES (Second Wednesday-Steven's Steakhouse, City of Commerce, 
CA). ROBERT J. S K A R ~ A N .  McWhorter Inc.. 5501 E. Slauson Ave., Los Angeles, CA 
90040. 

LOUISVILLE (Third Wednesday-Executive West Motor Hotel, Louisville. KY). 
ANOREW TRAISTER. Counaulds Coatings. Inc., 400 S. I ~ T H  ST.. LOUISVILLE, KY 40201. 

MEXICO (Every fifteen days-4iabriel Mancera, Mexico City, Mexico). SERGIO 
ROJAS. Pinturas International. S.A. De C.V., Ganaderos 234, Col. Granjas Esmeralda, 
09810 Mexico. D.F., Mexico. 

MONTREAL (First Wednesday-Le Bifthkque Steakhouse. Ville St. Laurent, Que- 
bec). ESTHER ROULEAU MCCARTHY, Stochem Inc., 1455 32nd Ave., Lachine, Que. H8T 
35 1.  Canada. 

NEW ENGLAND (Third ThursdaySheraton Lexington Hotel. Lexlngton. MA, 
and other locations in Massachusetts and Rhode Island). CHARLES SHEARER, ZENECA 
Resins, 730 Main St.. Wilmington, MA 01887. 

NEW YORK (Second Tuesday-Landmark 11. East Rutherford. NJ). CARY GROBSTEIN, 
Cardinal Color & Chemical, Inc., 50-56 First Ave., Paterson, NJ 07524. 

NORTHWESTERN (Tuesday following frist Monday-lax Cafe, Minneapolis. 
MN). HAROLD H. CHRISTHILF, The Valspar Corp., P.O. Box 1461. Minneapolis, MN 
55440. 

PACIFIC NORTHWEST (PORTLAND S~cTto~-Tuesday before third Wednesday- 
Rose's. Ponland, OR; Puom SOUND S~cTrn~-Third Wednesday-Barnaby's. Tukwila, 
WA: VANCOUVER SECTION-Thursday after third Wednesday-Delphi Steak & Pizza, 
Vancouver). RICHARD C. TOMCMK. Specialty Polymers, Inc., 17316 E. Riverside PI.. 
Bothell. WA 9801 1. 

PHILADELPHIA (Second Thursday-Williamson's Restaurant, GSB Bldg., Bala 
Cynwyd. PA). HOWARD SALMON, Akzo Coatings, Inc. I00 Belmont Dr., Somerset, NJ 
08873. 

PIEDMONT (Third Wednesday-Ramada Inn Airporl, Greensboro, NC). Boe BEHOP, 
Ashland Chemlcal Co., P.O. Box 19959, Greensboro. NC 27419. 

PITTSBURGH (Second Monday-Montemurro's Restaurant. Sharpsburg, PA). W. 
RAY LYMAN, JR, Ray Lyman & Co. 3462 Hills Church Rd., Expolt, PA 15632. 

ROCKY MOUNTAIN (Monday following first Wednesday-Zangs Brewery, Den- 
ver, CO). PAUL DELMONICO, Old Westem Paint Co., Inc., 2001 W. Barberry PI., Denver. 
CO 80204. 

ST. LOUIS (Third Tuesday-Salad Bowl Cafeteria, St. Louis, MO). JAMES LINOSLEY. 
Akzo Resins. 2904 Missouri Ave., E. St. Louis. IL 62205. 

SOUTHERN (GULF COAST SECTION-third Thursday; CENTRAL FLORIDA SECTION- 
third Thursday after first Monday; ATLANTA SECTION-third Thursday; MEMPHIS SEC- 
TION-bi-monthly on second Tuesday: and MIAMI SECTION-Tuesday prior to Central 
Florida Section). ROBERT WAYNE WEST. Thompson & Formby, Inc., 10136 Magnolia Dr., 
P.O. Box 667. Olive Branch. MS 381 17. 

TORONTO (Second Mondayxambridge Motor Hotel. Toronto). KEVIN PELLINO, 
lnonech Chimie Inc.. 4135 LaStrada Hts.. Mississauga, Ontario LSC 3VI. Canada. 

WESTERN NEW YORK (Third Tuesday-meeting sites vary). MARKO MARKOFF, 

L 

Mr. Heyl described fluorescent pigments 
a s  dyed polymeric resins, typically conden- 
sation polymers of melamine, formaldehyde, 
and toluene sulfonamide. These resins need 
to possess certain properties to  make them 
feasible as carrier resins for the fluorescent 
dyes. According to the speaker, they need to 
be transparent and colorless so  they d o  not 
affect or interfere with the fluorescent dyes 
and the color that is developed by the fluo- 
rescent dyes. They are also required to be 
friable and compatible with the dyes and 
have sufficient chemical and heat stability. 
When discussing fluorescent pigments in 
coatings, Mr. Heyl said that they are avail- 
able in thermoplastic and thermoset types 
depending on the final product requirements. 

Several key market areas where fluores- 
cence may be used include: safety, advertis- 
ing signs-point of display, aerosol mark- 
ingpaint and utility paints, and hobby sports 
and toy applications. Mr. Heyl pointed out 
that solvent selection, bleed, pigment load- 
ing, and dispersion are the four main areas 
to  consider when getting involved with for- 
mulations with fluorescence. The speaker 
added that fluorescence have poor exterior 
light fastness and are very susceptible to 
color degradation from direct sunlight. T o  
increase outdoor durability, Mr. Heyl sug- 
gested adding UV absorber and increase 
mil thickness of the coating. 

MICHAEL A. WOLFE, Secretary 

..................... GOLDEN GATE APR. 

"Vynate Latexes" 

California Paint Council (CPC) Execu- 
tive Director Matt Dustin mentioned that 
anti-graffiti legislation sponsored by the CPC 
was currently before the Assembly Public 
Safety Committee where the bill was en- 
countering last minute opposition. He sug- 
gested that Society members with an inter- 
est in the bill should call o r  fax their sup- 
port. Mr. Dustin also announced the CPC 
would write a letter addressing billboards 
placed by Alameda County that target paint 
as a water pollutant. 

A presentation on "VVNATE LATEXES'' 
was delivered by Oliver W. Smith, of Union 
Carbide Corp. 

According to Mr. Smith. Vynate latexes 
are relatively new. 

EVE STROMQUIST, Secreta,:y 

.................... LOS ANGELES MAR. 

"Polyurethane Dispersions" 

A moment of silence was observed in 
memory of Society member Mike Wexler, 
formerly of WLS Coatings. 

Environmental Committee Chairman 
Dave Muggee, of E.T. Horn Co., reported 
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that the Department of Transportation (DOT) 
Research and Special Program Administra- 
tion (RASPA) is considering eliminating the 
special label for poisonous materials, Class 
6.1, Packaging Group 111. "Keep Away from 
F o o d  in favor of "Poison." He said chemi- 
cal companies and motor carriers are in fa- 
vor of keeping the special label. 

The Chairman also mentioned that the 
American National Standards Institute 
(ANSI) is proposing to raise the flash point 
for flammable liquids to 14I0F to be consis- 
tent with DOT. Thc DOT has an exemption 
for liquids with flash points of 100 to 141°F 
shipped in nonbulk containers to be classed 
as combustible if no other hazard is present. 
OSHA currently classes liquids with flash 
points below 10O0Fas flammable. 

In addition, Mr. Muggee reported that 
EPA has proposed the addition of 313 new 
chemicals to be added to the Toxics Report- 
ing Inventory under SARA Ill, Section 3 13. 
Some of the proposed chemicals are: tributyl 
tin oxide; chlorendic acid; cyclohexanol; 
dimethyl amine: manmade mineral fibers 
(Fiberglass); 1,l methylene his (4 isocyan- 
tocyclohexane) MDI; methylene bis thiocy- 
anate; n-methylolacrylamide; n-methyl-2 
pyrrolidone: sodium chlorite; sodium hypo- 
chlorite: tetra sodium ethylene diamine; tetra 
acetic acid; triethylamine: and most chloro- 
tlourocarbons. 

Dodwell DeSilva, of Aerojet Industries, 
pdated members on the repercussions of 
he South Coast AQMD's Regional Clean 

.4ir Incentives Market (RECLAIM) Pro- 
gram. also known as the "buying and selling 
of smog." According to Mr. DeSilva, prior 
to 1992 emissions were controlled by com- 
mand and control, whereby permits were 
issued for spray units, etc. The RECLAIM 
concept removes the specific source permit 
and instead assigns a specific number of 
maximum pounds of VOC to be emitted by 
each facility. This is also referred to as the 
"bubble concept." 

"POLYURETHANE DISPERSIONS FOR COAT- 
INGS AND INKS,*' was presented by Tony 
Pajerski. of ZENECA Resins. 

Dr. Pajerski reviewed polyurethane dis- 
persions (PUDs) as well as a comparison 
versus acrylic emulsions. In addition, the 
talk covered the general aspects of water- 
borne polymer colloids, emulsion polymers 
versus condensation polymers, general col- 
loidal stabilization, and polyurethane dis- 
persion synthesis. 

The speaker noted that polyurethane col- 
loids are becoming very popular due to en- 
vironmental legislation. The most popular 
are polymer dispersions prepared by emul- 
sion polymerization. These colloids, stated 
Dr. Pajerski, are prepared by a free radical 
polymerization process which leads to avery 
high molecular weight material with a fairly 
narrow molecular weight distribution. In 
contrast, polyurethane dispersions are made 

by condensation reaction in which one takes 
diisocyanates and diols and forms a pre- 
formed polymer, which then gets dispersed 
in water. According to Dr. Pajerski, the two 
most important processes used to form a 
prepolymerare referred toas the prepolymer 
mixing process and the acetone process. 

The presenter mentioned that there are 
two major classes of dispersions: those be- 
ing ionic, which carry an acid group that is 
neutralized with an amine, and nonionics, 
those which have the surfactant molecule 
attached to the backbone of the polymer. 

Another differentiating aspects of these 
dispersions versus acrylic latexes, said the 
speaker, relates to particle size and panicle 
size control. The acrylic latexes have par- 
ticle sizes in the range of 80-100 nanom- 
eters whereas polyurethanes typically run at 
24-65 nanometers. In addition, according to 
Dr. Pajerski, acrylic particles are all very 
much the same size and, by contrast, poly- 
urethanes have a very high polydispersity. 
Particle size control with latex results from 
a balance of surfactant concentration, poly- 
mer temperature, and initiator concentra- 
tion. On the other hand, aqueous urethanes 
are particle size controlled by the amount of 
dispersing groups you put into the back- 
bone. 

Dr. Pajerski reported that colloidal sta- 
bility is very important in formulating coat- 
ings, particularly when combining a ure- 
thane with an acrylic emulsion. In acrylics. 
colloidal stability is affected by initiator frag- 
ments, surfactants, and functional groups 
used in the backbone and they are typically 
relatively pH stable. In contrast, urethanes 
as a class are generally stable over a wide 
variety of pH's. 

The speaker noted that morphological 
characterization done by fluorescence spec- 
troscopy shows that the urethane is quite 
different than the acrylic. The PUD has an 
open, swollen morphology. The reasons for 

any usable laboratory equipment that can be 
utilized at a coatings laboratory being de- 
veloped at Cal Poly Pomona (CPP). He men- 
tioned that Myers Engineering has already 
donated a twin shaft disperser to the pro- 
gram. 

Joseph B. Evans, of Trail Chemical 
Corp., and Edward Barrie, Jr.. of Sinclair 
Paint Co.. are coordinating a program to 

Check Out Five Great 
Reasons Why You 

Should Renew Your 
Membership In The FSCT 

rn A 1 -year subscription to the 
JOURNAL OF COATINGS TECHNOLOGY, 
the technical publication of the 
coatings industry, is included 
with your membership. 

Monthly Society technical 
talks offered locally keep YOU 
informed of the ever-changing 
technology in the coatings in- 
dustry. 

Incredible networking op- 
portunities with industry col- 
leagues. 

a Federation publications 
and seminars are available to 
you at substantial $$ savings. 

;ers;s acrylic latexes typically have rela- I Show. 

this, according to Dr. Pajerski, relate to the 
synthesis procedure used, the presence of 
water as a diluent. the nature of the back- 
bone. and the amount of the stabilizing 
groups in the backbone. In general, PUDs 

' Member rates for 
registration to the FSCT's klnual 
Meeting and Paint Industries' 

"Polymer Development 
Technology" 

tively high MFTs with low resultant hard- 
ness levels. 

ROBERT SKARVAN, Sec,r.ercr,:v 

LOS ANGELES ..................... APR. 

A moment of silence was observed for 
the passing of Society Past-President Leo 
Forth. Jr. It was noted that Mr. Forth was 
instrumental in establishing the first West- 
em Societies Coatings Symposium. 

In The 
Local Society Includes 

Membership In The 
Federation 

John A. Gordon, of Pacific Technical 
Consultants, requested from the audience 

For more Information, contact your 
local Society. or write to Federation of 

Societ~es for Cootings Technology. 
492 Norrlstown Rd.. Blue Bell. PA 19422 
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speak to high school students on the virtue.; 
of pursuing a career in the field of paint and 
coatings. To  date, 12 people have volun- 
teered to present talks and the coordinators 
have developed an outline for the program 
and presentations. 

Environmental Committee Chairman 
Dave Muggee, of E.T. Horn Co.. updated 
the members on a public workshop to be 
held on Senate Bill 1731, "Risk Reduction 
Audits and Plans." The bill requires that 
facilities determined by the APC or  an 
AQMD that pose a significant risk under 
the air toxic hotspots law.preparc and imple- 
ment an audit and plan which will reduce 
that risk below the significant level in live 
years. 

The first talk of the evening was given 
by Davitl Roller. of Alpha Consultants. His 
motivational talk was entitled, "HOW TOE\-  
JOY GET~ITING UI' IV THE. Mouhl ' l~  4UD Go~vc; 
-ro WORK." 

The technical presentation of the meet- 
ing. "THE USE OF VYNATES AS A N  AVENIIE  TO 

NEW POLYMER DEVEL.OPLIEST TECIIYOL~GY." 
and was given by Dave Lunzer. of Union 
Carbide Corn. 

out thnt the amount of substitution on the 
carbon atom adjacent to the carhonyl group 
that is present in most of these monomers 
drastically affects the resistance to hydroly- 
sis of polymer\ sobsequently made with 
them. By increasing subst~tution. T, also 
increases as the polymer backbone becomes 
Inore and more crowded, and wbscquently 
becomes less rigid. According to the speaker. 
polymers made with a 2:l and 3:l molar 
ratio of vinyl acetate to Vynate proved to 
have the beat balance of properties while 
still having very good hydrolysi~ resistance. 

Mr. Lunzer pointed out that Vynate poly- 
mers have been tested for exterior durabil- 
ity and if formulated properly can give grain 
crack resistance cqu;~l to that of an acrylic. 
In interior paint. the Vynate polymers re- 
portedly ofrer good hardness and block and 
water re\istance. In discussing Vynate paints 
made  with urethane,  urethane alkali 
swellable, and hydroxy ethyl cellulose thick- 
eners. the speaker said thnt high glosses 
were obtaini~ble with all. 

In summary. Mr. Lunzer reported that 
Vynatcs are designed to glve good gloss 
and water and block resistance. Wide vari- 
eties of polymers. suitable for many end 
uses. can be made with Vvnate because it 

Q. HOW do rhe Vyr~(~res l~ei:fiwm on 
fnerul n.i/h t.('.s/~e(.r IO u d l t r ~ i o ~ ~  ail(/ (.ot.ro- 
.\iOll ." 

A. We have not done any work in this 
area yet. 

ROBERT SKARVAN, .7rcl.rtap 

NEW YORK .......................... MAR. 

"FBI Forensic Lab Work" 

FSCT President-Elect Joseph P. Wnlton. 
of Jamestown Paint Co., addressed the mem- 
bers on the education of our youth on the 
importance of the pnint and coatings indus- 
try. He stated that many of the Constituent 
Societies are attracting the youth through 
science fairs, etc. He stressed that the FSCT 
is focusing more on education and that there 
are numerous opportunities available for our 
memhers to continue theireducation. in par- 
ticular, through the effort of the Coatings 
Industry Education Foundation and the Pro- 
fessional Development Committee. 

Mr. Walton also mentioned the coop- 
erative efforts between the FSCTand NPCA 
in recent years, in particul;~r the Panorama'" 
Coatings MSDS System on CD-ROM. 

In discussing the structure of Vynate copolymerizes with a wide variety of mono- The second guest speaker was FSCT 
and other monomers. Mr. Lunzer pointed mcrs. Executive Vice President Robert F. Ziegler. 

~~ - - - - - -  - - - - - - - - - - - 
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tens of thousands of dollars in 
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He updated members on the progress of the 
Panorama project and current activities of 
the 1994 Annual Meeting and Paint Indus- 
trie5' Show to be held in October in New 
Orleans. LA. 

Technical Committee Chairman Sheila 
Westerveld, of Standard Coating Corp., re- 
ported that the committee is currently work- 
ing on two studies. One is a rheological modi- 
fiers study and the other is on defoamers. 

Societv President Armand J. Stolte, of 

Mr. Broome explained that this study 
has been going for over four years and a 
variety of kaolin exterior pigments have been 
tested, i.e., delaminated and calcined. The 
following six pigments were used in this 
study: ( I )  hydrous kaolin clay: (2) conven- 
tional calcine kaolin; (3) premium calcine 
kaolin; (4) structured pigment; (5) six mi- 
cron calcium carbonate; and (6) kaolin based 
structured flatting pigment. According to 
the speaker, all of the mentioned pigments 
have a variety of oil absorption and bright- . . 

common components, such as a clearcoat, a 
basecoat, and a primer, metal surfaces re- 
ceive additional treatment of electrodeposi- 
tion (E-Coat) and phosphate treatments. On 
the other hand, added the speaker, plastic 
substrates are treated with adhesion pro- 
moters to ensure bonding of the coating to 
the plastic surface(s). 

The speaker outlined four possible meth- 
ods for testing any given coating system: 

(1) Ask suppliers (fastlinexpensive) 
(2) Outdoor testing (slowlreliable) 
(3) Accelerated testine (fast (false) re- . , - .  . 

RHEOX, inc., presented Emil Vyskocil, of 
neSS levels. 

Eastech Chemical 
with an award for Threevinyl acrylics werestudied as well. SUItS) 

the presentation of the paper G.Silicone Ad- They were Unocal17-7, UnionCarbide 176. 
can and see (slowlexpensive) 

ditives for High-Solids Coatings,., at the 
and Unoca1.1083. Mr. Broome reported little As it is 'pparent that a fast and 

differences in the performances of the three reliable testing of these finishes does not 
FSCT Annual Meeting in Atlanta. exist. However, according to Dr. Gerlock, if 

The meeting's technical speaker was 
James E. Corby, of the FBI. With the use of 
slides, Mr. Corby's discussion focused on 
the microscopic, microchemical, and instru- 
mental techniques used in the analysis. com- 
parison, and identification of coatings and 
their ingredients. He explained how paints 
and coatings applied to cases such as the 
World Trade Center bombing, the Waco, 
Texas case, and the recent Ames spy case. 
Mr. Corby explained that they try to put a 
person back at the scene of the crime by 
something that was left there or something 
that was taken away. One of the best ways 
to do that is through trace evidence, and one 
of the best forms of trace evidence is paint. 
He noted that evidence at a crime scene can 
prove or disprove an alibi. 

Q. Wheti a cemetery or a house qf wor- 
ship is spray painted, do you get involised 
with that type of crime? 

A. Yes we do get involved, especially 
when it is of a racial origin andviolates civil 
rights. It then becomes a Federal offense. 

CARY GRORSTEIN, Secretary 

........................... NEW YORK APR. 

"Kaolin Clays in Exterior 
Latex Paints" 

Environmental Committee Chairman 
Alfred A. Sarnotsky, of Spraylat Corp., re- 
ported that the State of New York has is- 
sued a draft document dealing with regulat- 
ing the people who paint furniture for the 
secondary woodwork industry. 

President Armand J. Stolte, of RHEOX, 
Inc., mentioned that in cooperation with the 
Cleveland Society, brochures highlighting 
the Society's 37th Annual Technical Sym- 
posium were available at the meeting. 

The technical speaker for the meeting 
was Southern Society Member Thad T. 
Broome, of J.M. Huber C o p .  He spoke on 
"KAOLIN CLAYS I N  EXTERIOR LATEX PAINTS.'' 

For the study, a secondary line of latex 
flat house paints was utilized and the speaker 
explained the composition of each of the 
paints. Calcium carbonate performed better 
to control mildew growth that was intro- 
duced by the alkyd primer. The speaker 
concluded by stating that those pigments 
with calcium carl-mate extender and with 
kaolin clay perfarmed the best. 

CARV GRORSTEIN, Secretary 

............................. ST. LOUIS APR. 

"Mass Flow Meters" 

Larry Walker, the recipient of the 
Society's Scholarship Award, expressed his 
thanks for the opportunity to attend a short 
course at the University of Missouri-Rolla. 

"CORIOLIS EFFECT MASS FLOW METERS.'' 
was discussed at the meeting by Steve Smith, 
of Micro-Motion Corp. 

The speaker explained that coriolis flow 
meters offer a precise method of mass mea- 
surement. The meters reportedly measure 
mass as affected by acceleration unlike volu- 
metric devices that do not measure mass, 
only volume regardless of density. 

JAMES B. LINDSLEY, Secretary 

............................ TORONTO APR. 

"Automotive Paint" 

Jim Agostino, of K-G Packaging Ltd. 
was presented with a 2.5-Year Membership 
Pin. 

The technical presentation entitled, 
 LEARNI IN^^ TO ANTICIPATE THE WEATHER- 
ABILITY PERFORMANCE OF AUTOMOTIVE PAINT 
JoR." was given by John Gerlock, of Ford 
Motor Co. 

Dr. Gerlock began his talk with a review 
of the components involved in coating both 
metal and plastic substrates found in today's 
automobiles. Although both substrates share 

you look past such problems as gloss loss, 
cracking, peeling, and color changes, and 
focus on measuring rates of chemical 
changes within the coating system involved, 
then perhaps a compromise testing method 
is available. The results of this testing ap- 
proach found that 80% of the UV light ab- 
sorbers incorporated into today's automo- 
tive finishes migrate into the reaction injec- 
tion molding (RIM) components of the au- 
tomobile he.. bum~ers. facia. etc.). . . . . . .  

Dr. Gerlock continued by reviewing the 
photooxidation of paint and chemical path- 
ways involved in the breakdown of the vari- 
ous polymers in apaint film. However, such 
a breakdown is not immediate. This is pri- 
marily due to the polymeric and multi- 
crosslinked nature of these coating films. 

Current research has also pointed to the 
role of polymer end groups In the perfor- 
mance of various coating films, stated the 
speaker. Specifically, it is known that these 
end groups have an effect on the photo- 
chemical degradation of the paint film. Ac- 
cording to Dr. Gerlock, IR spectroscopy is 
employed for the quantitative measure- 
ment (~)  of the products of photooxidation 
in the clearcoat component of the paint film. 
In addition, the rate of growth of these prod- 
ucts can also be tracked by using the IR 
technique. 

Another point to consider, added the 
speaker, was the amount of time the UV 
light reaches the basecoat. Such informa- 
tion forms a quantitative measurement of an 
automobile's finish "lifespan," a very im- 
portant criteria in the sales and marketing 
effort of today's manufacturers. 

In conclusion, Dr. Gerlock's talk delved 
into the area of "tracing" the carbonyl com- 
ponents found in the paint film through 
means of 0 -  18 (heavy oxygen). 

Q. Has the use of cathodic protection 
devices mtered irzro your work.? 

A. No. I am not entirely sure of the 
relevance of such an approach in the type of 
work I have outlined in the talk. The issue 
of cathodic protection relates more to the 
science of corrosion. 

KEVIN PELLING, Secretary 
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Associate 

Blecha. Wulter K.-Kish Crosby Inc.. Louisville. 
KY. 

CLEVELAND 

Actrve 

Harrson,qh. Roheri R.-Graphite Products, 
Brookfield. OH. 

Wrckerr. F r a n l  A,-Tremco Manufacturing. 
Cleveland. OH. 

Associate 

Marel. Pero' A,-Dar-Tech. Inc.. Maple Hts., 
OH. 

LOUISVILLE 

Associate 

Furikhouser. Roy V-Law Environmental. Lou- 
isville, KY. 

Sliurrock. Roherr FDaicolor-Pope,  Inc., Cin- 
cinnati, OH. 

MONTREAL 
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Wlrite. Barton-Canbro. Inc., Valleyfield, Que. 

NEW YORK 

Active 

Associate 

Grout. J o h ~ i  E . - 4 l i n  Corp., Downers Grove. IL. 

PACIFIC NORTHWEST 

Active 

P a ~ r l s e ~ ~ .  Danlnn V.-Fuller-O'Brien Paints. 
Kirkland. WA. 

Riegerr. Daniel-Quad Group Inc., Spokane. WA. 

Associate 

Bantowsl;\.. Margir-Department of Ecology, 
Olympia. WA. 

Fry?. Bill-Hahn Nonhwesi, Inc., Portland. OR. 
Gorrmun. R o k D u P o n t  Co.. Vancouver, WA. 
Hun,cerford. A.C.-Columbia River Carbonates. 

Woodland. WA. 
No,rh.Sie~,[.--The Coast Group. Vancouver. B.C. 
Prins. Beri D -1masco Minerals Inc., Surrey, 

B.C. 

Schn.rylrr. Spencer B.-W. Wash. Painters 
Appreticeship. Seattle WA. 

PITTSBURGH 

Active 

Enmierr. Glenn-PPG Industries. Inc.. Springdale. 
PA. 

Federoff, Donna L.-Betz Laboratories. Pitts- 
burgh, PA. 

Prrrchok. Mrc,huel .I,-.-PPG Industr~es, Inc., 
Springdale. 

U1rir.h. A p e d  D.-Washington Penn Plastic, 
Washington. PA. 

ROCKY MOUNTAIN 

Active 

Brardall. Carn~rri-Mes~mer's, West Jordan, UT. 
Toplisek. Thomas S.-Biochem Systems Inc., 

Golden, CO. 

SOUTHERN 

Active 

Beard. Frederrck 7.-Akzo-Nobel, Clinton, MS. 
Drew. Antnnrfrs M.-Superior Polymers, Inc., 

Miami, FL. 
Hacknieyer. Lee-Associated Paint, Inc.. Med- 

ley. n. 
Quavle. Bruce B -Atlas Chemical Co., mi am^. 
Tinro. .lohri 7.-Ak;.o-Nobel, Clinton. 
While. Rarrrlull H.-Akro-Nobel. Clinton. 

Associate 

Gregg, Jinrnry C.-KRONOS, Inc.. Matthews. 
NC. 

Henihree. Curol-PPG Industries. Inc.. Cumming, 
GA. 

.loye. RrchurdR.-Ross Chem Inc., Fountain Inn. 
SC. 

Kn.k. F,o,n.i.c D.-Reichhold Chemical?. Inc.. 
Stockbridge. FA.  

Kr~ight. Willianr .l.<YTEC Industries. Atlanta. 
FA. 

Magan. Phi1R.-Olin, Marietta. GA. 

TORONTO 

Active 

Joshi.  Bharor N.-Schenectady Chemicals 
Canada Ltd.. Scarborough, Ont. 

Tapper-. A. Wi1lian1-Color Your World. Tor- 

Gaglani. Kunil(,.ch-Troy Chemical Corp., New- onto. Ont. 
Associate 

ark, NJ. Ti~ig. Timorh? K.-Benjamin Moore & Co., Ltd., 
Gniecko, Ja s-CIBA.GEIGY Ardsley, Rice. DoridE.-De~ussa COT.. Akron. OH. Toronto. 

XI" Singo-. Mil-iuni P.-Rohm and Haac Co., Dam- Ver-,~~r,wi. Part1R.-Benjamin Moore & Co., Ltd., , . 
Hipoliro. Peprr(+Agate Lacquer Mfg. Co.. Long aScUS' MD' Toronto. 

Island City. NY. 
Venriirini. Michurl 7.-The Mearl Corp., I . . . .  _ _1 

Buchanan. NY. r - 

Associate 

Car-roll. Rohert E. MI-R.E. Carroll Inc., Tren- 
ton, NJ. 

Grlhrrr. M!o.ra? H R . E .  Carroll Inc., Trenton. 

Retired 

Wilson. Dona1dD.-Summit, NJ. 

NORTHWESTERN 1 
Active I 

Arlclie. Bcrrlamin A.-S.B. Foot Tanning Co., Red- 
wing. MN. 

Hughes, . lanis M.-Honeymead Products. 
Mankato. MN. 

What: 72nd Annual Meeting & 59th Paint Industries' Show 

When: October 12-1 4, 1994 

Where: Ernest N. Morial Convention Center, New Orleans, LA 

Why: To visit the world's largest exhibition of raw materials, equipment, 
and services for the paint and coatings manufacturing industry 
geared to the theme, "Excellence Through Innovation" 

Sponsored 6y %e Fderatwn of Societiesfor Coatings Technology 
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F r e i d u n  ( F r e d )  
Anwari hasjoined the 
staff of the Industrial 
Coatings Department 
in the applications 
area and technical ser- 
vice laboratories for 
waterborne coatings 
of The BFGoodrich 
Co.. Specialty Chemi- 
cals ,  Performance 

F. ~~~~~i Resins and Emulsions 
Division. Cleveland. 

OH. Mr. Anwari spent the last nine years 
with the Coatings Research Group. Inc. He 
currently serves on the Board of Directors 
of the FSCT. is Pres~dent of the Cleveland 
Society, and was Chairman of Cleveland's 
Technical Committee for six years. 

Dar-Tech. Cleveland, OH,  has an- 
nounced that Brett Walburn will assume 
responsibility for BYK-Gardner Color and 
Appearance lnstru~nentation for the com- 
pany in Northern Ohio, Western Pennsylva- 
nia, and West Virginia. 

In other news. Pete Marek has joined 
the company as Sales Representative. Mr. 
Marek will represent raw materials. addi- 
tives, and specialty chemicals in the North- 
ern Ohio territory. He is a member of the 
Cleveland Society. 

Wacker Silicone? Cnrp., Adrian. MI. has 
promoted Darryl  W. Brixius to Technical 
Manager for the company's Building, Seal- 
ants, and Coatings Business Unit. Mr. 
Brixius will be responsible for all technical 
service functions as  well as  research and 
development for Wacker's paint raw mate- 
rials and masonry treatment products. 

PPG Industries. Pittsburgh, PA, has an- 
nounced the creation of the Office of the 
Chief Executive (OCE). Comprising the of- 
fice are Jerry E. Dempsey. Board Chair- 
man and Chief Executive Officer and Rob- 
er t  D. Duncan and Raymond W. LeBoeuf. 
both of whom were elected Executive Vice 
Presidents. In addition. four other5 were 
elected Senior Vice Presidents: Russell L. 
Crane-Human Resources and Atlminis- 
tration: Peter R. Heinze--Chemical\: John 
J. Horgan-Fiber Glass: and Guy  A. 
Zoghby-General Counsel. These four. ;IS 

well as the member\ of the OCE. make up 
PPG's Management Cornmiltee. 

Also. F rank  A. Archinaco was elected 
Vice President. Glass. 
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Olin Corp., Stamford. CT. appointed 
Steven T. Warshanz to Vice President and 
General Manager, Performance Urethanes. 
Mr. Warshaw is responsible for the overall 
management of the company's performance 
urethanes business, including the Luxate" 
aliphatic diisocyantes product line. 

Ted DelDonno assumed the title and 

AlliedSignal, Morris Township, NJ. has 
announced the addition of F.M. Ross 
Armbrecht Jr. to its Performance Addi- 
tives business unit as Director of Technol- 
ogy. In this capacity. Dr. Armbrecht will 
oversee the consolidation, support, and 
growth of technology assets. Prior to join- 
ing the company, Dr. Armbrecht served as 
President of Systech, Wilmington, DE. 

r e ~ p o n \ ~ b l l ~ t ~ e \  ,~ iR~ , t l l r , \  \lan.tgcr forthc 
PnIymcr\ I l l \  I\lcrnot Rohm'l'ssh. F~t,.hhurg. Michae l  T a r w a c k i  M r l l  reprekent 
MA. Mr. DelDonno will manage sales. labo- 
ratory, production. and support for all as- 
pects of the business. Prior to his five years 
with the company, Mr. DelDonno was with 
Industrial Coatings Rercarch at the Rohni 
and Haar Centrill Research Laboratories. 
where he led exploratory research, product 
development. and technical service projects. 

Datacolor International. ~awrenceville. NJ, 
as Area Sales Manager for the company's 
MichiganIOhio River Valley Region. This 
areaencompasses the states ofIndiana, Ken- 
tucky. Michigan, Ohio, and West Virginia. 
Mr. Tarwacki previously held the position 
of Technical Sales Representative for this 
area. 

New York Society Presents Its Annual Awards 

Donald E. Brody accepted the New York Society'$ PaVac Award "for outstanding 
devotion to the Society and his technical developments and educational efforts contributed to 
the advancement of the protective coatings industry." 

Mr. Brody has been in the coatings industry for more than 40 years and is currently a 
Consultant. During this time. he has had experience in research, development. and technical 
services. In addition, Mr. Brody has published numerous papers and has been granted several 
patents. In 1971. he received the Roy H. Kienle Award while serving on many Society 
committees. 

In recognition for his technical achievements and outstanding service to the New York 
Society's Technical Committee, Lawrence Waelde. of Troy Corp.. East Hanover. NJ, 
received the I994 Roy H. Kienle Award. 

Mr. Waclde has heen a memher of the Society since 1980 and a member of the Technical 
Committee since 1984. He served as Chairman of the Committee from 1990-93 and Chair- 
man of the 1993 Spring Symposium. He was Co-chairman of the Subcommittee that 
presented the Sociely's paper "Evaluation of Additives for High-Solids Coatings" at the 
19x9 FSCT Annual Meeting. Mr. Waelde also presented the Committee's paper "Silicone 
Additives of Hish-Solids Coatings" at last year's Annual Meeting where he was awarded 
second place in the Society Speakers Award Competit~on. 

Richard J. Himics, of Daniel Products Co.. Jersey City, NJ, was presented the President's 
Se rv~ce  Award Ibr his long and failhful service to the New York Society and the prolecrive 
coatings industrv. 

Dr. Himics began his coatinss career 28 
years ago. He has been President of Daniel 
Products Co.. since 1982. Dr. Himics has 
served on the Program Committee and was 
Joint Coordinating Chairman of the Legisla- 
tive Update and Society Representative. For- 
merly a memher of both the New York and 
Federl~tion Board of Directors, he has been 
on numerous FSCT Committees including 
Roon, Annual Meetins Program and Plan- 
ning. and Professional Development. Dr. 
Himics served as i~ Trustee of the Coatings 
Industry Education Foundation. L. Waelde R.J. Himics 



T h e  Industrial 
Coatings Unit of Akzo 
Nobel ,  Louisvi l le ,  
KY, has appointed 
Charles  H. Mayne as 
Human  Resources 
Manager. In this po\i- 
tion, he will be a 
member of the lndus- 
lrial Coatings Man- 
agement Team report- 
ingdirectly to ~ ~ b e r t  C,H, M~~~~ 
J. Torha,  President. 
Industrial Coatings. Since joining the com- 
pany in 1983, Mr. Mi~yne ha5 held several 
henior management positions in sales, mar- 
keting. and operalions. 

United StatesTesting Co.. Inc.. Hoboken. 
NJ. has named Robert Broughman as Re- 
gional Marketing Representative, Biologi- 
cal and Chemical Services. Mr. Brough- 
man's experience includes the business de- 
velopment, sales, and marketing of clinicnl 
ant1 pharmaceutical products and analytic;~l 
instruments. His most recent positions com- 
b~ncd  his technical and msrketing back- 
ground at a New York-based science prod- 
ucts company and a Cincinnati-based re- 
search services firm. 

Kline and Co., Inc., Fairfield, NJ. an- 
nounced the addition of Bardia Mesbah as  
a Business Manager in the firm's Chemi- 
culs Practice. In this capacity, Mr. Mesbah 
will co-manage the practice with Er ic  
Vogelsherg and will have overall manage- 
ment responsibility for the Adhesives. Seal- 
ants, and Coatings Practice. He will assist 
Mr. Vogelsberg in the marketing and man- 
agement of the company's proprietary con- 
sulting services. 

Richard Roberts has been named Busi- 
ness Manager for the Textile Business of 
ICI Surfactants, Wilmington. DE. Based in 
Bolton. United Kingdom, Mr. Roberts is 
charged with the company's textile opera- 
tions throughout the world, except for Asia 
Pacific. 

Sybron Chemicals Inc.. Birmingham. NJ, 
has announced the appointment of David J. 
Drahos to the position of Senior Research 
Scientist for the Biochemici~l Division. Prior 
to joinlng the company, Dr. Drnhos served 
as Research Group Leader for the applied 
environmental niicrobiology program of 
Momanto Co. 

FORMULATOR'S 
DATA DISK 

Developed and Marketed by Philadelphia Society for 
Coatings Technology. Programming and suppott by DCC. 

Inqu~ries: 

Data Des~gn Corp. 
P. 0. Box 8080 

Lancaster, PA 17604 
Phone: 71 7-684-9797 

Fax: 717-684-71 17 PpSCT 
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Dan Eberhart  hasjoined the Instrument 
Society of America (ISA), Research Tri- 
angle Park, NC, as Director of Member and 
Customer Services. Mr. Eherhart is respon- 
sible for managing the processing and ful- 
fillment of member records. catalog orders. 
magazine subscriptions, and training semi- 

nar registrations. 
In addition. Mary  Ann Cohen was 

named Manager. Marketing Services. In this 
position. Ms. Cohen will assist ISA's busi- 
ness units with the development of strategic 
business plans and will implement market- 
ing campaigns throughout the year. 

Vanessa French-Harris  was promoted 
to Director of Graphics. Ms. French-Harris 
will be responsible for the quality of all 
graphics produced by or for ISA. 

Carl  I,. Segraves has been named Vice 
President-Corporate Purchasing for  
Harcros Chemicals. Inc., Kansas  it;, KS. 
Formerly Director. Colporate Purchasing. 
Mr. Segriives will continue to have overall 
responsibility for corporale purchasing for 
the company's distribution center\ located 
throughout the U.S. He has held various 
positions with Harcros. including Sales. 
Marketing Manager, Project Manager. and 
District Manager. 

speeds paint 
v~scosity 
measurements 
Simplify viscosity measurement of 
points, coatings and related 
material with Brookfield KU-1 
digital viscometer. New economical 
instrument provides: 

Com atibility with industry 
stanfards 
Continuous sensing and display 
Test reading within seconds lt""I, 
Switchable Krebs Units or qrams 

I Resolution within 1 KU or 3 1 1 
grams 
Traditional Brookfield accur 

Call us at 1-800-628-8139 

n ( (BROOKFIELD BROOKFIELD ENGINEERING LABS, INC. 
Dept Ku, 240 Cushin Street 
Stoughtan, MA 020A-2398, USA 

617-344-4310 FAX: 617-344.7141 . 800-628-8139 (US ex M I  
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The Southern Society for Coatings Technology and the Department of Polymer Science at The University of Southern 
Mississippi invite all interested persons to submit papers for presentation at the 22nd Annual Waterborne, Higher-Solids, 
and Powder Coatings Symposium. 

Papers relating to the chemistry, formulation. and marketing of waterborne, higher-solids, powder and other advanced 
coating systems are solicited. Papers relating to engineering aspects of coating systems or solvent abatement are also 
solicited. 

Title, abstract, and author's name(s) (speaker's name underlined) should be submitted not later than August 15, 1994 to: 

Dr. Robson F. Storey or Dr. Shelby F. Thames 
Co-Organizers, WBHS & PC Symposium 
Department of Polymer Science 
The University of Southern Mississippi 
Box 10076 
Hattiesburg. MS 39406-0076 

The completed paper should be submitted by December 2. 1994. The preliminary program will be developed based on 
the submitted abstracts. Manuscripts will be required for inclusion in the Symposium Proceedings. 

It is required that all papers be original and of scientific value. 
For additional information call (601) 266-5193, or 4475. 
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Fortify every 
drop of your 
paint with 
HALOX 
Inhibitive 
Pigments 

Reference Manual 
Get detailed product information. I 
performance data ,  applications. 
fo rmula t~on  guidelines, and 
more in your personal copy of 
thisvaluable reference. Examine 
t h e  comprehensive selection of 
non-toxic HALOX pigments  for  
corrosion inhtbition and tannin 
stain blocking, compatible wi th  
a wide variety of wa te r  and 
solvent-borne coatings systems.  
And discover how t h e  unique 
added values of HALOX SQP- 
Service. Quality. Performance- 
will fortify your industrial. pro- 
fessional, and consumer paints. 

Advanced technology 
applied against corrosion 

HALOX PIGMENTS 
,325 j.mme, 9rrl I<:( ' '1: h 4hjLO-2260 

214 931 1560 FGr 213 133 1570 

PATTY'S INDUSTRIAL HYGIENE 
AND TECHNOLOGY: TOXICOL- 
OGY, 4TH EDITION VOLUME II, 
PART A 

Edited by 
George D. Clayton and 
Florence E. Clayton 

Published by 
John A. Wiley & Sons, Inc. 
605 Third Ave. 
New York, NY 101 58-001 2 (1 993) 
xvi + 944 pages, $1 95 

Reviewed by 
Paul R. Guevin Jr. 
P.R. Guevin Associates 
Westerville, OH 

This book isan updateofthe thirdedition 
which dates back to 1981. It is faithful to 
Frank Patty's original idea of having a com- 
prehensive and convenient reference that 
combines field experience with research. 

The book is divided into 15 chapters 
written by industrial hygienists, toxicolo- 
gists, and physicians whoare leaders in their 
field. The coverage and treatment of each 

topic is directed primarily towards industry 
professionals wanting to keep abreast of the 
practical dangers of industrial toxins in their 
area. Much of the information contained in 
the book is an in-depth analysis of subjects 
such as tobacco smoke (a timely topic), sol- 
vents. occupational carcinogens, peroxides, 
epoxy resins, asbestos, etc. Numerous tables 
report topological characteristics of many 
compounds. Numerous references are pre- 
sented at the end of each chapter. The index 
makes it easy to find technical discussions 
and properties of all of the chemicals. 

The book is not a text book; it isaspecial- 
ized, in-depth volume, one of what will be a 
total of six books containing 46 chapters. 
Eachchapter in this volume covers the basic 
concepts and detailed descriptions of current 
topics of importance. It can be considered a 
welcomed addition to a reference library. It 
contains numerous references which help 
the reader find additional information. For 
example, the chapter "Epoxy Compounds," 
written by Drs. Thomas Gardiner. John M. 
Waechter. and Donald E. Stevenson. con- 
tains 100 pages of text and 450 references. 
This book. as well as others in the series, is a 
reference source to individuals seeking a 
quick fix for information. orpersons needtng 
a refresher and update on the specific topics 
covered. 

- 

I IS0  Seeks U.S. Paint Industry Assistance 

Recently. I attended a meeting of Technical Committee 35 ("Paint") 
of the International Standard Organtzation, in Tokyo. It was unfortu- 
nate that no representatives from the U.S. were in attendance. 

This is most regrettable as paints, exported by your members, are 
likely to be tested abroad by methods established by this I S 0  commit- 
tee. Until now, these test methods have been developed without the 
benefit of the experience available in the U.S. in standardization. 

We would like to obtain close cooperation with U.S. experts for 
development of I S 0  standards. Therefore. our Technical Committee 
hopes to hold one of its next meetings in the U.S.. perhaps in conjunc- 
tion with an ASTM meeting. in order to give your members an 
incentive to participate in our work. 

R. Heiden Heimer 
Tambour Ltd. 

P.O. Box 2238 
24 121 Akko, Isreal 

I 
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Repeatability Software 
A software program that tests the repeat- 

ability and reproducibility of quality assur- 
ance equipment is described in a product 
release. The program's features include com- 
pliance with automobile industry require- 
ments, automatic entry of test data using a 
serial connection to the instrument being 
studied, and flexibility in test setup on the 
number of operations, trials, and samples. 
Information on the DeltaSoftIGage R&R 
Software can be obtained from Fischer Tech- 
nology, Inc.. 750 Marshall Phelps Rd., 
Windsor, CT 06095. 
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Capillary Columns 
Cap~llary columns which reportedly al- 

low GC analysis of alcohols and ketones to 
be done on a single column are introduced 
through literature. These columns feature 
simultaneous analyses as well as minimum 
theoretical plates, narrow retention indices. 
and reduced stationary phase bleed. Contact 
J&W Scientific, 91 Blue Ravine Rd.. 
Folsom, CA 95630, for information on 
DBTM-WAX and DBTM- I capillary columns. 
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Particle Separation Kit 
Technical literature introduces a particle 

separation kit to separate traces of suspended 
solids from a liquid for direct analysis by 
reflection-absorption FTlR microscopy. The 
kit contains 13 mm diameter gold-coated 
filters, with a .8 micrometer pore size, to 
isolate particulates from a solution with a 
syringe filter holder. To obtain additional 
information on the Microscopic Particle 
Separation Kit, contact Spectra-Tech Inc., 
652 Glenbrook Rd.. Bldg. 8, P.O. Box 2190- 
G. Stamford, CT 06906. 
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Specialty Additives 
A brochure describes a company's spe- 

cialty additives for applications of coatings. 
inks, adhesives, and dyes. The publication 
contains brief product and application de- 
scriptions as well as application grids de- 
tailing the functions these products perform. 
For a copy of the brochure. "Air Products' 
Specialty Additives-Versatile Performers 
for Diverse Applications," contact Air Prod- 
ucts and Chemicals, Inc.. Performance 
Chemicals Div., 7201 Hamilton Blvd.. 
Allentown, PA 18195-1501. 
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Extender Pigment 
A calcined extender pigment designed 

to partially replace calcined kaolins. cellu- 
losic thickeners, and flatting agents in coat- 
ings with high plgment volume concentra- 
tions has been introduced through litera- 
ture. Further information on AL-SIL-ATE@ 
2000 Extender Pigment can be obtained from 
Engelhard Corp.. Specialty Minerals and 
Colors Group, 101 Wood Ave., Iselin. NJ 
08830-0770. 
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Industry Newsletter 
A company presents its fifth annual prod- 

ucthndustry newsletter. This edition features 
information on defoamers, a new viscosity 
control agent, a new dispersant series, and a 
new anticorrosive agent, as well as a chart 
with defoamer recommendations for aque- 
ous high-gloss coatings. For a copy of Drew 
Persprctii,es, Volume 5, contact Marketing 
Services, Drew Industrial Div., One Drew 
Plaza, Boonton, NJ 07005. 
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Quality Assurance 
A six-page brochure highlights a system 

designed to provide on-line management of 
quality assurance data for organizations as- 
sociated with products manufactured by the 
batch or by the lot. The system aims to 
provide management of the definition. re- 
view, and disposition of product or material 
lots which are to be manufactured, tested, 
and released for distribution. For a free copy 
of the brochure, request form no. L-1659 
from The Perkin-Elmer Corp., 761 Main 
Ave.. Norwalk. CT 06859-0012. 
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Surfactants 
A brochure reviews the market for in- 

dustrial surfactants and their typical appll- 
cations. Topics covered include: additives 
for the polymer industry; surfactants that 
help paint manufacturers convert from sol- 
vents to water-based formulations: micro- 
emulsifiers that provide an alternative to 
chlorinated hydrocarbon solvents for indus- 
trial and institutional cleaning products; 
polymeric emulsifiers that allow water to 
replace expensive and hazardous hydrocar- 
bons in metalworking and hydraulic fluids; 
and adjuvants to cut the levels of active 
ingredients in pesticides. For a copy of "Sur- 
factants for Industry," write ICI Surfactants, 
Wilmington, DE 19897. 
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Oligomers and Monomers 
An oligomers and monomers reference 

wall chart is highlighted in a product re- 
lease. This chart features the chemical struc- 
ture of products for peroxide and amine 
cure applications, including information on 
the products' physical and chemical proper- 
ties, features, applications, and performance 
properties. Major product groups highlighted 
are urethane and epoxy oligomers; scorch 
retarding monomers; water dispersible 
monomers; adhesion promoting monomers; 
and monofunctional, difunctional, trifunc- 
tional, and multifunctional monomers. 
"Sartomer's Monomers and Oligomers for 
Peroxide and Amme Curing" chart is avail- 
able from Sartomer Co., 468 Thomas Jones 
Way. Exton, PA 19341. 
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Company Profile Brochure 
A '$-page, four-color brochure details a 

company's research and manufacturing op- 
erations, as well as its building block chemi- 
cals. Full-color photographs present the 
company's businesses, markets, and prod- 
ucts, which include coatings and resins, poly- 
mer additives, phosphine chemicals, poly- 
ester molding compounds, engineered ma- 
terials, and acrylic fibers. A copy of the 
brochure is available from CYTEC Indus- 
tries Inc.. Five Garrett Mountain Plaza, West 
Paterson. NJ 07424. 
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Particle Size Analyzer 
The availability of a modem and net- 

work-accessible particle size analyzer is an- 
nounced in a product release. The data files 
are stored in Binary and ASCII text formats, 
and data can be exported into many industry 
standard formats. Write Horiba Instruments 
Inc., 17671 Armstrong Ave., Iwine, CA 
92714, for details on the LA-900 Particle 
Size Analyzer. 
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Polyurethane-Acrylic Dispersion 
A company introduces its water-based 

polyurethane-acrylic dispersion through lit- 
erature. This product is designed to provide 
aclear, nonyellowing, durable finish for use 
on wood and masonry, flooring, fabrics, inks, 
and paints. To obtain more information on 
WL-305, contact Upaco Adhesives Div., 
Worthen Industries, Inc., 3 E. Spit Brook 
Rd., Nashua, NH 03060. 

Circle No. 41 on Reader Service Card 
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VOC Removal System 
A brochure describing a VOC removal 

adsorpt~on system has been prtnted. This 
system reportedly uses small amounts of 
proprietary adsorbents to remove VOCs 
from air streams. Desorption and adsorp- 
tion take place simultaneously, and the 
VOCs are recovered in a condensed. ready- 
to-recycle liquid form. For a copy of the 
brochure, or for more information on The 
Purus A20001M. contact Purus Corp.. 2713 
N. First St., San Jose. CA 95134. 
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Capabilities Brochure 
A brochure highlights acompany's prod- 

ucts and services for industrial water treat- 
ment, coatings. plastics. and formulating 
companier. This 16-page. four-color puhli- 
cation presents the company's approach to 
productivity, problem solving. customer ser- 
vice. environmental safeguards. and quality 
standards. For a copy of the brochure "Ac- 
cepting the Challenges." write Buckman 
Laboratories. 1256 N. McLean Blvd., Mem- 
phis. TN 38108-0305. 
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Floor Coatings 
Literature focuses on an addition to a 

line of floor coatings for industrial, com- 
mercial, and marine applications. The two- 
component, low VOC, water-based coating 
is designed to offer chemical resistance. abra- 
sion resistance. and gloss retention under 
low to medium traffic conditions in moder- 
ate chemical exposures. For further details 
on ArmorSealTM 700 HS (SWS-3924). write 
The Sherwin-Williams Co., c/o HKM Di- 
rect, 550 I Cass Ave., Cleveland. OH 441 02. 
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THE START OF A PERFECT FINISHsM L0-VELD FLATTING SILICAS I Interferometers 
5 -4 Information on a new line of interferom- 
W 

=: 1 eters has been issued. The line is designed 
v, for growth and upgrading potential, being 

9 configurable and compatible with many ac- 
e 2 ' cessories and optics. Contact Zygo Corp., 

3 Laurel Brook Rd., P.O. Box 448. 

& 
' 

Middlefield. CT 06455.0448. for more de- 
tails on the GPI family of interferometers. z 
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Water Treatment Systems 
z A brochure details water and wa.;tewater 

treatment systems. The two-page. four-color 
bulletin emphasizes water purification pro- % cesses. including reverse osmosis. contlnu- 
ous deioniz.ation, and ion exchange. as well 
as wastewater treatment. filtration. service 

I deionization. consulting and testing, and re- $ I covery services. U.S. Filter C o r p  P O .  Box 
2 560. 4669 Shepherd Trail. Rockford. IL 

5 + PPG Industries introduces two new additions to its 
proven line of flatting silicas. Wax treated Lo-Vel" 326 5 

v, 
flatting silica provides improved flatting efficiency and . promotes mar resistance. 2 1 

--I 
Lo-Vel" 356 flatting silica was specifically designed 

to meet tough environmental standards in high solids, R 
Z low VOC and UV curable coatings. Similar in usage to 

> 
- a 

Lo-Vel HSF, new Lo-Vel356 is designed for applications ' 
that require higher Hegman values. rn I 2 

cz For more information or samples, call or write PPG. 9 - 

L 8 0 0 - 2 4 3 - 6 7 4 5  
Q 
6 PPG Industries, Inc., Silica Products, One PPG Place, Pirtsburgh, PA 15272 5 
u 2 
I 
k 

F 
0 ' 

THE START OF A PERFECT FINISHsM LO-VEL@ FLATTING SILICAS W 1 
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61 105-0560. can provide a free copy of the 
brochure, "Purely U.S. Filter." 
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Bag Filters 
Bag filters used at the product filling 

stage are discussed in a data sheet. These 
filters are made of continuous fibers and are 
available in a range of micron removal rat- 
ings and sizes. More information on Pro- 
file" bag filters can be obtained by request- 
ing Brochure PAC 100 from Pall Corp.. 
Fluid Processing Groups, 2200 Northern 
Blvd., East Hills, NY 11548. 
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Japanese Paint Industry 
A 150-page study on the Japanese paint 

industry has been published. This report pro- 
vides an overview of the Japanese paint 
market, a market technology assessment. 
new advancements. demand forecasting, and 
environmental action programs. Contact 
Franco Busato. Irfab Chemical Consultants 
SCV, 24 J.B. Danayerstraat. 1560 Hoeilaart 
(Bru~sels). Belgium, for more information 
on "New Technology Products in Surface 
Coatings-Japan 1992-2000." 
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Polyester Resin 
A new high-solid polyester resin which 

can be used as a base resin or modifier in 
VOC compliant industrial coatings is intro- 
duced through literature. The product is de- 
signed to offer low VOC capability, tlex- 
ibillty, and adhesion to substrates. including 
hot dipped galvanized. Additional details 
on this new high-solid polyester resin are 
available from Etna Products, Inc., P.O. Box 
630. Chagrin Falls, OH 44022. 
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Allyl Alcohol Derivatives 
A press release introduces three new al- 

lyl alcohol derivatives. One is a hard ther- 
moplastic mater~al and is used as a hard 
resin additive; the second is a dual func- 
tional intermediate with reportedly low flam- 
mability; the third is a low viscosity, difunc- 
tional liquid with a high boiling point and 
low shear point. For more information on 
the A r ~ a l " ~  line (which includes SAA-100, 
AAP, and DAP), contact A R C 0  Chemical 
Co., 3801 West Chester Pike, Newtown 
Square. PA 19073. 
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Clarifying Agents 
A list of polypropylene resins contain- 

ing a new clarifying agent 1s described in a 
product release. Polypropylene resins con- 
taining these clarifiers reportedly can be used 
in all fabrication processes without tempera- 
ture limitations orplate-out. For more infor- 
mation on Millad' 3988 clarifying agent. 
write Milliken Chemical & Packaging Div.. 
Milliken & Co.. 920 Milliken Rd., P.O. Box 
1927 M-400. Spartanburg. SC 29304. 
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VOC Reduction 
A press release presents a modified lin- 

seed oil that is designed to reduce VOCs in 
coatings. This substance can reportedly re- 
place petroleum-based solvents while main- 
taining functional properties in a variety of 
coatings. More information is available from 
Cargill, Inc., P.O. Box 5625, Minneapolir, 
MN 55440. 
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Silica Products 
Two new white. neutral pH precipitated 

silica powders are highlighted in a product 
release. One is a wax-treated powder hav- 
ing a median agglomerate size of four mi- 
crometers and the other has a median ag- 
glomerate size of seven micrometers. Prod- 
uct bulletins for Lo-Vel 326 and 356 are 
available from Rusines\ Communications, 
PPG Industries, Inc.. One PPG Place. Pitts- 
burxh. PA 1.5272. 
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Viscometers and Rheometers 
A 36-page catalog describes a line of 

viscometers and rheometers. Product infor- 
mation on viscosity measuring instruments. 
systems. and accessories for liquids, slur- 
ries, and paste\ is included. A copy of the 
1994 catalog and user's guide is being of- 
fered by Brookfield Engineering Laborato- 
ries Inc., Dept. NR-102. 240 Cushing St.. 
Stoughton. MA 02072. 
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Dispersion Mill 
A dispersion mill that has an operating 

capacity of 125 U.S. gallons batch (or de- 
sign option for continuous operation with 
throughput rate? of up to 120 GPM) has 
been detailed in technical literature. This 
m ~ l l  is capable of mixing, dispersion. cook- 
ing. aeration, deaeration, and emulrion. More 
information is obtainable from Kady Inter- 
national, 127 Pleasant Hill Rd., P.O. Box 
847. Scarborough. ME 04070. 
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Defoamers 
Three new general purpose defoamers 

for acrylic and latex systems are highlighted 
in a data sheet. Two are compatible with 
semi-gloss paints and coatings. and the third 
imparts leveling and flow control properties 
in high-gloss paints and adhesives. Techni- 
cal information, product data. and sample 
kits on Foamacure" 170, 190. and 210 are 
available from Hiils America Inc., Coatings 
Additives & Biocides Group. 80 Centennial 
Ave., Piscataway, NJ 08855-0456. 
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Steel Drum Packing 
Information on construction and testing 

of containers used to package hazardous 
materials has been published. This 37-page 
publication illustrates new universal stan- 
dards being used to enhance safety of trans- 
port, flexibility and technological innova- 
tion. and facilitated international commerce 
in the packaging field. Contact Trilla Steel 
Drum Corp., 2959 W. 47th St., Chicago. IL 
60632. for a free copy of "Understanding 
HM-181 for Steel Drums.'. 
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Adhesives and Sealants 
A directory for both manufacturers and 

users of adhesives and sealants has been 
published. This publication includes trade 
and research assoc~ations, adhesive and seal- 
ant manufacturers, trade names, adhesives 
and sealant suppliers listed by both type and 
end use. To  order the E l~r -opeu~~  Adhesires 
i i i~d Seola~rrs Yi~arhnol write FMJ Interna- 
tional Publications Ltd.. Queensway House. 
2 Queensway. Redhill, Surrey RHI IQS. 
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Weatherability Testing 
Information is now available on an in- 

strument for tcrting weatherability and ma- 
terial durability. Typical weathering tests 
are reportedly capable of shortening test 
times without distorting the quality of UV 
light. Features include a high irradiance xe- 
non arc system for higher irradiance ranges. 
Atlas Electric Devices Co. ,  41 1 4  N. 
Ravenswood Ave.. Chicago, IL 60613, wiil 
provide further details on the 3SUN high 
irradiance xenon Weather-OmeteP. 
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Crystalline Structures 
A new software program for the calcula- 

tion and representation of crystalline struc- 
tures is the topic of a product release. This 
program performs 3D visualization and cal- 
culations on crystal structures and allows 
for building, viewing, and analysis of com- 
plex cells and structures of several hundred 
atoms. Contact ARSoftware, 8201 Corpo- 
rate Dr., Ste. 11 10, Landover. MD 20785, 
for information on CAD Crystallography. 
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Metal Surface Preparation 
A line of cleaning and procesing equip- 

ment i \  detailed in a product release. This 
equipment is designed to simplify metal sur- 
face preparation, clean pans. and reduce 
production rejects by utilizing pneumatic 
powered mechanical agitation. Contact Man- 
Gill Chemical. 23000 St. Clair Ave., Cleve- 
land, OH 441 17. for more information on 
Magnus" Magna Lif' cleaning and process- 
ing equipment. 
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Check Valves 
Diaphragm check valves have been in- 

troduced through literature. These valves 
reportedly are not dependent upon gravity, 
mounting position, or  reverse flow. and fea- 
ture a diaphragm which auto~natically posi- 
tions itself against the valve \eat in the same 
location every time used. Contact Plast-0- 
M a t ~ c  Valves. Inc.. 430 Route 46. Totowa, 
NJ 07512. for more information on Series 
CKM valves. 
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Lined Container 
A lined bin for handling hazardous liq- 

u~ds.  either corrosive or combustible, has 
been detailed in technical literature. This 
bin is based on a standard carbon steel or 
stainless steel handling bin and features a 
teflon lining for the lid and a teflon-dipped 
EDPM multiseal gasket. More information 
on the poly lined jumbo bin is obtainable 
from Clawson Container Corp.. 4545 
Clawson Tank Dr.. Clarkston, MI 48346. 
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Natural Products 111 
by Earl Hill 

Solution 
to be 

Published in 
July Issue 

No. 60 

H. Ear l  Hill is a retired Coatings Chemist 
with on interest i n  mathematics, statistical qual- 
i t y  control, and his home computers. H e  is a 
resident of Erie, PA, and has been a member of 
the FSCT for over 25 years. 

ACROSS 
1. What mineral curls and 

expands upon heating? 
3. Turpene hydrocarbon 

found in, what else, 
turpentine? C__ 

9. Clay mixture from volcanic 
ash, B- 

10. A solvent plasticizer from 
the class of 3 Across 

13. Hydrocolloid from algae 
plants 

14. What is a metallic salt of a 
fatty acid called? 

19. Latex source of an 
elastomer similar to 
natural rubber (2 words) 
G- 

24. Burlap (Syn.) 
25. Monobasic acid found in 

nature, now made 

104 

synthetically 
28. Kind of spray 
29. What protein comes from 

maize? 
31. Word is in 9 Across clue 
32. Heat sensitive substance 

used to contribute slip or 
mar resistance in coatings 

33. Soluble salts of a 
polymeric acid found in 
seaweed 

34. What are the corrosion 
products an zinc called? 
(2 words) W- 

35. Type of asphalt, mined in 
Argentina 

36. Aromatic acid: basis of 
Japanese lacquer, 
up 

DOWN 
1. Word with oil, V- 
2. Nonfibrous magnesium 

silicate 
4. Common type of gum. 

rosin derived 
5. Organic colorant, 

commonly found in nature 
6. Ground Muscovite 
7. Aquatic oil 
8. Kind of natural alcohol; 

poisonous; CH,OH 
11. Dry 
12. As a polymer, it is 13 

Across, G- 
15. Where we get minerals 
16. Nut shells yield this 

natural oil (ends with W) 
17. Fragrant oil. used to mask 

odors 

Another oil from nuts; 
used by artists 
Jellylike solid 
Having to do with water 
A defect in 8 Down; 
Wayne's favorite 
expression 
A type of asphaltic 
pyrobitumen, W__ 
A variety of pure gypsum. 
A- 
The bark from a type of 
oak tree 
Dye derived from female 
insects 
A brick made from clay in 
the S.W. 
Where many natural 
Droducts come from 
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FEDE9ATION MEETINGS 

For information on FSCT meetings, contact Federation of Societies 
for Coatings Technology, 492 Norristown Rd., Blue Bell, PA 19422 
(610) 940-0777, FAX: (610) 940-0292. 

1994 

(Oct. 12-14)-72nd Annual Meeting and 59th Paint Industries' 
Show. New Orleans Convention Center, New Orleans, LA. 

1995 
(Oct. 9-11)-73rd Annual Meeting and 60th Paint Industries' 

Show. Cewantes Convention Center, St. Louis, MO. 
(May 17-22)-FSCT Spring Week. Cancun, Mex~co. 

(Oct. 23-25)-74th Annual Meeting and 61st Paint Industries' 
Show. McCormick Place North, Chicago, IL. 

(July 18-21)-"94 ... Proyeccion de la Technologia." Annual Tech- 
nical Symposium. Sponsored by the Mexico Society. Cuernavaca, 
Morelos, Mexico. (Cesar Fuentes, ANAFAYPT, Gabriel Mancera 
309, Col. Del Valle, 03100 Mexico, D.F. Apartado Postal 44-099; 
543-64-88). 

(Sept. 22-25)-20th Annual Meeting of the Mexico Society. Ixtapa, 
Zihuatanejo, Mexico. (Cesar Fuentes, ANAFAYPT, Gabriel Mancera 
309, Col. Del Valle, 03100 Mexico, D.F. Apartado Postal 44-099; 
543-64-88). 

(Feb. 20-22)-Western Coatings Societies' 22nd Biennial Sym- 
posium and Show. Sponsored by the Golden Gate, Los Angeles, 
Pacific Northwest, and Rocky Mountain Societies. Hilton Hotel and 
Towers, San Francisco, CA. (Gordon Pioch, WCSSS Chairman, 
Eureka Chemlcal Co.. P.O. Box 2205. S. San Francisco. CA 94083: 
(41 5) 761 -3536). 

(Feb. 22-24)-22nd Annual Waterborne, Higher-Solids, and Pow- 
der Coatinas Svm~osium. S~onsored bv the Southern Society and 
The university of ~ i s s i s s i ~ ~ /  (USM). N ~ W  Orleans, LA. (~obson F. 
Storey or Shelby Thames, Co-Organizers, WBHS&PC Symposium, 
Dept. of Polymer Science, USM. P.O. Box 10076, Hattiesburg, MS 
39406-0076). 

OTHER ORGANIZATIONS 

North America 

(June 20-22)- "Introduction to Plastics." Short course sponsored 
by The University of Akron (UA), Akron, OH. (Nancy Clem, UA, 
Akron, OH 44325-3109). 

(June 21-25)-"Basic Polymer and Coatings Chemistry." Short 
course sponsored by California Polytechnic State University, San 
Luis Obispo. CA. (James Westover, Chemisty Dept., California Poly- 
technic State University, San Luis Obispo, CA 93407). 

(June 23-24)-"Introduction to Compounding." Short course spon- 
sored by The Universlty of Akron (UA), Akron. OH. (Nancy Clem, UA, 
Akron, OH 44325-3109). 

(June 23-25)-"Extrusion Processing." Short course sponsored 
by The University of Akron (UA), Akron, OH. (Nancy Clem, UA, 
Akron, OH 44325-3109). 

(June 27-28)-"Introduction to Injection Molding." Short course 
sponsored by The University of Akron (UA), Akron, OH. (Nancy 
Clem. UA, Akron, OH 44325-3109). 

(June 27-29)-"Princ~ples of Color Technologies." Short course 
sponsored by The University of Akron (UA), Akron, OH. (Nancy 
Clem, UA, Akron, OH 44325-3109). 

(June 27-29)-"Coating Process Fundamentals." Short course 
sponsored by the Universlty of Minnesota. Minneapolis, MN. (Jackle 
O'Brien, Dept. of Chemical Engineering and Materials Science, Uni- 
versity of Minnesota, 421 Washington Ave., S.E., Minneapolis, MN 
55455). 

(July 11-15)-MACROAKRON '94 lnternational Symposium. 
Sponsored by the lnternational Union of Pure and Applied Chemis- 
try. The University of Akron, Akron, OH. (Dr. Joseph P. Kennedy, 
Organizing Chairman for the Symposium, or Cathy Manus-Gray, 
Symposium Coordinator, Institute of Polymer Science, The Univer- 
sity of Akron, Akron, OH 44325-0604). 

/ Make Plans Now . . . To Attend the 

New Orleans Convention Center 
New Orleans. lA 

October 12-13-14. 1994 

of the 
Federation of Societies for Coatings Technology 

October 12-14, 1994 
Ernest N. Morial Convention Center 

New Orleans, LA 
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MCS GIVES You ACCURACY 
WITHOUT CONTACT, WITHOUT 
CHANCE OF MARRING. 
The Carl Zeiss MCS system employs a fiber 
optically coupled thickness measurement 
system to give you repeatable, accurate 
measurement of optically transparent 
coatings and films from 0.5 to 150 ym. 
White llght is reflected off the front and back 
surfaces of the layer. The interference 
effects are measured and analyzed with 
proprietary software and firmware on an IBM 
PC or compatible computer. It's fast, 
repeatable and simple to use. Micrometers, 
profilometers and Beta backscatter 
techniques simply can9compare. 

Films 

Anti-cor~ 
Coating! 

Yrotectrve 
Coat~ngs 

roslon 
S 

Mar-resistant 
Coatings 

lnorgan~c 
and Organ~c 
Coatlngs 

n 
cIureu 
Radiatio 
,-% . -A 

Coatcng: 

Easy to learn, easy to use 
Non-destruct~ve, measures w~thout SlStS 
contact 
Hlgh preclslon measurement of 
substrates and coatlngs from 
O5to150ym 
Measurement and calculat~on made Llquld Fllrns 
In < 0 1 sec 
On- and off-ltne measurement 

Call us today at (800) 233-2343 or 
Fax (914) 681-7432 (Attn T. Calahan) to 
learn more about getting Zeiss precision to 
work for you. 

- 

Carl zelss, lnc - 
MlCrOScope Dlvlslon 
One Zeiss Drive ... ,, d- 
Thornwood N Y 10594 YOU'RE 

MISSING 

(July 12-14)-Dialogue '94. Symposium cosponsored by Na- 
I tional Association of Corrosion Engineers, Johns Hopkins University, 

National lnstitute for conservation of Cultural Property, and the 
National Park Service. Johns Hopkins University, Baltimore, MD 

1 (NACE. P.O. Box 218340. Houston, TX). 
I (July 18-20)-"Basic Coatings for Sales and Marketing Person- 

nel." Short course sponsored by University of Missouri-Rolla (UMR), 
Rolla, MO. (Cynthla N. Campbell, UMR Coatings Institute, Dept. of 

1 Chemistry, 142 Schrenk Hall, Rolla, MO 65401-0249). 
(Juiy 28-29)-1994 FLCrnC Government Laboratoryllndustry 

Technology Transfer Conference. Sponsored by Technology Trans- 
fer Conferences, Inc. The Ritz Carlton-Pentagon City. Washington. 
D.C. (Lucy W. Malone, Technology Transfer Conferences, Inc., 325 

1 Plus Park Blvd. #108, Nashville, TN 37217). 
(Aug. 17-19)-1994 Weather-Ometer' Workshop. Sponsored by 

, Atlas Electric Devices Co. Holiday Inn O'Hare. Chicago, iL. (Marg- 
aret MacBeth, Atlas Electric Devices Co.. 41 14 N. Ravenswood Ave.. 
Chicago. IL 60613). 

i (Aug. 29-30)-1994 Midwest Universityllndustry Technology 
1 Transfer Conference. Sponsored by Technology Transfer Confer- 

ences, Inc. Westin Hotel-O'Hare, Chicago, IL. (Lucy W. Malone, 
Technoloav Transfer Conferences, Inc.. 325 Plus Park Blvd. #108. 

1 ~ashville,?~ 37217). 
I (Sept. 26-30)-"Introduction to Paint Formulation." Short course 
I S D O ~ S O ~ ~ ~  by University of Missouri-Rolla (UMR). Rolla. MO. (Cvnthia 

N.  ampb bell;^^^ coatings Institute, ~ e ~ t :  of chemistry, 142 ~Ehrenk 
1 Hall. Rolla, MO 65401 -0249). 
I (Sept. 28-30)-"Accelerated and Natural Weathering Techniques." 

Short course sponsored by Kent State University, Kent. OH. (Carl J. 

i Knauss, Director. Cooperative & Continuing Education-Chemistry, 
Kent State University, P.O. Box 5190, Kent, OH 44242-0001). 

(Oct. 3-4)-1994 Canadian UniversityICrown Laboratoriesllndustry 
I Technology Transfer Conference. Sponsored by Technology Trans- 

fer Conferences, Inc. Holiday Inn Crown Plaza Alrport Hotel, Toronto, 

I Ont., Canada. (Lucy W. Malone, Technology Transfer Conferences, 
Inc., 325 Plus Park Blvd, #108, Nashville, TN 37217). 

1 (Oct. 4-5)-"Advanced Radiation (UVIEB) Curing Marketingnech- 
, nology." Seminar sponsored by Armbruster Associates Inc. Marriott 

I Hotel. Newark Airport, Newark, NJ. (David Armbruster. Armbruster 
Associates Inc.. 43 Stockton Rd.. Summit. NJ 07901). 

1 (Oct. 4-7)-"Introduction to Coatings Technology." Short course 
sponsored by Kent State University, Kent, OH. (Carl J. Knauss, 
Director, Cooperative & Continuing Education-Chemistry, Kent State 
University P O  BOX 5190, Kent. OH 44242.0001). 

(Oct. 10-12)-107th National Meetlng of the National Palnt and 
Coatings Association (NPCA). Hilton Hotel, New Orleans. LA. (NPCA, 

I 1500 Rhode Island Ave., N.W., Washington, D.C. 20005). 
(Oct. 11-13)-Powder Coating '94. Technical conference spon- ' 

sored by The Powder Coating Institute. Cincinnati Convention Cen- 
ter, Cincinnati. OH. (Andy Goyer or Vicky Thatcher, Goyer Manage- 

I ment International, Inc., P.O. Box 54464, Cincinnati, OH 45254)., 
(Nov. 13-17)-Third North American Research Conference on 

, Organic Coatings Science and Technology. Sponsored by the Ameri- 
can Chemical Society, PMSE Division. H~lton Head, SC. (A.V. Patsis. 

1 Institute of Materials Science, State University of New York, New 
Paltz, NY 12561). 

(Nov. 15-18)-"Second Color Imaging Conference: Color Sci- I 
ence Systems and Applications." Sponsored by the Society for Imag- 

1 ing Science and Technology (IS&T), Springfield, VA, and the Society 
for Information Display (SID). Playa del Rey, CA. (Pam Forness, 

I IS&T, 7003 Kllworth Ln., Springfield. VA 22151). 
(Nov. 16-18)-1994 Weather-Orneterq Workshop. Sponsored by 

I Atlas Electric Devices Co. Holiday Inn O'Hare, Chlcago, IL. (Marg- 
aret MacBeth, Atlas Electric Devices Co., 41 14 N. Ravenswood Ave., 

I Chlcago, IL 60613). 
(Dec. 1-2)-1994 Southwest Universityllndustry Technology 

I Transfer Conference. Sponsored by Technology Transfer Confer- 
ences, Inc. Dallas Airport Marriott Hotel, DallasIFt. Worth Interna- 

l tional Airport. (Lucy W. Malone, Technology Transfer Conferences, 
1 Inc., 325 Plus Park Blvd, #108, Nashville, TN 37217). 

1 (Nov. 17-19)-"IndChem '94." World Trade Center, Bombay, In- 
, dia. (R. Rajagopal, Colour Publications Pvt. Ltd., 126-A, Dhuruwadi, 
, A.V. Nagwekar Marg, Prabhadevi, Bombay 400 025, India). 
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(June 20-22)-16th lnternational Conference on Advances in the 
Stabilization and Controlled Degradation of Polymers. Luzern, Swit- 
zerland. 1A.V. Patsis. State Universitv of New York. New Paltz. NY 
12561). 

(June 21-22)-Surfex '94. Exhibition organized by Surfex Ltd.. a 
wholly owned subsidiary of the Oil & Colour Chemists' Association. 
Harrogate, North Yorkshire. (H. Pooley, Surfex Ltd., Priory House, 
967 Harrow Rd., Wembley H A 0  ZSF, England). 

(July 4-8)-20th lnternational Conference on Organic Coatings 
Science & Technology. Athens, Greece. (A.V. Patsis, State Univer- 
sity of New York, New Paltz, NY 12561). 

(Aug. 22-26)-"Advances in Emulsion Polymerization and Latex 
Technology." Davos, Switzerland. (G.W. Poehlein, OIPICRB, Geor- 
gia lnstitute of Technology, Atlanta, GA 30332-0370). 

(Sept. 14-15)-"Waterborne Coatings and Additives." Sympo- 
sium sponsored by the Royal Society of Chemistry and the Society of 
Chemical Industry. Manchester Conference Centre, UMIST, UK. 
(Carol L. Sharp, Conference Secretary,The Royal Society of Chem- 
istry, 41 Exeter Rd., Davyhulme, Manchester, UK, M41 ORF). 

(Sept. 28-30)-"Fluorine in Coatings." Conference organized by 
the Pa~nt Research Association in conjunction with Chemical-Poly- 
mer and Chemserve (UMIST). Salford, England. (Conference Secre- 
tary, Paint Research Association, 8 Waldegrave Rd., Teddington, 
Middlesex TW11 8LD, UK). 

(Oct. 4-5)-"Polypropylene '94." Conference sponsored by Maack 
Business Services. SwissBtel. Zurich, Switzerland. (Maack Business 
Services, Moosacherstrasse 14, CH-8804 AUlZurich, Sw~tzerland). 

(Oct. 24-28)-"Surfactants and Polymers in Aqueous Solution." 
Course sponsored by the lnstitute for Surface Chemistry. Athens, 
Greece. (K. MBller, lnstitute for Surface Chemistry-YKI, P.O. Box 
5607. S-114 86, Stockholm, Sweden). 

(Oct. 24-26)-"Speciality Plastics '94." Conference sponsored by 
Maack Business Services. SwissBtel, Zurich, Switzerland. (Maack 
Business Services. Moosacherstrasse 14. CH-8804AUIZurich. Swit- 
zerland). 

(Oct. 31-Nov. 3)-"U.K. Corrosion ' 9 4  and "Eurocorr '94." Spon- 
sored bv The lnstitute of Corrosion. Bournemouth lnternational Cen- 
tre, Bo;rnemouth, United Kingdom. (Turret Group plc., 171 High St., 
Rickmansworth, Hertford, WD3 1SN United Kingdom). 

(Nov. 16-17)-"Resins and Pigments '94." Exhibition sponsored 
by The Paint and Chemical Division of FMJ lnternational Publications 
Ltd. Bella Center, Copenhagen, Denmark. (Jane Malcolm-Coe, PR & 
Publicity Manager, FMJ International Publications Ltd., Queensway 
House, 2 Queensway. Redhill, Surrey RH1 lQS, Un~ted Kingdom). 

(Dec. 6-7)-"Styrenics '94." Conference sponsored by Maack 
Business Services. SwissBtel, Zurich, Switzerland. (Maack Business 
Services, Moosacherstrasse 14, CH-8804 AUlZurich, Switzerland). 

Pac i f~c  Rim 

(Nov. 6-10)-International Adhesion Symposium. Sponsored by 
The Adhesion Society of Japan. Tokyo, Japan. (Hiroshi Mizumachi, 
Professor, Chemistry of Polymeric Materials, The University of To- 
kyo, Yayoi 1-1-1, Bunkyo-ko, Tokyo 113, Japan). 

(Feb. 24-26)-"Spring Decor 1995.'' Sponsored by the National 
Decorating Products Association (NDPA). Atlanta, GA. (Teri Flotron, 
NDPA, 1050 N. Lindbergh Blvd., St. Louis, MO 63132-2994). 

(Mar. 26-31)-"Corrosion '95." Annual Conference sponsored by 
National Association of Corrosion Eng~neers (NACE) International. 
Orlando. FL. 1NACE International. P.O. Box 218340. Houston. TX 
7721 8-8340). 

(Sept. 29-Oct. 1)-"Fall Decor 1995" Sponsored by the National 
Decoratino Products Association (NDPA). Atlanta. GA. (Teri Flotron, 
NDPA, 10%0 N. Lindbergh Blvd., st. ~ou is ,  MO 63132-2994) 

(Jan. 16-18)-"Paintindia '95." Nehru Centre, Bombay, India. (R. 
Rajagopal, Colour Publications Pvt. Ltd., 126-A, Dhuruwadi, A.V. 
Nagwekar Marg. Prabhadevi, Bombay 400 025 India). 

(May 15-18)-"Recycle '95." Forum and Exposition. Sponsored 
by Maack Business Services. SwissBtel, Zurich, Switzerland. (Maack 
Business Services. Moosacherstrasse 14, CH-8804 AUlZur~ch, Swit- 
zerland). 

Brookfield Engineering Labs, Inc. ......................... 98 

Dow Corning Corp. ................................................ .2 

Federation of Societies for Coatings 
Technology. ..................................... Cover 2, 10- 1 I 

Genstar Stone Products Co. ................................. 94 

Halox Pigments ..................................................... 100 

Huls America Inc. .................... ... ................... Cover 3 

................................. Kerr-McGee Chemical Corp. 1 

..................................... + + + + + +  McWhorter Technologies 4-5 

PPG Industries ....................................................... 102 
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(Jan. 14-18)-RCMA 1995 Annual Conference & EXPO. Spon- 
sored by the Roof Coatings Manufacturers Association (RCMA). The 
Ritz-Carlton Laguna Niguel, Dana Point, CA. (Sally Choquette, RCMA 
Meetings Coordinator, RCMA, 6000 Executive Blvd., Ste. 201, 
Rockville, MD 20852-3803). 

(Feb. I-3)-"Bridging the Environment." The Fourth World Con- 
gress on Coating Systems for Bridges and Steel Structures. Spon- 
sored by the University of Missouri-Rolla (UMR). Marriott Airport 
Hotel, St. Louis, MO. (Michael R. Van De Mark or Norma Fleming, 
119 ME Annex, UMR, Rolla, MO 65401). 

Phila. Society for Coatings Technology ............... 98 

Shamrock Technologies Inc. ....................... Cover 4 

Carl Zelss, Inc. ....................................................... 106 
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Impatiently waiting since last December, in my "Pub- by Humbug, is alive, well, and avidly reads his church 
lish at Once" file, are "Ten Pretty Good Rules" contrib- bulletin, where he found this: 
uted by our friendly Technical Editor Bob Brady. Was it Tact: the poise that refreshes. 
worth the wait? Teen-ager: a bathroom fixture. 

Vegetarian: a salad citizen. 
I-Never wrestle with a pig; you both get dirty and Winter: the age of shovelry. 

the pig likes it. Supermarket: shopping a la cart. 
2-Never argue with an idiot; people watching may Geneologist: a clan digger. 

not be able to tell the difference. Neurotic: a self-taut person. 
3-Observe everything; admire nothing. Nostalgia: yesterdaze. 
4--It's easier to obtain forgiveness than it is permis- Water Bed: a vinyl resting place. 

sion. Friend: one who knocks before entering, but never 
5-Rarely resist the opportunity to keep your mouth after leaving. 

shut! Tomorrow: the busiest day of the year. 
6-Don't ask the question if you cannot live with the Neighbors: the only people who listen to both sides 

answer. of a family fight. 
7-If you want a new idea, read an old book! Pedestrians: the quick or the dead. 
8-If you don't know where you're going, any road Prayer: a ground-to-air missal. 

will get you there. Inflation: when the buck doesn't stop anywhere. 
9-Never have a philosophy which supports a lack Optimist: somebody who believes a housefly is look- 

of courage. ing for a way out. 
10--Never look back unless you intend to go that Pessimist: somebody who looks at the world through 

way. woes-colored glasses. 
-Fellows-Strategic Studies Group 

Naval War College, Newport, RI 
. -  - 

Jeff Sturm thoughtfully keeps my files active with his 
contributions of the Yetter Letter, which yields stuff like: 

I was pleased to get a note from Frank Meyers, a -All decisions should be made as low as possible 
years ago resident of Milan, Italy, and now living in San in the organization. The Charge of the Light Brigade 
Jacinto. Frank included a 1967 clipping from The Milan was ordered by an officer who wasn't there looking at 
DailyAmericanwhich is appropriate for Humbug's Medi- the territory. 
cal Research Department. -Bill collectors meet many men of promise. 

MILAN, Sept. 30-An attempt to remove a corn led to -We know a stockbroker who was led astray by 
three operations and two broken bones for an un- false profits. 
named Argentinean, the Buenos Aires correspondent -The person who never makes a mistake takes 
of the Milan newspaper, I/ Giorno, reported today. orders from one who does. 

Suffering from a corn on his left foot, the Argentinean -Balancing the budget is like going to heaven. 
went to the hospital to have it removed. Afraid of the Everybody wants to do it. They just don't want to do 
thought of more pain, he requested an anesthetic. what you have to do to make the trip. 

Once the anesthetic was applied the patient's heart -Delightful examples of euphemisms are these 
stopped. Frantic doctors immediately operated and con- translations of what Andrew Harper, writing in Forbes 
ducted a heart massage to revive the patient. Magazine, calls, in his wide-roving Hideaway Report, 

Though the regular heartbeat was soon restored, "Hotel Brochure-isms": 
the patient had been given such an overdose of oxygen Charming ambience Not newly renovated ........... 

................ that additional surgery was required to relieve stomach old world ,-harm N~~~~ 
swelling. Two operations later, the patient was being Historic ............................... Dilapidated 
returned to the recovery ward when the elevator and ~~~k~~ another era ,,,,,,,,,,.,~h~~~d bath 
the interns had to place him on a stretcher. Cosmopolitan ..................... Little English spoken 

During this maneuver, an intern and the Private ............................... An hour from where 
patient crashed to the floor breaking his arm and collar- you want to be 
bone. Warm hospitality ................. No air conditioning 

This would have been enough to cap anyone's day Cozy atmosphere ............... No lobby 
but this patient suddenly began gasping for air. He was Overlooks ocean Long walk down to ................ 
rushed to the operating room for his third operation of the beach 
the day-a tracheotomy. Climate controlled room ..... The window opens 

And in all the confusion, the doctors forgot about his 
corn. -In times like these it's helpful to remember there 

And you think that you've got problems! have always been times like these. 
-Herb Hillman 

For those who may have been wondering, Frank Humbug's Nest 
Borrelle, retired Executive Vice President of the Fed- P.O. Box 135 
eration, much beloved by all and frequently maligned Whitingham, VT 0536 1 

L J 

108 Journal of Coatings Technology 





1) e - 
* 

i ' 

Were always new recipes for PTFE, 
The innovative use ofPTFE for nonstick cookware was just the and scuff-resistant beer and beverage container 
beginning. Since then, new applications for PTFE have increased coatings to our SST-2SP5 for flawless coil coatings, 
dramatically. And Shamrock is leading the way with its controlled Shamrock offers over 130 different PTFE recipes. 
morphology, molecular weight, oil absorption and particle For help with your selection, call your 
size distribution. local Shamrock representative or the 

From our tailored 5 micron SST-4 for advanced slip Shamrock Techcenter at (201) 242-2999. Shamrock 
Sales Representatives: 
Cemsac Chemical 
St. LOUIS, MO 
(314) 532-4330 

N. Kansas C~ty. MO 
(816) 578-5344 

A. 1 Callas Company 
Troy. MI 
(313) 643-9280 

Sexton & Company 
Cincinnati, OH 
(513) 542-1925 

S E firestone 
Philadelphia, PA 
(215) 635-1366 

J.M Gillen Company 
Cuddy. PA 
(412) 257-3300 

Stamaf, Inc. 
Dallas. TX 
(214) 333-2181 

Ind Colours & Chem. 
Brampton. ONT 
(416) 453-7131 

Kinsmen Corp. 
Atlanta. GA 
(404) 355-9550 

Lewfs Chemical Inc 
Berkeley, IL 
(708) 544-9322 

Westendorf 
Chemical Co. 
Portland. OR 
(503) 241-3520 

Seattle, WA 
(206) 624-7709 

ShamrockTechnologies, Inc. 
Foot of Pacific Street 
Newark, NewJersey 07114 

Phone: 201-242-2999 
Telex: 138691 
Telefaw: 201-242-8074 
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