




p o k  ~ l o s e l y . ~  
Hiding is due • 

\to more than  color.^ 

h id ing  inc ludes making a  non-un i fo rm @ 
surface l o o k  uni form. Like skin t ex tu re  - 

surface tex tu re  t ha t  h ides and covers imper fec t ions .  

( I f  mother  nature had wanted t o  improve hiding, she 1 

p robab l y  wou ld  have used Op t iwh i t e  MX. But, you can 

use Op t iwh i t e  MX t o  h ide  wa l l  imper fec t ions  and tape  'w 1 
jo in ts .  Except iona l  t ouch -up  and sheen un i fo rmi ty ,  i n  c r i t i ca l  

k areas such as b rush - to - ro l l e r  interfaces, are also gained. , 
The b o t t o m  l ine  is t he  best  poss ib le  appearance on  1 

app l ica t ion .  That is what you r  customers want.  

Naturally, w i t h  Op t iwh i t e  MX, add i t i ona l  advantages 

are f ound  w i th  hiding, wet and dry, as we l l  as t i n t  

s t rength  - al l  at  a  savings. And, Op t iwh i t e  MX is It; environmental ly f r iend ly .  

L Call our  techn ica l  service lab  f o r  spec i f i c  - guidel ines  and con f i den t i a l  recommendat ions.  

1-800-841-8999. 

Circle No. 237 on the Reader Service Card 
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I '. 1 1  w 
Invitati01 - - - -- 

- - 

from the Preside - - - 
- 

I 
The FSCI a very excited about 

the events being planned this Year 
for the annual gathering of Our 
mmbership and the industry in 
Chicapo, In a departure frOm Past 

YL"--l ---- 
new direction, prepared to offer an 
expanded show and a n  expanded 
technical program. ~ 0 t h  are geared 
to bring new information, new 
technology, and the training 
experience needed by both the 
novice and experienced chemist, as 
well as your management, custom- 
ers, and suppliers, 

Tile glew International Coatings 
EXPO, or "ICE", will easily be the 
largest coatings manufacturing 
exposition ever held, with Over 300 
exhibitors in almost 100,000 sq:ft. 
of booth space, featuring exhibits 
covering all aspects of the industry 

Even more impressive will be 
the newly formed program of 
seminars and trainillg sessions at  
the Coatings Technology Confer- 
ence Beginning on Tuesday, and 
+ ~ ~ n n i n g  through Thursday, fhes:... 1 I ;Zfer&e sessions are spec1ncauY 1 -- ..--- -- 

I 
designed to bring you up to date on 
the new technologies and processes 
needed for today's industry profes- 
sional. 

Rounding out the convention is, 
of course, the FSCT's Annual 
Meeting, including the technical 
programming highlighted by the 
Mattiello Lecture by Dr. David 
Bauer, of Ford Motor Company. 

I invite you to be part of the 
new FSCT and to come share the 
wealth of information available in . . 

Chicago! 

Encompassing the spectrum of coatings manufactur~ng, the new format 
of the FSCT's mNGil Convention wiU feature a record-break~ng exh~blt~on 
of over 300 supplier companies in the Intematlonal Coat~ngs Expo Held In 
pn-'unction with the FSCT Annual Meeting Technical Program the "ICE" 

present over 100,000 square feet of exhibits. Come meet these suppll- 
. . ~ce-to-face discussion of your needs and concerns Problem- 

)portunities abound at "ICE '96"! 
) the 1996 FSCT Annual Meeting is the Internatlanai Coatlng 
3' Conference. The conference provides a forum for learnlng at 

vels of the coatings industry, from the newly hired technlclan to top 
management. Each course has been designed for spec~f~c areas of your 

Dn, including lab personnel, sales and marketing staff, manufac- 
I . ality assurance and research and development. 

Highlights of the conference include: 

Five Pre-Convention Training Seminars, scheduled for Tuesday, 
October 22, 1996 at the Chicago Hilton & Towers (FSCT Headquarters), 
including an on-site program on Spray Applications at BinkS Manufactur- 
ing. 

An Executive Forum, coverlng Technology Management, also 
scheduled for Tuesday 

Dr. Darlene Brezinski A 
FSCT president, 1995-96 



as Dart of their FSCT ~ d n u a l  Meeting 
resstration. This year' technical Pro- 
gram includes: s; 

Roon Award Competition Papers, detailing original research 
presented for the first time 

APJ/Vos Award Competition Papers, a selection of FSCT 
Constituent Society papers developed by the Society's 
technical committees 

International Papers, consisting of the latest advances in 
coatings development contributed by professionals from 
around the world 

Technical Focus Lecture and the MattielloMemorial Lecture, 
two special technical offerings I 

The tentative schedule of Annual ~ e e i i n ~  presentations 
include: I 

ROON AWARD COMPETITION PAPERS 

"A Unifying Model for Understanding Associative 
Thickener Influences on waterborn& Coatings" 
- I. Edward Glass, Mao Chen and M-R Tam& North Dakota 

State University, Fargo, ND and Robert Bucharek and Jack 
Dickinson, DuPont, Wilmington, DE 

"Rheological Changes During the D& of a 
Waterborne Latex Coatinn" 
-Matthew Gebhard and ~rank'iiiflath, Rohln & Haas Co., 

Spring House, PA I 

"New Developments in Acrylate Modified Epoxy- 
Amine Cure Coatings" 
-Michael A. Bailey, Tim Cauffman and RicMard Coston, 

Sartomer Co., Exton, PA 

"Waterborne Coatings: Latex Blends o' r Core/Shell 
Latexes" I 

- Murand Larnbla, Stephane Lepizzrra and Tha Pith, Institut 
Charles Sadron (CRM/EAHP), Strasbourg, France 

"Mechanistic Considerations of particle Size Effects 
on Film Properties of Hard/Soft Late Blends" 
-Sarah Eckersley and Bradley Helmer, The Dfw Chemical Co., 

Midland, MI 

INTERNATIONAL PAPERS 

"Component Thinking in Paint Production" 
-Ms. Carola Grundfelt-Forslus, Tikkurila OY, Vantaa, Finland 

(presented on behalf of SLF) 

"High Durable Coating Systems for Steel Structufes 
and Their PerformancesN 
-Dr. Hiroyuki Tanabe, Masanori Nagai and Masafumi Kano, 

Dai Nippon Toryo Co. Ltd., Ohotawara-City, Tochigi- 
Pref:, Japan (presented on behalf ofJSCM) 

"Environment-Friendly Antifouling Paint" 
-A. Perichaud and J. Coquillaud, Catalyse Company, 

(presented on behalf ofAFTPVA Section of FATIPEC) 

"Solventless Aliphatic Polyisocyanates Hardeners 
for Low VOC PU Formulations in the Coatings 
Industry" 
-Pierre Ardaud and Eugenie Perroud, Rhone-Poulenc, Decines. 

France (presented on behalf of FATIPEC) 

APJ/VOSS AWARD COMPETITION PAPERS 

"An Investigation of the Effects of Formulation on 
Selected Properties of W Curable IPN CoatingN 
-Detroit Society for Coatings Technology 

"Critical Factors for the Cwfflcient of Friction 
Measurements of Coatings" 
- Golden Gate Society for Coatings Technology 

"Direct VOC Analysis of Water Based Coatings by 
Solid Phase Micro Extraction and Gas Chromatog- 
raphy" 
- Los Angeles Society for Coatings Technology 

"Temperature Dependence on Rheological Behav- 
ior in Waterborne Paint Systems" 
- Cleveland Society for Coatings Technology 

TECHNICAL FOCUS LECTURE 
This presentation kicks off the technical portion of the 

Annual Meeting. The Technical Focus Lecture is designed 
to recognize the ongoing work of a coatings industry 
practitioner. First presented in 1993, the Technical Focus 
Lecture has quickly become one of the most popular events 
at the Annual Meeting. 

MATIlEUO MEMORIAL LECTURE 
The 1996 Mattiello Lecturer is Dr. David R. Bauer of the 

Ford Motor Company in Dearborn, MI. The Mattiello 
Lecture will be delivered on Fridav morning at 10:30 a.m. 
Th~s year marks the 48th year the'lecture his been pre- 



Tentative Schedule of Programming 

Mondav. October 21 
5:00 pm - 7:00 pm - 
Conference Registration, Chicago Hilton 
6:00 Dm - 8:00 Dm - I 
Executive Forum Dinner, 
Chicago Hilton 

Tuesday, October 22 
7:30 am - 900 pm - 
Registration, McCormick Place 
and Chicago Hilton 

(Conference Only) 
8:30 am - 4:00 pm - 
Pre-Convention Training Seminars, Chicago Hilton 
Executive Forum, Chicago Hilton 

Wednesday, October 23 
7:30 am - 5:00 pm - 
Registration, McCormick Place 
8:30 am - 4:00 pm - 
Technology Conference Courses, McCormick Place 
8:30 - 10:OO am - 
FSCT Annual Meeting Opening Session, 

McCormick Place 
10:OO am - 
International Coatings Expo Opens, McCormick Place 

Registration Packages 

1 :00 pm - 4:30 pm - 
FSCT Annual Meeting 
Technical Program, McCormick Place 
2:00 pm - 4:00 pm - 
Social Guest Program, Chicago Hilton 

I Thursday, October 24 
7:30 am - 5:00 Dm - 
Registration, ~ c ~ o r m i c k  Place 
8:30 am - 4:OO pm - 
Technology conference Courses, 

McCormick Place 
9:00 am - 5:00 pm - 
International Coatings Expo, McCormick Place 
9:00 am - 4:30 pm - 
FSCT Annual Meeting Technical Program, 

McCormick Place 
12:OO noon - 2:00 pm - 
FSCT Awards Luncheon 
9:00 am - 4:00 pm - 
Social Guest Tour, Chicago Hilton 

Friday, October 25 
7:30 am 12:OO noon - 
Registration, McCormick Place 
9:00 am - 12:OO noon - 
International Coatings Expo, McCormick Place 
9:00 am -1 1 :30 am - 
FSCT Annual Meeting Technical Program, 

McCormick Place 

Registration fees include full admission to the International Coatings Expo as well as the FSCT Annual Meeting and its 
Technical Presentations and other events as outlined in the registration options below. 

EXPO & FSCT ANNUAL MEETING INCLUDES: EXECUTIVE FORUM INCLUDES: 
International Coatings Expo (ICE) Executive Forum Dinner (Mon., Oct. 21) 
FSCT Annual Meeting and Technical Presentations Managing Research & Development (Tues., Oct. 22) 
Opening Session International Coatings Expo (ICE) 
Mattiello Lecture FSCT Annual Meeting and Technical Presentations 

Opening Session 
FULL COATINGS TECHNOLOGY Mattiello Lecture 
CONFERENCE AND EXPO INCLUDES: 

One Pre-convention Training Seminar (Tues., Oct. 22) 
One Conference Course (two-day program, Oct. 23-24) 
International Coatings Expo (ICE) 
FSCT Annual Meeting and Technical Presentations 
Mattiello Lecture 

COATINGS TECHNOLOGY CONFERENCE INCLUDES: 
One Conference Course (two-day program, Oct. 23-24) 
International Coatings Expo (ICE) 
FSCT Annual ~ e e t i n g  and Technical Presentations 
Mattiello Lecture 

PRE-CONVENTION TRAINING SEMINAR INCLUDES: 
One Pre-Convention Training Seminar 
(Tues., Oct. 22) 
International Coatings Expo (ICE) 
FSCT Annual Meeting and Technical Presentations 
Owninn Session 
~ k t i e l ;  Lecture 

SOCIAL GUEST PROGRAM INCLUDES: 
Welcome Social (Oct. 23) 
Continental Breakfast and Tour (Oct. 24) 
International Coatings Expo (ICE) 
Opening Session 

(7heubg"yhid G,,esf is t ~ o t  10 be 181ed by CU~WO~XCIS or m~ociates I the bdustr/. It 
q l i e r  to theSpourr orSig>ifirant Other ofthe indzcrbynnmdee.) 



Coatings Technology Conference 
'EXECUTIVE FORUM ' 

Managing Technology for Strategk 
Success in the Coatings Industry 

MONDAY EVENING (DINNER) 
&TUESDAY (WORKSHOP) 
OCTOBER 21-22,1996 
CHICAGO HlLTON AND TOWERS 

'PRE-CONVENTION TRAINING SEMINAR" 

Faster to Market with Better Products 
through Design of Experiments 

Course Description I 

TUESDAY 
OCTOBER 22,1996 
CHICAGO HILTON AND TOWERS 

Seminar Description 
This interactive, executive level 

workshop introduces the participants Design of Experiments (DOE) will give the 

to the management tools and coatings technologist five important benefits: 

techniques required to fully link the cutting the time from inception to market; 

R&D function with the strategic increasing product quality; lower raw material 

objective of the business. Based on costs; research and development productivity; 

the principles of "Third Generation and manufacturable products. The understand- 

R&D," the program uses presentations, ing of DOE will aUow the attendee to make a 

group exercises and case studies. The greater contribution to his or her company. The 

course is designed for R & D group course is targeted at laboratory and R&D 

leaders; technical directors; senior personnel and project managers and technicians 

chemists; marketing directors or L r interested in becoming more effective in the 

managers; sales directors or managers; R&D function. 

small business owners; and anyone with strategic 
leadership responsibility in their organization. 

Attendees wiil learn: 

Methods to determine the feasibly of new technology 
How to assess the validity of new concepts and ideas 
Ways to use time and money more wisely in the pursuit of 
new advances in technology 
How to better understand the impact of R&D on the 
bottom line 
Techniques to associate marketing and technology while 
pursuing new ideas 
How to assess the R&D climate within the organization 
and how to identify improvement opportunities 
To examine the technology portfolio and align new 
strategies with the technological competitive position of 
the firm 
To create project selection and management processes that 
really work 
Financial issues related to the assessment of new techno- 
logical ideas 
Importance of establishing portfolio management 
techniques to allocate resources strategically 

Registration limited to 30 attendees 

Course Instructors 

John Martin (Arthur D. Little) 
Eric Culson (Arthur D. Little) 
Stephen Rudolph (Arthur D. Little) 

Program Fees 

Member (FSCT & Nl 
I ........ SJY:, 

Non-Member .......... ........ $495 

Indudes dtnna on Monday e r a n g  Fees are SM m L ,- -J 

Attendees wiil learn: 

Better planning and project management 
How to better allocate resources through the use of time 
saving methods 
Techniques to achieve greater certainty of results 
Ways to focus efforts to predict coatings properties 
Methods to develop truer selection aiterialevaluation 
The purpose of various testing procedures and how to 
know when to use them, and when not to use them 
The importance of not reaching conclusions before 
experiments 
H ~ W  to plan an experiment using the six step approach 
Methods to comvare "one variable at a time" meriments 
with factorials 
Why factorial experiments are better than ladders 
Methods of calculating main effects and interactions 
How to prove effects are real (variability and statistical 
significance) 
Averages, ranges and standard deviations 

Instructor 

Charles Rooney (Orr & Boss) 

I Program Fees* 

... . . . .. 
Non-Member .......... 

dte 

'Peer are S O  more u 



"PKE-CONVENTION TRAINING SEMINAR" 

wOW(SHOP 
Effecthre Technical& kientifk Writing 

TUESDAY 
OCTOBER 22, 1996 
CHICAGO HILTON AND TOWERS 

Seminar Description 

For all levels of laboratory and R&D personnel along 
with applicators and anyone with responsibility for 
writing memos, letters, reports, manuals, specifications 
and proposals on a routine basis. The session includes in- 
class writing exercises designed for practical application, 
and allows time for individual attention. Participants are 
invited to submit writing samples in advance for a 
confidential review by the instructor. 

Attendees will learn: 

Skills and techniques to improve technical communication 
How to improve effectiveness in communicating techno- 
logical issues 
Methods of data collection and tabulation to maximize 
impact of data on the presentation 
Proven techniques to make technical issues understandable 
How to translate technical terms for non-technical readers 
How to improve writing skills: structure and format 
Ways to "rethink how you write" 
How to write the first draft of a document 
Approaches to use when writing for another person 
Editing techniques and a review of punctuation and usage 

Re&@afion limited m 25 attendees 

Instructor 

Sal lacone (Consultant) 

Program Fees* 

Member ........................... .... ............... $195 
Non-Member ............................................. $295 

'Feeer are $50 more on-site. 

"PRECONVENTION TRAINING SEMINAR 

surfactant chemistry 

TUESDAY 
OCTOBER 22,1996 
CHICAGO HILTON AND TOWERS 

Seminar Description 

For R&D personnel, synthesizers, formulators and 
applicators in the coatings and ink industries, this course 
will provide attendees with a better understanding of 
surfactants and polymers; current information on new 
technologies and uses in this area; a working knowledge 
of surfactant synergy in waterborne technology; details 
on coatings and flows, and information on defoamers. 

Attendees will learn: 

The fundamentals about surfactants and polymers 
Details of the physical properties of surfactants 
New uses and technologies of surfactants - The do's and don'ts of effective formulation - Surfactant synergism in waterborne coatings technology 
How to develop a broader, open thinking about surfactants 
Various additive options to improve application . Better appreciation for the variety of materials and their 
uses . Greater formulation latitude due to awareness of options 

Instructors 

Steve Snow (Dow Corning) 
Bob Stevens (Air Products) 
Ed Orr (BYK Chemie) 
Skip Scriven (University of Minnesota) 
Joel Schwartz (Air Products) 

Program Fees* 

........................................................ Member $195 
............................................... . Non-Member $295 

*Fees are $50 more on-site. 



Winning Technical Presentations 

TUESDAY, OCTOBER 22,1996 
CHICAGO HUTON AND TOWERS 

Seminar Description 

For laboratory and R&D personnel at all levels, in 
addition to marketing and sales staff and anyone else 
responsible for delivering technical presentations. 
Attendees will learn how to develop effective visuals; 
proper speaking techniques and data organization; how 
to handle question and answer sessions; tips on transfer- 
ring written information to speaking terms; and how to 
communicate clearly to all audiences. This program 
offers a combination of lecture, interaction and small 
group projects. 

Attendees will learn: 
- - 

How to effectlvely develop v~suals for technical presenta- 
tlons 
Proper spealang techn~ques 
How to organue data 
TIPS to transfer wntten lnformat~on for a speech 
How to handle questlon and answer sesslons 
Presentat~on style and format 

9 How to effectlvely communicate to all aud~ences 
The ab~l~ty to alm presentations to any slze aud~ence, from 
one to hundreds 
Design presentations with ease, in considerably less time 
Establish an easily-understood format for group presenta- 
tions 
How to design a presentation for a convincing delivery 

Rpsrrtmnon limited to 25 anendeer 

lnstructor 
- - 

Carter Johnson (Buying TIme Seminars) 

Program Fees* 
- 

- 

Member ................................................. $195 
.................... Non-Member ...................... .. $295 

.Fees are $SO more on-rite. 

Coatings Spray Applications 

TUESDAY 
OCTOBER 22,1996 
BlNKS MANUFACTURING CO., FRANKLIN PARK, IL 
(Transportation Provided) 

Seminar Description 

Provides both experienced and novice applicators, 
field service personnel, specifiers and formulators with 
information on current and upcoming technologies as 
they apply to the application of coatings and finishes. 
Considered as a Learning Exchange Seminar, attendees 
will learn how to properly select, maintain and operate 
spray finishing equipment and to answer a variety of 
questions related to spray finishing. 

Attendees will learn: 

Various types of spray equipment (adjust, tip, size, fanning, 
technique) 
How to choose equipment wisely 
Problem solving techniques 
Proper care and maintenance of spray equipment 
Electrostatic application of liquid and powder coatings 
Application of coatings by air atomization, airless and air- 
assisted airiess 
Various operator techniques 

* High Volume Low Pressure (HVLP) 

Attendance is llmited. 

lnstructor 

Jerry Hund (Binks Manufacturing) 

Program Fees* 

(includes nanrportatlon to Binh Manufactvnng Co.) 

Member .......................... .. .................... $195 
Non-Member ................... .. ...................... $295 

'Fees are $50 more ansite. 



Polymer Chemistry 
for the Coatings Formulator 

WEDNESDAY - THURSDAY 
OCTOBER 2344,1996 
McCORMICK PLACE 

Course Description 

Prov~des current ~nformat~on on polymer chmlstry 
for coatlngs formulators, R&D chem~sts, and sales and 
market~ng personnel w ~ t h  strong techn~cal backgrounds 
or Interests Attendees w ~ l l  real~ze a greater understand- 
mg of the essent~al concepts of polymer sclence and the 
underly~ng pr~nnples  to  d e t e m n e  coatlng perfor- 
mance The course helps attendees to  develop coatlngs 
us~ng  s c ~ e n t ~ h c  pr~nc~ples  as opposed to t r~a l  and error 
and 1s also relevant for Ink, sealant and adhesive 
Industry personnel 

Attendees will learn: 

Fundamental pnnc~ples behlnd chain-growth and step- 
growth polymenzatlon 
The bas~c o m c ~ ~ l e s  of emuls~on ~olvmermhon and 
how ~t differs hbm solutlon polyie;ization 
Crosslinking reactions and how they modify film 
performance 
The most important classes of polymers used in coatings, 
what types of properties can be expected from each type, 
and how polymer chemistry can be used to modify those 
properties 
How polymer structure is related to the rheology and 
mechanical properties of polymers 
How polymers are characterized with modem analytical 
techniques. 

Instructors 

Frank Jones (Eastem Michigan University) 
Fritz Walker (Air Products and Chemicals) 
David Nordstrom (DuPont Automotive) 
Alvin C. Lavoie (Robm & Haas) 
Jennifer Cogar (McWhorter, Inc.) 
Patricia Lesko (Rohm & Haas) . Paul R. Baukema (Akzo Nobel Coatings, Inc.) 
Dr. Terry Potter (Bayer Corp.) 
Bill Simonsick (DuPont Marshall Labs) 
David A. Dubowik (Air Products and Chemicals) 
Nicholas Albrecht (Cytec Industries, Inc.) 
Manoj Gupta (BASF Corp.) 

Program Fees - - 

Member ........................................................ $395 
Non-Member ............................................ $495 

'Fees are $50 mare on-site. 

, . 

.r 

P(auulLdGT1IONF&WNCECOU~ 

Advances in Coatings Characterization 

WEDNESDAY - THURSDAY 
OCTOBER 2324,1996 
McCORMlCK PLACE 

Course Description 

Provides a quick review of key analytical techniques 
in the coatings industry, along with an  update on recent 
methods. Attendees will also see examples of successful 
application of these techniques to solve practical paint 
and coatings problems. This course is targeted towards 
laboratory directors, QC managers, customers/specifiers, 
graphic arts industry personnel and analytical personnel. 

Attendees will learn: 

The basics of coatings characterization 
Recent developments such as criteria and new equipment 
Ways to study problems through an awareness of what is 
available (practical equipment, services, etc.) 
Effective use of microscopies (optical, electron, and atomic 
force) 
Infrared of coatings 
Raman and other spectroscopies - Ways to effectively use various analytical techniques 
(surface, thermal and particle size) 
Fundamentals of rheology 

Instructors 

Marek Urban (North Dakota State) 
Mike Claybourn (ICI Paints) 
Andy Gilicinski (Air Products) 
Rich Granata (Lehigh University) 
Peter Kamarchik (PPG Industries) 
Paula Clark (Air Products) 
Mike Reading (ICI Paints) 

Program Fees* 

..................... .... ................... Member .. .. $395 
.............................................. Non-Member $495 

'Feer are 150 more on-site. 



'TECHNOLOGY CONFERENCE C O U E F  

Substrates and Coatings 

WEDNESDAY - THURSDAY 
OCTOBER 2324,1996 
McCORMICK PLACE 

Course Description 

Provides attendees with a better understanding of the 
effects substrates have on coatings performance. Attend- 
ees will learn of the various considerations which must be 
examined in order to develop the right coating for the 
right substrate. "Substrates and Coatings" is aimed at 
formulators, laboratory and R&D chemists, technical 
service and sales personnel, along with coatings specifi- 
ers. Individuals from the ink industry, and those who 
develop substrates will also benefit by attending this 
event. 

Attendees will learn: 

An understanding of the physical nature of wood, plastics, 
metal and concrete 
Definitions of various substrate types and surfaces (wood, 
plastic, metal, etc.) 
The effects of coatings application and performance on 
various substrates 
How to overcome or compensate for substrate problems by 
proper formulation 
How to formulate the right coating for the right substrate 
Methods to "unlearn" the misconception that one size 
coating fits all substrates 
Better knowledge of coatingslsubstrate interaction 
Problem solving skills 
Techniques to save time and money in the formulation 
process 

Instructors 

Sam Williams (USDA Forest Products Lab) 
Eric Kline (KTA Tator) 
Simon Boocock (SSPC) 
Doug Grossman (Q Panel) 
Jim McGuiness (Red Spot) 
BNC~ Thill (Dow Chemical) 

Program Fees* 

* Member .................................................... $395 
Non-Member ............................................. $495 

'Fees are $50 mare an-site. 

"TECHNOLOGY CONFERENCE COURSE" 

"BACK TO BASICS" 
General Overview 
of Coatings Technology 

WEDNESDAY - THURSDAY 
OCTOBER 23-24,1996 
McCORMICK PLACE 

Course Description 

For chemists new to the industry or with minimal 
experience, lab technicians, and sales, marketing and 
field support personnel. The program will provide 
attendees with an overview of coatings types; a review of 
basic coatings composition; and cost savings ideas for 
formulation. Participants will gain a better understanding 
of the physical properties associated with coatings and be 
given tips on troubleshooting techniques. 

Attendees will learn: 
- ~ 

Overview and history of coatings 
Information on the various types of coatings 
A review of the four basic components of coatings 
Proven ideas to save money in the formulation process 
Troubleshooting techniques to spot and solve problems 
quickly 
A better understanding of physical properties of coatings 
How to work more efficiently 
Techniques for better interaction wl suppliers 
The latest information on pigments, resins, and additives 
Testing methods 
The effect of various application methods have on coatings 
performance 

Program Fees* 

Member ........................................................ $395 
Non-Member ................................... .... ...... $495 

'Fees are $50 more on-rite. 





Hilton Davis Co. 

" '"I""' 
COI(CL)AT GSTES*.OLOG* 

International 4 7 

Coatings Expo 

(As of May 3 1, 1996) I 

A. P. Dataweigh Systems 
Aceto Corp. 
ACT Laboratories, Inc. 
Adhesive Ape 
Advanced & w a r e  Designs 
Air Products & Chemicals, Inc. 
Akzo Nobel Chemicals & 
Akzo Nobel Resins 

Alcan Toyo America, Inc 
Alnor Oil Co. 
American Chemical Society, 
Information & Services 

American Colors 
Amoco Chemical Co 
ANGUS Chemical &. 
Anker Labelers USA Inc. 
Aqualon Co. 
Araki Iron Works, Co. Ltd. 
ARC0 Chemical Co. 
Arizona Instruments Corp. 
Arizona Oxides Inc. 
Ashland Chemical Co. 
Atlas Electric Devices 
Atotech USA Inc 
Aztec Peroxides, Inc. 
B.A.G. Corp. 
BASF Corp. 
BatchMaster Software, Inc. 
Baver Coro. 
~ l i c o h  ~ l i i d  Control, Inc 
Borden Inc. 
Bowers Profess Equipment Inc. 
British Standards Institution, Inc. 
Brookfield Engineering Lab. 
Buckman Laboratories 
Buhler Inc. 
Burgess Pigment Co. 
BYK-Chemie USA 
BYK-Gardner. Inc. 
C.I.P. ~roductsl~e~ers  
Cleaning Systems 

Cabot Corp., CAB-OSIL 
&Special Blacks Div. 

Calgon Corp. 
Cardolite Corp. 
CB Mills 
CCP 
Center for Applied Engineering 
Chemical & Engineering News 
Chemical Manufacturers Assoc. 
Chemical Marketing Reporter 
Chemical Week 
ChemirIPolytech 
Laboratories, Inc. 

Ciba (Additives. 
Pigments, & Piastics Dim.) 

Cimbar Performance Minerals 
Civacon 
Clariant Corp. 
Clawson Container Co. 
Coatings Magazine 
Color Corp. 
Columbian Chemicals Co. 
Consolidated Reseamh, Inc. 
Cortec Corp. 

CR Minerals Corp. 
Crosfield Co. 
Cvtec Industries Inc. 
D ~ L  Laboratories 
Daniel Products Co., Inc. 
Datacolor lnternational 
J. De Vree & Co. N.V. 
DeFelsko Cop. 
Degussa Corp. 
Distil-Kleen. Inc. (Disti) 
Dominion ~ o l o u ; ~ o ~ .  
The Dow Chemical Co. 
Dow Corning Corp. 
Draiswerke GmbH 
Draiswerke, Inc. 
Drew Industrial Div.. Ashland 
Chemical Co, 

Dry Branch Kaolin Co. 
DSM Resins US.. Inc. 
DuPont Nylon intermediates 
&Specialties 

Eaale Zinc Co. 
Eaitern Michigan University 
Eastman Chemical Co. 
Ebonex Corp. 
ECC International 
Eiger Machinery, Inc. 
Elf Atochem North America. Inc. 
EMCO Chemical Distributors, Inc. 
Engelhard Corp. 
Engineered Polymer Solutions, Inc. 
Epworth Manufacturing Co., Inc. 
Erie Chemical Sales 
Etna Products Inc. 
SOecialtv Chemical Division 

~ & o ~ e a n  Coatings  ourn nil 
Exxon Chem~cal Co. 
Federation of Socletles for 
Coatings Technology 

The Feldspar Corp. 
Filite 
F~lter Spec~alists, Inc. 
Fischer Technology Inc. 
Fluid Manaeement 
FMJ lntern~tional 
Publications Ltd. 

Fuji Silysia Chemical, Ltd. 
H.B. Fuller Co. 
Gamry Instruments, Inc. 
Paul N. Gardner Co., Inc. 
Garrison Industries, Inc. 
Georgia Pacific Resins, Inc. 
BFGoodrich Co. 
Specialty Chemicals 

The Goodyear lire & Rubber Co., 
Chemical Division 

Grace Davison 
Haake, lnc. 
Halox Pigments 
I.W. Hanson Co.. Inc. 
Harcros pigments Inc. 
Henkel Corp. 
HERO Industries Limited 
Heucotech Ltd. 
Hickson Specialties 

Hodimeyer Equipment Corp. 
Hoechst Celanese Corn. 
Horiba Instruments lic. 

~ - - ~ - -  

J.M. Huber Corp., 
Engineered Minerals Div. 

Htils America, Inc. 
Hunterlab 
Huntsman Corp. 
ICIS-LOR 
Ideal Equipment Co., Ltd. 
Ideal Manufacturing & Sales Corp. 
IGTReprotest Inc. 
INDCO Inc. 
Industrial Oil Products Corp. 
Ink Wodd Magazine 
Inmark, Inc. 
International Compliance Center 
International Resources, Inc. 
lnternational Specialty Chemicals 
lnternational Specialty Products (ISP) 
ITT Marlowlm A-C Pumo 
S.C. Johnson Polymers 
Journal of Coatings Technology 
K-T Feldspar Corp. 
Kady lnternational 
Kemira Pigments Inc. 
Kenrich Petrochemicals. Inc. 
King Industries, Inc. 
Kline & Co. 
Kraft Chemical Co. 
KTA-Tator Inc. 
LaporteISCP- 
Laponite Rheological Addit~ves 

LaQue Corrosion Services 
Lawter International 
The Leneta Co. 
Liquid Controls Corp. 
Littleford Day Inc. 
Longview Fibre 
The Lubrizol Corp. 
Lucas Meyer, Inc. 
Luzenac America 
3MIZeelan Industries 
Macbeth, Div. of Kollmorgen 
Magnesium Elektron, Inc. 
Malvern Minerals Co. 
Mapico 
The McCrone Group 
McWhorter Technoloeies 
The Mearl Corp. " 
Micro I'owden, Inc 
.M~aoIlu~dics Corn. 
Micromentics 
Micromet Instmment 
Millipore Corp. 
Milwhite, Inc. 
Ming-Zu Chemical Industries 
MiniFibers, Inc. 
Minolta Corp. 
Mississippi Lime Co. 
UMR Coatings Institute 
Modem Paint & Coatings Magazine 
Monsanto Co. 
Morton lnternational 
Muetek Analvtic Inc. 
Myers ~ n ~ i n i e r i n g  
Nacan Products Ltd. 
Nace International 
Nametre Co. 
National Paint & Coatings Assoc. 
Netzsch Incorporated 
Neupak, Inc. 
New Way Packaging Machinery, Inc. 
North Dakota State Universitv 
Polymers &Coatings Dept. 

NYCO Minerals 
Ohio Polvchemical Co. 
Olin C O ~ Q  
0mnim;k Instrument Corp. 
OSi Specialties GrouoIWitco Grouo 
0xKhem 
Paint & Coatings Industry Magazine 
Paint Research Assoc. 
Parasol System, Inc. 
Parker Hannfin Corp. 

Particle Siring Systems, Inc. 
Peninsula Polvmers. Inc. 
Phenoxy ~ssdciates 
Pico Chemical Corp. 
Pioneer Packaging Machinery, Inc 
Polar Minerals 
Poly-Resyn, Inc. 
PPG Specialty Chemicals 
PQ Corp.1 Potters Industries 
Precision Dispensing 
Premier Mill Coro. 
Q.Panel Lab Prducts Corp. 
Q-Sales and Leasing 
Quackenbush Co.. Inc. 
KJ. QQM & Co.,'~nc. 
Raabe Corp. 
RadTech International N. A. 
Ranbar Technology, Inc. 
Reichhold Chemicals, Inc. 
Rhmmetric Scientific 
Rheox, Inc. 
Rhone-Poulenc, Inc. 
Rohm and Haas Co. 
Ronningen-Petter 
Charles Ross & Son Co. 
Royce Associates, 
Russell Finex, Inc. 
San Esters Corp. 
Sartomer Co. 
khenectadv International. Inc. 
~chlumbe& ~easurement Div. 
Schold Machine Co. 
SEPR 
Shamrock Technologies, Inc. 
Shell Chemical Co. 
Shenvin Williams Chemicals 
SUberline Mfg. Co., Inc. 
Singleton Corp. 
Software 2000. Inc. 
Southern Clay Products, Inc. 
Univ. of Southern Mississippi 
Specialty Minerals, Inc. 
Spraymation, Inc. 
Startex Chemical 
Sub-Tropical Testing Service 
Sud-Chemie Rheologicals 
Summit Precision Polymers Corp. 
Sun Chemical Corp. 
Taber Industries 
Taotek North America, Inc. 
Tayca Corp. 
Teemark Corn. 
Tego ~hemihservice USA 
Th~ele Engineering Co. 
Thomas Sc~entific 
Troy Corp. 
U.S. Aluminum, Inc. 
U.S. Borax, Inc. 
U.S. Silica Co. 
UCB Chemicals 
Unimin Corp. 
Union Carbide Corp. 
Union Process, Inc. 
United Mineral & Chemical Corn. 
Van De Mark Group 
Van Waters 8 Rogers Inc. 
R.T. Vanderbilt Co.. Inc. 
Veaa-Matic Pump Co. 
VORTI-SIV Division, 
MM Industries, Inc. 

Wacker Silicones Corp. 
Westerlins Maskinfabrik AB 
Western Equipment Co. 
Wilden Pump 
Witco Corp. 
World Minerals Inc. 
X-Rite, Inc. 
Yamada America, Inc. 
Zaclon, Inc. 
Carl Zeiss, Inc., 
Microscope Division 

Zeneca Biocides 
Zeneca Resins 
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Social Guest Program 

Activities for Social Guest registrants begin on Wednes- 
day afternoon with a Welcome Social at the Chicago Hilton 
and Towers hotel. 

On Thursday, Social Guests enjoy a continental break- 
fast and afterwards depart on motorcoaches for a tour of 
Chicago's downtown area. A visit to the Art Institute of 
Chicago will be included in the tour. Participants will view 
the traveling exhibition of the works of Edgar Degas. 
Organized by the National Gallery in London and the Art 
Institute of Chicago, the exhibit features his later works 
between 1886 when he participated in the last impression- 
ists exhibit and 1917, the year of his death. 

An exclusive luncheon for Social Guests will be included 
in the tour. 

The fee for Social Guests of $60 in advance and $70 on- 
site includes the Social Guests activities, 3-days admittance 
to the Expo, and attendance to the Opening Session. Space 
is limited and pre-registration is strongly suggested. 

Shuffle Service 

Shuttle service between the official ICE hotels and the 
McCormick Place North will be offered according to the 
following schedule: 

Tues.. Oct. 22 230 am - 6:00 ~ r n  
Wed., Oct. 23 7:30 am - 6:00 pm 
Thurs., Oct. 24 230 am - 600 pm 
Fri., Oct. 25 7:30 am - 3:OO pm 

Ground Transnortation 

From O'Hare International Airport: Shuttle bus senice 
is available via Continental's Airport Express; fare is $14.75 
one way. Taxi fares run upwards of $25 to the downtown 
hotels. The Chicago Transit Authority (CTA) operates rail 
service from O'Hare to downtown Chicago for $1.25 one 
way. 

From Midwav Airport: Shuttle bus service is available 
via Continental's Airport Express; fare is $10.75 one way. 
Taxi fares run upwards of $18 to the downtown hotels. 

Hotel Reservation Instructions 

To place a reservation, complete the hotel reservation 
form and contact the ICE Housing Bureau "One-Stop 
Chicago" serviced by the Chicago Convention and Tourism 
Bureau. A one-night's deposit of $125 is required to 
process each reservation. 

You may phone, fax, or mail your reservations to One- 
Stop Chicago. Use only one method to place your reserva- 
tion to avoid a duplication of requests and deposits being 
processed. 

A confirmation of your reservation will be mailed to you 
by One Stop Chicago. 

The cut-off date is September 23. After September 23, 
reservations will be accepted on a space available basis only. 

Deposits are refundable provided that reservations are 
canceled with hotels at least 72 houts prior to the date of 

arrival. Before October 2, notify One-Stop Chicago of 
cancellations. After October 2, contact the hotel diictly. 

FSCT Convention Hotels 

There are eight official ICE hotels in Chicago. Serving as 
the headquarters property will be the Chicago Hilton and 
Towers. Convention rates for each hotel are noted below. 

Chicago Hilton & Towers 
(FSCT HEADQUARTERS) 

Main ................................. $140, 165, 190 single 
$160,185,210 double 

Towers level ................. $235 single, 255 double 

Palmer House Hlltou 
(NPCA HEADQUARTERS) 

Main ............................... $160,180,195 single 
$180,200,215 double 

Towers level .............. $230 single, 250 double 

........................ Hyatt Regency $142 single or double 

Fairmont ................................ $164 single or double 

Essex Inn ................................. $108 single or double 

....... Clarion Executive Plaza $125 single or double 

Renaissance Chicago ............ $160 single or double 

........ Hyatt on Printers Row $151 single or double 

KEY TO CHICAGO MAP 

1. Chicago Huton and Towa 5. Hyatt on Printers Row 
2. W o n  Executive Plaza Hotel 6. Hyatt Repnq Chicago 
3. h e x  Inn 7. Palmer House Huton 
4. Fslrmont Hotel - At Ilhois Centa 8. Rcnaksance Chicago 
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1996 Housing Application Form 
Resewations must be placed with the Housing Bureau. Hotels will not accept 
resewations directly. Reselvations must be received by September 23,1996. 

I 
1. To Make Reservations 

TO CALL: Prior to calling, have the following available: 
U.S. &Canada (toll-free) + Name of Convention ('ICE 96') + Credit card #, expiration date 
800-424-5248 + Your Ist, 2nd, 3rd, & 4th choice of hotel + Names of room occupants 
Domestic & Overseas + ArrivaVDeparture dates + Address 
847-940-21 52 + Number of rooms required + Phone and fax numbers + Type of room needed (single, double, etc.) 

TO FAX: + Please print or type all items to ensure accuracy 
U.S. &Canada (toll-free) + Complete each part below in detail for correct and rapid computer processing 
600-521 -6017 + Form may be duplicated or supplemental room list must be attached using same format as 
Domestic & Overseas below 
847-940-2386 I Prior to October 2, all reservations,chanaes, 
TO MAIL: Send completed form and payment to: and cancellations must be made with 6ne 

One Stop Chicago 
StopChicago. Afterthisdate, thesechanges 

- - - ..- must be made with the hotel directlv. Reser- 
P.V. BOX 825 
Deerfield, lL 60015-0825 I vation deposits are refundable prodded that 

thev are cancelled with the hotel at least 72 I hours prior to date of arrival. 

2. Hotel Information - 
Select 4 hotels of your choice to facilitate processing. Requests are given priority in the order received. First choice is assigned 
IF AVAILABLE. Be sure to list definite arrival and departure dates. 

I st Rate 3rd Rate 
2nd Rate 4th Rate 

*Room Key: single (1 person, 1 bed); double (2 people, 1 bed); double/double (2 people, 2 beds). 
Reauests for the Chicago Hilton and the Palmer House will be limited to 10 rooms per exhibitor company. 

3. Deposit Information 

Names of Occupants 

Advancedeposit required at the time of booking. Resewations will not be processed without adeposit. Deposits are $125 per room. 
Deposits may be made by major credit card or check (U.S. dollars). Your credit card will be billed immediately. 

0 Enclosed is my check payable to One Stop Chicago for the amount of $ 

Arrival Room Type' 

0 single 0 dbWdbl 
0 double 

single 0 dblldbl 
0 double 

single 0 dblldbl 
0 double 
0 single 0 dblldbl 
0 double 
0 single 0 dblldbl 
0 double 

Please bill my: 0 AMEX 0 MC C1 Visa 

Departure 

Credit Card Number Expiration Date 

Name of Card Holder Signature 

4. Send Confirmations to: 
Name: Telephone: 
Company: FAX: 
Address: 
CityiState (Province): Zip Code (Mailing Code): 
Countly (if other than U.S.): 

requires special assistance. Please attach a written description of your needs. 
HB696A 
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Registration Fees 

Training taken to maintain or improve your professional skills is usually tax deductible as an ordinary and necessary business 
expense. Consult with your tax advisor for applicability. 

Registration Package Pricing 
Member Non-Member 

Advance On-Site Advance On-Site 

Expo and FSCT Annual 

Meeting Presentations $75 

(r Full Technology Conference & 

Coatings Technology Conference 

fi Executive Forum ..# j -. - 
Pre-Convention Training Seminar 

4 Sodal Guest F'rogram 
Retired FSCT Member and S 

Student (Valid Student ID Require@ sy~ 
No advance registrations will be accepted after 1200 Midnight on September 11. All credit card transactions are processed in 

U.S. Dollars and are subject to current exchange rates. International checks must be submitted in U.S. Dollan, paid in U.S. 
Banks. Badges will be mailed in advance to pre-registered ICE and Conference attendees and their pre-registered Social Guests. 

Badge holders will be distributed at the ICE registration verification areas located at McCormick Place North and at the 
Chicago Hilton and Towers. 

Conference attendees registration credentials including badges will be distributed in Chicago at the ICE Conference Registra- 
tion area located in the Chicago Hilton Hotel. 

FSCTfs refund policy 
Cancellations received on or before October 9 will be charged $15. Cancellations received after that date will be charged 

$50. No refunds will be issued for cancellations received after October 16. All refunds will be processed after November 1. 

Registration Hours 

McCormlck Place North 
Tues.. Oct. 22 230 am - 5:00 urn 
Wed., Oct. 23 230 am - 500 pm 
Thurs., Oct. 24 230 am - 5:00 pm 
Fri.. Oct. 25 7:30 am - 12 Noon 

Chicago Hilton and Towers 
Mon., Oct. 21 5:00 pm - 7:00 pm 
Tues., Oct. 22 230 am - 5:00 pm 
Wed.. Oct. 23 7:30 am - 10:00 am 

Suecia1 Airfare Discounts 
- -  - 

Special arrangements have been made with United 
and Delta Airlines for reduced airfares for ICE attendees. 
To participate, call the FSCT Travel Desk or the airlines 
directly. 

Contact the FSCT Travel Desk 
and mention "ICE96" 

Phone 800-448-FSCT 
Int'l callers 215-628-2549 
Fax 215-628-0310 

Contact the airlines directly by calling 
United 800-521-4041 mention code: 563UA 
Delta 800-241-6760 mention code: 1 3633 



1996 PRE-REGISTRATION FORM w Fax completed form to (805) 654-1676 

FSCT International Coatings EXPO & Mail completed form with payment to: ICE Registration, C/O 

,- -- RCS, 2366 Eastman Ave., Ste. 11, Ventura, CA 93003-7797 
Technology Conference Registration Helpline: (610) 940-0777, 8:30 - 4:30 ET 

Chicago, lL - October 22 23 24 25,1996 Deadline: September 11,1996. Register Today! 
To pr? register, Ins form must oe poslmarked n~ later tnan September 11 1996 Forms rece ved after then WI be returned wrth a not ce advlslng  yo^ lo reg ster on.s~te 
Form mJst be 111 eo out comp etely for processing Aconf rmallon of your reg slratoon WI I be sent to yo. Badges w 11 be sent m advance to U S registrants lnternat onal 
reg strants may ootaln the r oaoges at tne lnternat~onal reglstrarlon desk n Cn cago ICE oaoges must be worn tor adm sslon to me convention proarams a m  EXDO 

1. Industr" Attendee Badge Information: 
[ [ N A ~ f l ~ ) I o o o o o o o  

m 

2. Social Guest Badge Information: 

FIRST NAME (Nickname) 

0uu[7n0uun0nu 

~UOOOOOOOOUOOO COUNTRY (other than U.S.) 
POSTAL CODE 

3. Redstrant Profile: 

FSCT Membei? 1 0 Yes 2 0 No 

Society Affiliation 

lnformatlon below must be completed 
for registration to be processed 

Your Company (Check one only) 
31 0 Manufacturers of Paints, Varnishes. 

Lacquers 
32 0 Manufacturers of Printing Inks 
33 0 Manufacturers of Sealants, Caulks, 

Adhesives 
34 0 Manufacturers of Powder Coatings 
35 0 Manufacturers of Raw Matedals 
36 0 Manufacturers of Equipment and 

Containers 
37 0 Sales Agents for Raw Materials and 

Equipment 
38 0 Government Agency 
39 ResearchTTestingIConsulting 
40 0 Educational lnstitutron 
41 0 Palnt Consumer 
42 0 Env~ronmental Services 
43 0 Other 

I 

Your Posnlon (Check one only) 
51 0 ManagemenVAdrninistration 
52 0 Mfg. & Engineering 
53 0 Quality Control 
54 0 Research & Development 
55 Technical Sales Sewice 
56 0 Sales & Marketing 
57 0 Consultant 
58 0 EducatorIStudent 
59 0 Other 

4. Redstration Enter your selected options below. (See accompanying page for description of 
Information: each registration option) 

Mcheck~ng a conference seminar or course, provide second choice. 

Member Nonmember AMOUNT 
0 Expo & Annual Meeting Papers Only (Oct. 23-25) $ 75 (A) $100 (8) $ 

0 Retired Member (Expo &Annual Meeting Only) $ 30 (C) - 5- 
0 Social Guest of Retired Member $ 30 (Dl - 5- 
0 Student (Expo & Annual Meeting Only) 5 1 5  (E) 5 15 (E) 5- 

0 Full Conference & Expo (Oct. 22-25) $495 (I) $595 (J) $ 
Check one training seminar and one conference course below 

U Conference Two-Day Course (Oct. 23-24) C ~ W ~ ~ I O W  5395 (K) $495 (L) $ 
U Executive Forum (Oct. 22) $395 (G) $495 (HI 5 
0 Pre-Convention Training Seminar (Oct, 22) check bsbw 5195 (M) $295 (N) $ 

0 Social Guest Program (Oct. 23-25) $ 60 (F) - $- 
0 FSCT Industry Luncheon Ticket (Oct. 24) NO. of t,&e&- 5 30 (x) $ 30 (x) 5 

Oct. 22 TIainina Seminars Oct. 23-24 Conference Courses 
T I  0 Surfactant Chemistry C1 0 Substrates & Coatings 
T2 0 Technical Presentations C2 0 Coatings Characterization 
T3 0 Technical & Scientific Writing C3 0 Polymer Chemistry 
T4 0 Design of Experiments C4 0 Back to Basics 
T5 0 Spray Application (second choice) 

(second choice) 
HB96 TOTAL DUE $ 

5. Method of Pavment: 

Total Amount Due 5 

(circle method of payment): 

rn 
E c k  R e y  Mastercard 

Order 
m 
Visa 

EE 
American Express 

Card # 

Expiration Date 

Cardholdets Name (please print): 

Cardholdeh Signature: 

Make checks payable in U.S. Funds 
to FSCT 

Cancel lat ion Policv: 

Cancellations received on or before Octo- 
ber 9 will becharged a $15 cancellation fee. 
Conference cancellations received after 
that date will be charged a fee of $50. NO 
REFUNDS FOR CANCELLATIONS RE- 
CEIVEDAFTER OCTOBER 16. 

HB696B 



>S EXPO - 
International Coatings Expo (ICE) 

Full Coatings Technology Conference & Expo 

Coatings Technology Conference Course 

Executive Forum 

Pre-Convention Training Seminar 

Social Guest Program 

Make it easier on your budget by calling the 
FSCT Travel Desk for discounted fares 

A D E L I A A I R ~  IN UNITED AIRLINES 
- Y o u  L L  I*", T " I Y " 1  W E  T i ,  - on United and Delta. 

From the U.S. 800-448-FSCT 
International callers 215-628-2549 
and mention "ICE96" 

You or your travel agent may contact the airlines 
directly and reference the discount codes noted 
below: 

Delta: call 800-241-6760 and mention code 13633 

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



v o n ' t  Forget! 

Chicago McCormick Place 
INTERNATIONAL COATINGS EXPO 

October 23-25,1996 
i 

m - TECHNOLOGY CONFERENCE 
(one- and two-day programs avaifable) 

October 22-24, 1996 
I 
I 
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I Technical Articles 
33 Impedance Study of the Effect of a Thin Rust Layer at the Steel-Paint Interface on Coating Deterioration- 

F. Feliu, Jr., M. Morcillo, and S. Feliu 
The manuscript provides insight into painting and subsequent coating failure/further corrosion of precorraded 
(improperly prepared) surfaces. 

39 Emulsification of Alkyds for Industrial Coatings-G. Ostberg and B. Bergensthhl 
This is  an excellent review of emulsification and affords better understanding of the effects of temperature, 
surfactant e e ,  and concentrations on emulsification. 

47 Correlation of Accelerated Exposure Testing and Exterior Exposure Sites Part II: OneYear Results- 
Cleveland Society for Coatings Technology Technical Committee 

Results in the Cleveland Sacieiy's long-term project to correlate accelerated test methods to several exterior 
exposure sites are presented. 

63 Synthesis, Characterization, and Application of Lesquerella Oil and Its Derivative in Water-Reducible- 
Coatings-S.F. Thames and H. Yu 

A concise description of coatings obtained from lesquerella oil, a castor oil substitute, is  provided. Evidence is 
given on the potential usefulness of a new raw material in water-reducible coatings. 

Formulation and Production F O N ~  
71 Optimization of Paint Formulations Made Easy with ~ d r n ~ u t e r - ~ i d e d  Design of Experiments for Mixtures- 

M.J. Anderson and P.J. Witcomb 
This article shows the application of the latest technology of computeraided mixture design to data from Hesler and 
Lofstrom's 198 1 article, "Application of Simplex lattice Design Expdrimentation to Coatings Research." 

1 1 George R. Pilcher, of Akzo Nobel Coatings, is Named Recipient of FSCT George Bough Heckel Award 
12 FSCT Presents Seminar on "Computer Uses in the Coatings Industry" 
15 PanAmerican Show Information 
25 FSCT Paint Stone % 

I Spotlight 
77 Chemical Specialtie! 

Comment ................................................................. 7 
Technical Abstracts ................................................... 8 
Industry News .......................................................... 23 
Literature Review .................................................... 3 1 
Meetings Update .................................................... 39 
Regulatory Update .............. .. ............................. 69 

New FSCT Members ................................................. 102 
People in the News ................................................... 105 
Obituary .................................................................. 106 
New Products .......................................................... 107 
Calendar of Events ................................................. 109 
Humbun from Hillman ............................................... 1 12 
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Guide for Authors 

GENERAL 
The JOURNAL OF COATINGS TECHNOLOGY 1s published monthly by 

the Federation of Socletles for Coatlngs Technology for its 
membership of approximately 7,000 In 26 Constituent Socletles In 
the Unlted States, Canada, Great Bntam, and Mexlco The 
JOURNAL IS devoted to the advancement of knowledge m the 
sclence and technology of surface coatmgs, the materials comprls- 
mg such coatings, and then use and performance 

The Edltors invlte submlss~on of orlginal research papers, revlew 
papers, and papers under the speclal headlngs Open Forum and 
Back to Bas~cs, and Letters to the Edtm All manuscripts wdl be 
assumed to be prevlously unpublished wrltlng of the authors, not 
under conslderat~on for ~ubllcatlon elsewhere. When revlew 
papers contain tables or graphs from copyrighted articles, the 
authors will be required to obtaln uermiss~on for use from the 
copynght holders: When the or&n~zatlon wlth whlch the authors 
are affil~ated requlres clearance of publlcatlons, authors are 
exoected to obtaln such clearance before submlss~on of the 
manuscript. Papers presented to associations other than the 
Federation must be released bv wrltten communication before thev 
can be considered for publlcatlon m   JOURNAL OF COATINGS 
TECHNOLOCY. Authors are obligated to reveal any exceptions to 
these condltlons at the time a manuscrlpt 1s submitted 

T ~ ~ J O U R N A L  OF COATINGS TECHNOLOGY has first rlght to the 
publlcat~on of papers presented at the Intematlonal Coatmgs 
Technology Conference of the Federat~on and at local regtonal 
meetlngs or symposla of the Const~tuent Socletles. 

Papers in which proprietary products or processes are 
promoted for commercial purposes are specifically nonaeceptable 
for publication. 

SUBMISSION OF MANUSCRIPTS... 

... for the Journal 

Four complete coples should be sent to the E d l t o r , J o u ~ ~ ~ ~  OF 

COATINGS TECHNOLOCY, 492 Norrlstown Rd , Blue Bell, PA 19422. 
The cover letter should address copynght, clearance, and release 
Issues discussed above and should specify paper category: Ongwl 
Research, Revrews, Open Facm, or Back to Basics 

Letters to the Edrtor T ~ ~ J O U R N A L  wlll cons~der for pubhcatlon 
all correspondence relevant to the coatings industry and to the 
contents of the JOURNAL. When a letter concerns an artlcle 
appearing m the JOURNAL, the orlglnal author 1s usually glven an 
opportunity to reply. 

... by Constituent Societies 
For International Coatings Technology 

Conference Presentation 

MANUSCRIPT PREPARATION 
In general, authors are advised to use the "Handbook for 

Authors" published by the American Chemical Society as a gutde 
to the preparation of manuscripts (ACS, 1155 Socteenth St., 
Washmeton, D.C. 20036). Another excellent reference work is 
"How to-write and publish a Scientific Paper," by Robert A. Day 

I (IS1 Press, 3501 Market St., University Citv Science Center. . . 1 Philadelphia, PA 19104). 
Authors are encouraged to consider submissions in several 

categories and to prepare their manuscripts accordingly. The 
I categories are: 

Original Research Paps :  The main technical content of the 
JOURNAL OF COATINGS TECHNOLOCY will continue to be original 
research papers. Editors support the trend in scientific writing to a 
direct, less formal style that permits limited use of personal 

I pronouns to avoid repititious or awkward use of passive voice. 
Review Papers: Papers that organize and compare data from 

numerous sources to provide new insights and unified concepts are 
solicted. Reviews that show how advances from other fields can 
beneficially be applied to coatings are also desired. Reviews that 
consist mainly of computer searches with little attempt to integrate 
or critically evaluate are not solicited. 

Open Forum: Topics for this category may be nontechnical in 
nature, dealing with any aspect of the coatings industry. The 
subject may be approached informally. Editors encourage submis, 
sion of manuscripts that constructively address industry problems 
and their solutions. 

Back to Basics: Papers that provide useful guides to Federation 
members in carrying out their work are solicited. Topics in this 
category are technical but focus on the "how to" of coatings 
technology. Useful calculations for coatings formulation and 
procedures that make a paint test more reproducible are examples 
of suitable topics. Process and production topics, i.e., paint 
manufacture, will also be reviewed in the Back to Basics category. 

If a submitted paper consists of the text of a presentation made 
previously to a monthly or special meeting of a Society for 
Coatings Technology, or to another technical group, the name of 
the organization and the date of the presentation should be given. 
If someone other than the author of the paper made the presenta- 
tion, this information, too, should be noted. Papers originally 
composed for oral presentation will have to be revised or rewritten 
by the author to conform to the style described in this guide. 

Manuscripts should be typed with double spacing on one side of 
8l/2 x 11 inch (22 x 28 cm) paper, with at least one-inch (2.5 cm) 
margins on all four sides. All paragraphs should be indented five 
spaces, and all pages should be numbered at the top center, or 
upper right comer. 

Title 

Ten complete copies of the manuscript are required for The title should be as brief and ~nformative as possible. 

committee review, ne set ofcopies should be addressed to Mike Selection of titles that are key word-indexable is a helpful and 

Bell, Director of Educational Services, FSCT, 492 Norristown Rd., practice. 

Blue Bell, PA 19422. 
Authors' Biographies and Photographs ... for Roon Foundation Award Competition 1 G ~ v e  complete names, company or lnst~tutlonal affihatlons, and 

Ten complete coples of the manuscript are requ~red, and should brlef blographlcal sketches of all authors If available, submlt a 5 x 
I be submitted to Mlke Bell at the address previously llsted (For 

complete detalls, see "Roon Awards" sectton of the JOURNAL in the 
January 1995 ~ssue.) 

7 inch (13 x 18 cm) black-and-whte photograph wlth glossy or 
smooth hlgh sheen surface, for each author See later sectlon on 
photographs for further detalls 



A 75 -100 word abstract must be part of the manuscript, and 
should be a concise description of the key findings or teachings of 
the work described in the paper. The abstract should not repeat 
the title or include reference numbers, nor should it duplicate the 
Conclusion or Summary. 

Text 

Main headings and sub-headings should be used to Improve 
readability, and to break up typographical monotony. The text 
should not be presented as an alphanumeric outline. 

The main headings usually should be INTRODUCTION, 
EXPERIMENTAL, RESULTS AND DISCUSSION, and SUM- 
MARY or CONCLUSIONS. Sub-headings will be specific to the 
subject. 

Only as much review as is necessary should be given to provide 
an introduction to the subject; the main burden for extensive 
background should be placed on the list of references. 

Standard scientific and technical terminology should be used to 
convey clear and unambiguous meaning, but the use of technical 
jargon or slang should be avoided. Authors should bear in mind 
that the JOURNAL has an internat~onal audience, for many of whom 
English is a second, not native, language. Use of regional idioms or 
colloquialisms should be avoided. The use of obscure abbreviations 
is also discouraged. When appropriate, abbreviations should be 
made in parenthesis immediately following first mention of the 
term in the text, and then used alone whenever necessary. 

R~~~~~ issues of the jOURNAL should be consulted for desired 
style and technical level. 

Metric System 

Metric system units should be used wherever applicable with 
the equivalent English units shown afterwords in parentheses. The 
ASTM Metric Practice Guide, E 380-72 (American Society for 
Testing and Materials, 1916 Race St., Philadelphia, PA 19103) is 
a convenient reference. 

Tables, Graphs, and Drawings 

Tabks, rather than descriptive text. should be used only when 
they are genuinely helpful. They should be proportioned in 
accordance with the height and width limitations of  JOURNAL'S 
pages. Each table should be typed on a separate sheet, rather than 
included in the text, and appended to the manuscript. Each table 
should be numbered and have a descriptive caption. Tables should 
be referenced in the text (e.g., "See Tabk 1"). 

In numerical data in tables, numbers less than one should have 
a zero before the decimal point. 

Graph should be on good quality white or nonphotographic 
blue-lined 8'12 x 11 inch paper. Each graph should be drawn on a 
separate sheet, numbered, and the captions listed on a COPY of the 
original graph. Graph captions and legends should also be typed on 
a separate sheet from original for typesetting. 

Drawings should conform to the guidelines given for Graphs and 
should be proportioned to fit the height-to-width ratio of the 
JOURNAL'S pages and columns. 

Photographs 

All photographs should be sharp, clear, black-and-white prints 
no larger than 8 x 10 inches in size. Photos should be clearly 
labeled on the reverse side, taking care not to mar the image. 

Color prints and slides are unacceptable. 
When illustrations are secured from an outside source, the 

source must be identified and the Editor assured that permission to 
reprint has been ganted. 

Nomenclature 

Whenever possible, generic names should be used in preference 
to trade names. When trade names must be used to avoid ambigu- 
ity, and the name is a registered trademark, the symbol R, in a 
circle or parentheses, should be given immediately following, and 
the manufacturer listed as a footnote. In general, trade names 
should be used only in footnotes or in an appendix, rather than in 
the text. 

If special nomenclature is used, include a nomenclature table 
giving definitions and dimensions for all terms. 

Nomenclature of chemical compounds should conform to the 
style of Chemical Abstracts and the IUPAC rules. For oligomeric or 
polymeric materials, characteristics such as molecular weight, 
polydispersity, functional group content, etc. should be provided. 

Equations 

Equations must be typed, or written clearly, with equations 
numbered sequentially in parentheses to the right. If Greek letters 
are used, write out their names in the manuscript margin at the first 
point of use. Place supecrcripts%nd subscriptsb accurately. Avoid 
the use of superscripts in a manner that can lead to their interpreta- 
tion as exponents. 

Summary 

The paper should be concluded with a summary which is 
intelligible without reference to the main text. The summary may 
be more complete than the abstract, listing conclusions drawn from 
the text. A well written summary can serve to inspire the busy 
reader to turn back to the paper, to read it thoroughly. 

Acknowledgment 

If used, it should follow the summary' 

References 
These should be listed in the numerical order in which they are 

cited in the text, and should be placed at the end of the manu- 
script. Names of authors may or may not be shown in the text with 
reference numbers. If possible, include titles of articles referenced 
in the literature, Tne following are examples of acceptable 
reference citations for periodicals, '.'.' books, ' and patents.5 

(1)Pascals R.H. and F.L., "Pigment Colors and Surfactant 
Selection," Official DIGEST, 36, No. 475 (Part I) ,  839 (1964). 

( 2 ) D a v ! e ,  H.R.7 "Use and Misuse of Computers in Color Con- 
trol, JOURNAL OF COATINGS TECHNOLOGY, 54, No. 691, 55 
(1982). 

(3)Stephen, H.G., "Hydrogen Bonding-Key to Dispersion?," 1. 
Oil 8 Colour Chemisu' Assoc., 65, No. 5, 191 (1982). 

(4)Patton, T. (Ed.), Pigment Handbook, Vol. 1, John Wiley 6. 
Sons, Inc., New York, 1973. 

(5)Henderson, W.A. Jr. and Singh, B. (to American Cyanamid 
c,,), U.S. Patent 4,361,518 (Nov. 30, 1982). 

OTHER INFORMATION 
Galley proofs will be sent to the author for checking about six 

weeks prior to publicat~on. 
Offprints may be purchased in quantities of 100 or more. 

Authors will receive price quotations. Each author will receive a 
complimentary copy of  JOURNAL issue in which his or her paper 
was published. 
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contents of the JOURNAL may not be reprinted in whole or in part 
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Offering a Golden Opportunity 

In July, athletes from around the world will strive for 
that most desirable of treasures-Olympic gold. D e  
spite their diverse origins, these athletes are united by 
o common goal-to stretch beyond their individual 
limitations andachieve their personal [and, they hope, 
the world's] best. 

Overcoming barriers is also a focus of FSCT this 
Fi summer. At the same time its Board of Directors is 

developing strategic proposals that may dramatically affect its structure 
and operating procedures, the Federation is strengthening international 
ties and furthering its educational mission globally. 

Nowhere will this be more evident than at the Sheraton Maria Isabel Hotel 
& Towers, in Mexico City on August 15- 17. There, FSCTwill join with the 
Asociacion Nacionalde Fabricantes de Pinturas y Tintas, A. C. (ANAFAPM] 
and lnstituto Mexicano de Tecnicos en Pinturas y Tintas (IMTPW to co- 
sponsor the PanAmerican Coatings Expo. For the first time, FSCT will 
move beyond its traditional North American borders to sponsor a trade 
show. Building on 60 years ofexperiencegained from running the largest 
exposition for the coatings industry, the FSCT has attracted over 75 
exhibitors to Mexico City. They will focus on the manufacturing, environ- 
mental, and formulating needs of the latin American coatings market, 
including Mexico, Central and South America. 

- - ~ - 

i,,,,R, I", 
Equally significant is the partnership in this venture be%&n ANAFAPM, 
the Mexico Technical Institute, and FSCT. There are common issues that 

I - .  face the paint and printing ink industries on a global level and this 
partnership offers a means for improving communication behveen the 
three groups. In addition, the Annual Convention of ANAFAPM and the 
Technical Conference of the Mexico Technical Institute, held in conjui 
tion with the Pan-American Coatings Expo, provide attendees w 
additional opportunities to further their own educational goals. 

FSCT, ANAFAPM and IMTPM invite you to Mexico City to "go for 1 
g o l d  and move towards achieving your professional best! 7 

- fi 
z,,, L. ..I.-,,, 

, , -e .&= 

--% : .-,- 3. Viola 
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Spanish tronslafions provided byksds Carnacho, of lnstituto Mexicono de Tecnicos en Pinturas y Tintas. 

Impedance Study of h e  Effect of Im edance measurements were used to study the effect of the presence of a lightly prerusted 
a Thin Rust layer at the Steel- sugstrate on coating deterioration during exposure to a saline solution. For this purpose, a 

Paint I n h c e  on Coating chlorinated rubber coating was applied over clean and prerusted low carbon steel plates. An 

Deteridon-4. Feliu, Jr., M. important number of replicate specimens were tested to establish the reality of small differences 

Morcillo, and S. Feliu in the impedance behavior of the paint coating. 
Although individual data were poorly re roducible across the different replicate specimens, 

JCT, Vol. 68, No. 858, 33 (1996) 
statistically significant differences between tre average values of paint capacitance and paint 
resistance for clean and rusted substrates were shown. 

Morcillo, y S. Feliu 

y limpios. 

Emulsification of Alkyds_,r So far, alkyd emulsions have mostly been used in consumer paints. These are relatively easy to " 

Indushial Coatin A, Ostberg emulsify due to their low viscosity. Lately, alkyd emulsions for industrial paint have gained 

and B. Bergenst& increasing attention. Alkyds for industrial paints have a much higher viscosity than alkyds for 
consumer r i n t s  which re uire other emulsification techniques. In his work an alkyd with 40% 

JCT, Vol. 68, No. 858, 39 (1996) oil len th as been emuls2ied by the inversion technique. Inversion emulsification accomplished 
by adling water to an alkyd/surfactant mixture at constant temperature affords emulsions with 
droplet sizes below 1 pn at a concentration of three percent on the alkyd phase. Small droplets 
are necessary for colloidal stability of the emulsion. The solubility of surfoctant in the alkyd and -f- 
the water phase determines at which water concentration the emulsion inverts. High molecular 
wei ht ethoxylated anionic surfactants are effective as emulsifiers. Using these surfactants, the 
emjsification becomes less dependent on emulsification temperafure than when nonionic 
surfactants are used. 

Emulsification de Alquidalicos Las emulsiones alquidirlicas comunmente no han sido usadas en pinturas de consumo. Estas son 
para Recubfimientos Indus- relativamente faciles de emulsificar debido a baia viscocidad. Tordiamente las emulsiones 

triales-43. Orberg y 8. al uidirlicas para pintura industrial han anado atencibn. Las alquid6licas para plnturas 

Bergenstahal injustriales tienen mucho mayor viscocicfad que las alquidirlicas para pinturas de consumo la 
cual requiere otro tipo de emulsificacibn. En este trabajo un alquidblico con 40% de largo de 
aceite ha sido modificado por la tecnica de inversibn. La emulsificaci6n por inversibn se Ilev6 a 
cab0 por adici6n de agua a una mezcla de surfactante/alquidblico a una temperatura 
constante nos obteniendose emulsiones con gotas de tomario menor a lm a una 
concentraci6n de 3% en la fase alquid61ico.-Las gotas pequeiias son nkesarias para a 
estobllidad coloidal de la emulsi6n. La solubilidad del surfactante en lo fase agua y alquidalico 
determino a que concentraci6n de agua la emulsi6n se invierte. Los surfactantes anionicos 
etoxilados de'alto peso molCcular son efectivos como emulsificadores. Usando estos 
surfactantes la emulsificaci6n llega a ser menos dependiente de la temperatura de 
emulsificacibn que cuando se usan surfactantes n6ionicos. 

Correlation of Accelerated 
Exposure Testing and Exterior 
Emosure Sites Part II: One Year 
~ & u k r ~ h e  Cleveland Society 
for Coatinas Technoloav Techni- -. 
cal Commhe 

JCT, Vol. 68, No. 858.47 (1996) 

Results in the Cleveland Society's long-term project to correlate accelerated test method 
several exter~or exposure sites are presented. Included is a brief review of the methodo 
the SIX month results Recently completed one ear data are presented and discussed in 
to changes which have occurred wlth this ad4tionai exposure. 

Spearman rank correlation analysis was initially used to investigate the weathering do 
from nine exterior exposure sites Site to site correlations were found for several of these s 
Similar anah/s~s was then used to invest~gate the degree of correlation present between ea 
site and five accelerated test methods. The Spearman rank correlation was also used in the 
present study to analyze the resulk of six months additional exposure. 

The nine sites chosen attem ted to encompass several different types of climates with varyin 
degrees of harshness. They inched several coastal sites, both east and west, as well os severc! 

8 Journal of Coatings Technology 



Introducing a New Way to a Great 
Finish: EmRDM Reactive Diluent. 

Trad~t~onally, the race for reduced 

VOCs uslng reactlve dlluents has 

resulted In compromises In 

performance, l~ke reduced 

hardness, flexlbll~ty or durablllty. 

No longer 

Lawervioes\Mllhoclt 
Sacrificing Performance 
Exxon Chemical has just broken 

that tradition wlth the development 

of Exx-RD React~ve Dlluent This 

unlque, leadlng edge reactlve 

dlluent technology IS des~gned to 

prov~de reduced VOCs for both 

exlstlng and emerglng ultra-h~gh 

sollds coatlngs formulat~ons, 

wlthout compromlslng perfor- 

mancel In fact, f~lm performance 

IS often Improved In areas of hard- 

ness, flexlb~l~ty, ch~p resistance, 

and chemical res~stance 

1 

any, U - - ~ m  
The con.,,, ,,.,, . ,, reduced 

VOCs and Increased performance 

makes Exx-RD Reactlve Dlluent 

effectlve for a var~ety of coatlngs 

appllcat~ons lncludlng 

automotive 

.general lndustr~al 

.coil and metal offlce furn~ture 

New Em-RD Reactwe D~luent IS 

setting the pace for VOC reduct~on 

plus performance, and IS ava~lable 

now from Exxon Chem~cal For 

information about how Exx-RD 

Reactive Diluent can help improve 

your finish, and for complimentary 

samples, contact Vijay Swarup or 

Rich Ryan at our coatings lab in 

Baytown, Texas. Call 800-361-7961 

for Exx-RD Reactive Diluent: 

A Solution Without Compromise. 

Erron and Exx-RD a n  trademarts 
of EXXON CORPOfiATION. 

Exxon Chemical Cornpartyke 
division of W O N  CORWRATION 
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Exposicion Aceleradas y Zonas 
& Exposicion Exterior Parl II: 
~esulkdos de un AWleveland 
Society for Coatings Technology 

Synthesis, Charackrization, and 
Application of lesauerella Oil 
a d  Its Derivative in Water- 
Reducible Coatings-S.F. Thames 
and H. Yu 

JCT, Vol. 68, No. 858,63 (19961 

Sindsis, Camcterizaci6n y 
Aplicacion del Aceite de 
Lesquerela y su Derivado en 
Recubrimientos Reducibles en 
Agu6.F. Thames y H. Yu 

nonmarine, mild to moderate industrial exposures. The accelerated test methods included both 
old and new techniques, i.e., salt fog, cyclic salt fog, Prohesion cabinet, cyclic Prohesion/QUV, 
and cyclic immersion/UV weathering (KTA-Envirotest). 

As of this study concluded, correlations were present with the cyclic Prohesion/QUV 
accelerated test and four of nine exterior sites when rust creep at scribe was used as the 
measuring criteria At 12 months, the cyclic Prohesion/QUV test continues to show statistical r 

correlations for rust creep data, but sites which previously showed no correlation now correlate, 
and some sites which previously correlated, now do not These results suggest that stronger 
irradiance may be necessary during accelerated testing to push correlations with exterior 
exposures to longer time frames. 

Other test criteria, including blistering, surface rusting and gloss, have also been monitored 
throughout this study. While some correlations are now present, the lack of s stem to system 
differentiation within some of the exposure series, makes some of these correrations suspect. z 
Additional exposure should brooden the range of results such that meaningful correlation 
analysis is possible. At least two additional years of exposure is planned. 

Son presentados 10s resultados de un proyecto de largo plazo de lo Sociedod de Cleveland 
para correlacionar m6todos de prueba acelerados para vorios zonas de exposici6n exterior 
Esto incluye una breve revisibn de la metodolgia y 10s resultados de seis meses. Recientemente 
se completaron 10s datos de un aiio 10s cuales han sido presentados y discutidos teniendo en 
cuento cambios que hon ocurrido con esta exposici6n adicional. 

FuC inicialmente usado el analisis de correlaci6n de rango de Spearman para investigar 10s 
datos de intemperismo a partir de nueve sitios de exposici6n exterior. Se encontraron 
correlaciones sitio a sitio para varios de estos lugares. Entonces se usaron analisis similares 
para investigar el grado de correlaci6n presente entre coda sitio y cinco mCtodos de prueba 
acelerada. Lo correlaci6n de rango de Spearman tambihn h e  usada en el presente estudio 
para analizar 10s resultados de seis meses de exposici6n adicional. 

Los nueve sitios escogidos intentaron contener diferentes t ips de clima con varios grados 
de aspereza. lncluyendo varios sitios costeros, tanto del este como del oeste, asi como various 
nc-marinos, ex osiciones industriales medianas a moderadas. 10s metodos de pruebo 
acelerodos incE eron tanto 10s tknicas vieias como las nuevas, por ejemplo, niebla de sol, 
niebla de sol cicIca, gabinete de prohesibn, prohesi6n ciclica/QUV e intemperismo de 
imersibn ciclica/UV (KTA Envirotest). 

Como parte I de este estudio concluido, se presentoron correlaciones con la prueba 
acelerada de prohesi6n ciclica/QUV cuatro de nueve sitios exteriores cuando h 6  usado 
como criterio de medici6n el mktodo i e  arrastre de moho en marca. En 12 meses, la rueba 
de prohesibn/QUV ciclica continua para mostrar correlaciones estadisticas para 10s &tos de 
arrastre de moho, p r o  10s sitios qua previamente no correlacionaban ahora correlacionan, y 
olgunos sitios que anferiormente correlacionaron ahora no lo hacen. Estos resultados sugieren 
que puede ser necesaria irradanci6n mas intenxi durante la prueba acelerada para empujar 
correlaciones con exposiciones exteriores a escenarios de prueba m6s prolongados. 

Tambihn han sido monitoreados a lo largo de este estudio otros criterios de prueba, 
incluyendo abultamiento, oxidacibn superficial y brillo. Mientras al unas correlaciones son 
resentados, lor d~ferentes fallas de sistema a sistema a partir de aggunas series de exposici6n, 

Race sospechosas a algunos de estas correlaciones. La ex osicibn adicional deberia ompiiar el 
rango de resultados de tal formo que es posible obtener ersignificado del analisis de la 
correlaci6n. Finalmente, se estirn planeando dos 050s odicionales de exposici6n. 

Lesquerella oil [LO), a domesticall produced vegetable oil of hydroxy fatty acid composition, 
has been used as a raw material L r  the synthesis of novel, water-reducible polyester coatings. 
The properties of these and castor oil derived polymers have been compared. Accordingly, 
polyesters of acid values a proaching 50 were s nthesized from LO, dehydrated les uerello oil 
(DLO), castor oil (CO), an!dehydrated castor ~~?(Dco) Aqueous solutions of the pjyesters 
were repared and used as in redients in the formulation of industrial melamine-polyester 
bake8coatings and airdry potester coatings. They were a led, cured, and their properties 
evaluated. The LO and CO derived coatings were c o m p a r a ~ f i ~  pnci l  hordneu, adhesion, 
gloss, and gloss retention properties. However, coatings from LO were superior in flexibility and 
ultraviolet stability. 

El aceite de Lesquerela (LO), un aceite vegetal producido domesticamente y con composici6n 
de 6cido hidroxi ram, ha sido usodo como materia prima para la sintesis de nuevos 
recubrimientos pc!iiester reducibles en agua. Han sido cornparadas las propiedodes de estos y 
10s polimeros derivados del aceite de ricino. Conforme a esto, heron sintetizados poliesteres 
de aproximadamente 50 valores de bcido a partir de LO, aceite de lesquerela dihidratado 
(DLO), aceite de ricino (CO) y aceite de ricino dihidratado (DCO) Las soluciones acuoxls de * 10s polibteres fueron preparadas y usadas como ingredientes en la formulaci6n de 
recubrimientos horneados de polibster-melarnina y recubrimientos de poliester aire-seco. Todos 
fueron aplicados y curados, posteriormente se Ilev6 a cabo la evaluaci6n de sus propiedades. 
Los recubrimientos derivados de CO y LO fueron comporables en dureza, adhesibn, brillo y 
rp~edodes  de retenci6n de brillo. Sin embar o, 10s recubrimientos formulados a partir de LO 

eron superiores en estabilidad ultravioleta y kxibilidad. 
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- George R. Pilcher, of Akzo Nobel Coatings, is  Named -, 
Recipient of FSCT 1996 George Baugh Heckel Award 

T he Federation of Societies for Society Activities group's Roy W. Tess Award in Coat- 
Coatings Technology is pleased ings, 1984-1996, and was Chairman 

Currently a member of the CDlC Soci- of PMSE in 1993, to announce that George R. ety, Mr. Pilcher began his involvement with 
Technical Director* Coil and the FSCT. as a member of the Cleveland Mr. Pilcher presented the Key- 

Extrusion BusinessUnit~forAkzoNobel Society. He acted as Chair for the Society's note Address for the Washington 
Coatings Inc., Columbus, OH, will be Educational Committee in 1979-81 and as a Paint Technical Group in 1988, and 
the recipient of the organization's high- the Paint and 
est honor, the George Baugh Heckel ~~~b~9:h;rg;~~~~~ r: Pigment Divi- 
Award, for 1996. member of the Tech- sion, Gesellschaft 

Mr. Pilcher, a member of the CDlC nical committee D e u t s c h e r  
Society for Coatings Technology, will (1978-79), he  pre- Chemiker, 1993. 
receive the award at the Opening Ses- sented the cleveland In 1995, he be- 
sion of the Federation's Annual Meet- s~~~~~~~ pa- came the first 
ing in Chicago, IL, on October 22. per, "study o f~ rgano .  American to be 

The Heckel Award recognizes the titanates as Adhesion elected Honor- 
outstanding contributions that Mr. Promotersnat the 1978 ary "Conespond- 
Pilcher has made to the Federation's FSCT Annual Meet- ing Member," for 
interest and prestige. Established in ing in Chicago. Mr. the Paint and 
1951, the Award is dedicated to the Pilcher was very in- Pigment Divi- 
memory of George Baugh Heckel-au- volved in the Cleve- sion, Gesellschaft 
thor, poet, editor, and historian-who land Society Confer- D e u t s c h e r  
served as temporary Chairman when the ence on "Advances in Chemiker. In 
Federation was organized in 1922 and as Coating Technology" 1988, he was 
Secretary for many years thereafter. for which he served as elected Fellow, 

Chairman in 1979 and American Insti- 
1980, Session Chair in tute of Chemists. Federation Accomplishmenh 1983, Judge in 1982, and Judging Chair in M ~ ,  pilcher served on the ~ d ~ i -  

A member of the Federation since 1986. The Cleveland Society honored him sory ~~~~d for the ~ ~ ~ i ~ ~ ~ l  science 
1976, Mr. Pilcher has been nominated with their prestigious"CertificateofAward" ~ ~ ~ ~ d ~ ~ i ~ ~  coatings center (1993- 
to serve as a Memher.at-Large on its for "outstanding ctuntrihutions" to that group. 96), and is ~i~~~ vice-chairman of 
Board of Directors for 1996-97. He pre- ASTM D-1 (1995-present). He was 
viously served in this capcity from 1988- Career Highlights Chairman of ASTM Subcommittee 
90. D01.55, "Factory-Applied Coatings 

Mr. Pilcher's considerable contribu- Mr. has been in the on Preformed Products," from 1991 
tions to the organization include active coatings industry for 26 years and has been to 1993. He was also Chair of the 
involvement on many FSCT commit- employed with Akzo for l 5  years. His Gordon Research Conference on the 
tees, including the Professional Devel- a'eas of expertise include the chemistry of Chemistry and Physics of Coatings 
opment Committee (1985-89) for which saturated polyester and si"icone polyester and Films in 1991. 
he was chair from 1987-88. A member polymers; the chemistry and use of pigments 

of the ~~~~~l ~~~~i~~ program corn. in coatings; degradation mechanisms of The author of numerous journal 

mittee in 1986 and 1988.91, he chaired poIy(vinyl)chloride polymers; the dispersion he contributed the chap- 
that in 1989, H~ chaired t h e ~ o o n  of pigments in fluid media; the durability of ter""SamratedPo~esterGatings," 

~~~~d~ committee in 1991 and served coatings; and coatings for use in the coil in Organic Coatings: Their Origin and 
Development, edited by Herman F. 

as a member from 1991-96. Mr. Pilcher process' 
Mark and Raymond B. Seymour 

has been a member of the Mattiello Me- Mr. Pilcher was graduated from College ( ~ l ~ ~ ~ i ~ ~ ) .  
morialLecture Committee (1991-1996) of Wooster, in 1970 with a B.A. in Chemis- 

try. Mr. Pilcher's involvement extends 
and serves as the 1996 Chair. into community service as well. A 

He was a member of the APJlVoss 
Industry-ReIated Trustee of the Westerville Public Li- 

Award Committee (1984-91); Finance brary (1992-present), he served as 
Committee (1989-90), and Nominate Mr. Pilcherhascontributed significantly Vice President in 1995-96. He was 
ing Committee (1989-90). At  the to the activities of the Coatings Industry President of the Kiwanis Club of 
Federation's ~ n n u a l  Meeting, he has Education Foundation, having served on its Strongsville, Ohio in 1976. 
chaired sessions for five years. Board of T ~ s t e e s  from 1987 to the present * * *  

A member of the Editorial Review and as President from 1989-95. The Federation is proud to include 
RO~~~O~~~~JOURNALOFCOAT~~STECH- An active member of the American Mr. Pilcher in the distinguished list 
NOL~GY from 1993 to the present, Mr. Chemical Society, Division of Polymeric Ma- of recipients of the prestigious George 
Pilcher also currently serves as a mem- terials: Science and Engineering (PMSE), Baugh Heckel Award. 
her of the Publications Committee. he acted as Founding Chairman of the 
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Registrant's Information 

Nickname (for Badge) 

Address 

City State Zip 

Phone FAX 

I am a member of the following FSCT Society 

PLEASE CHECK ONE BLOCK IN EACH OF THE TWO COLUMNS BELOW: 

A U Manufacturers of Paints, Varnishes, 
Lacquers, Printin Inks, Sealants, etc. 

B U Manufacturers o g ~ a w  Materials 
C U Manufacturers of Equipment and Containers 
D O Sales Agents for Raw Materials and Equipment 
E 3 Government Agency 
F 3 Research/Test~ng/Consulting 
G 9 Educational Institution/library 
H O Paint Consumer 
J J Other 

Method of Payment 

A 9 Mona ement/Administration 
B U ~ a n u g a c t u r i n ~  and Engineering 
C 2 Qual~ty Control 
D I1 Research and Development 
E 3 Technical Sales Service 
F 3 Sales and Marketing 
G Ll Consultant 
H 0 Educotor/Student 
J J Other 

Registration Fees: O FSCT Member - $295 Nonmember - $395 

Registration fee includes lunch, breaks, and course materials 

Payment is due with the registration form. 

Total amount due $ 

Please check one: 
Enclosed is Check # payable in U.S. Funds on a U.S. Bank to "FSCT" 

O Charge to the following card: O MC O VISA O AMEX 

Card No. Expiration Date: / - 

Signature Mo. Yr. 

Please print Cardholder's Name 

Return completed form and check to: 

Federation of Societies for Coatings Technology 
4 9 2  Norristown Rd., Blue Bell, PA 19422-2350 

(6 1 0) 940-0777 Fax: (6 1 0) 940-0292 

Credit card payments only may be faxed to FSCI JCT 6/96 



FSCT Presents Seminar on 
"Computer Uses in the Coatings Industry" 
Tuesday - Wednesday, August 20-21,1996 
Hyatt Regency OfHare, Chicago, I1 

Many challenges face the coatings industry 
as it strives to deliver consistently better 
products for more demanding customers. In 
addition to understanding the latest materi- 
als which are used to develop coatings and 
understanding the complex regulatory issues, 
the industry must make the best and most 
effective use of the newest available tools and 
technologies to produce top quality products. 

FSCT's new course, "Computer Uses in 
the Coatings Industry," scheduled for August 
20-21, 1996 at the Hyatt Regency O'Hare, 
in Chicago, IL, is designed to provide the 
latest information to asslst those responsible 
for the development and production of coat- 
ings. The objectives of the two day course 
are as follows: 

Provide attendees with a general over- 
view of the various uses of computers in the 
coatlngs industry 

Give attendees a basic understanding 
of specific coatings related applications for 
computers, such as: Design of Experiments; 
Formulation, including regulatory compli- 
ance; and Manufacturing/Production. 

The program has been designed for the 
following practitioners: R&D staff; coatings 
formulators; lab personnel; technical direc- 
tors; group leaders and project managers; 
manufacturingpersonnel; and regulatory spe- 
cialists with coatings development responsi- 
bility. 

To reglater, aiml>ly complute the reglstra- 
tion form on thc tacing page In detall, at- 
tach your check or money order or provlde 
credit card information, and return to: Fed- 
eration of Societies for Coatings Technology, 
492 Norristown Rd., Blue Bell, PA 19422- 
2350. 

Registration Fees 

$295 for FSCT members 
$395 for Nonmembers 

Included In the registration is the following: 
Luncheons 
Refreshment Breaks 
Reference Materials 

Payment hy check must be made in U.S. 
Funds, payable to U.S. Banks 

Cancellation Policy 

All cancellations made within five (5) 
husiness days of the event will he assessed a 
$60 charge. 

Attendance is limited and registrations w~l l  
be accolnodated on a first come first served 
hasis. 

at the Hyatt Regency O'Hare , ~ t  the rate of 
$1 15 slngle or $135 douhle occupancy. To 
receive this specla1 room rate, contact the 
Hyatt directly at: 

Mailing address to which confirmation 
will he mailed 

Reservations must be placed with the ho- 
tel by July 30, 1996, to recelve the special 
rate. After July 30, reservations will be placed 
on a space available basis only. 

The Hyatt Regency O'Hare is located at 
River Road and the Kennedy Expressway, 
three miles from O'Hare International Air- 
port and is 20 minutes from downtown Chi- 
cago. The hotel offers complimentary trans- 
portation to and from the Airport. 

Room type desired Cunract thc FSCTTr,ivel llesk at 1.800- 
Name(s) of room occupants 448-FSCT and mention the code FSCT- 
Credit card for guaranteeing the reset- SEM-896 for akr transportation needs. Spe- 

vation cia1 discounts are available on United. 

I Tuesday, August 20, 1996 I 
.................................. 8:30 AM . 10:30 AM General Owerview of Computer Uses 

Charles Rooney, Orr & Boss 

.................................... .............. 10:30 AM . 1045 AM .... Refreshment Break 

................................................... 1045 AM . 12:15 PM Desip of Experiments 
Charles Rooney, Orr & Boss 

12:15 PM . 1:15 PM ............................................................................ Lunch 

1:15 PM . 245 PM ...................... .. ................................................. Formulation 
Edward Wilson, A1 Ware 

- ....................................................... 1 245 PM 3:00 PM Refreshment Break I 
3:00 PM - 4:00 PM ............................................................................... Solvents 

Tom Larson, Exxon 

........................................................................... . 8:15 AM 9:45 AM Formulation 
DT Wu, DTW Associates 

1 9:45 AM . 10:00 Ah! ............................................. Refreshment Break I 
.................... ........................... 10:00 AM . 11:30 AM .. Manufact~~rin~ Software 

Paul Silvani, Lakeshnre Consulting Inc. 

................... ........................................................ 11:30 PM . 12:30 Pbl .. Lunch 

................................................................ . 12:30 PM 2:00 PM Manufacturing 
to he determined, Oliver Wight Companies 

2:00 PM . 3:00 PM ........................ .. ........................................... Open Forum 



USA 
Science Rd.. Nowalk, CT06852 Tel: (203) 866-5551 FAX: (203) 866-1268 

EUROPE 
Noorkade 64,274 1 EZ Waddinxveen, The Netherlands Tel: 0 182-63 1360 FAX: 0 182-62 I002 MDUSTRlES 

SPECIALTY CHEMICALS 
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1996 P4N-4mQl(4N 
(O4TINGI I X P O  

IUOW IN~OhNlITION 

llUGUIT 15-17.1996 
IUUllTON ITlffl\lff lIffQILUOTI1 

Instituto Mexicano 
de Tkcnicos en 

lllCXI(0 (ITV. IIICXI(0 Pinturas y Tintas 

Welcome. . . 
Dear Colleagues 
It is my pleasure, as President of the FSCT, to extend a 
warm welcome to all of you attending the first Pan- 
American coatings show co-sponsored by the FSCT, 
ANAFAPYT, and Instituto Mexicano de Tecnicos en 
Pinturas y Tintas. As the coatings industry has become a 
global industry, it is fitting that we are gathering for our 
first international exposition opportunity. In today's 
environment, the sharing of information and new technol- 
ogy is critical for everyone in the industry. We can meet 
the challenges of the future by participating in events such 
as this. I would like to thank the supplier community for 
their participation and all attendees whose participation is 
extremely important. Enjoy the show and the warmth and 
hospitality of Mexico. 

Dr. Darlene Brezinski 
FSCT President, 1995-96 

Welcome Friends! 
The Pan-American Coatings Expo means a lot more to 

the Mexican Society than just the first big event that the 
FSCT is organizing in our country. It shows confidence and 
trust in a country that has been struggling with a lot of bar- 
riers to try to be at the same technological level as the rest of 
the world. I am sure that I do not speak alone when I say 
that the Mexican Technicians are convinced that the only 
way to be competitive in this growing industry is to be aware 
of all the new products and technologies that are being de- 
veloped. Issues like aggressive training programs as well as 
accurate and updated information are essential for any com- 
pany that wants to remain as an option to the customers. 

For this reason and many others, I am confident you will 
find that Mexico is fertile land for your products and sys- 
tems as well as a friendly country. 

Marcelo E. Herrera Diaz, President 
Mexican Society of Technicians in Paints and Inks 

Estimados Amigos Industriales: 
Es para ANAFAPYT un gran honor el ser copatrocinador del Panamerican Show, presentado por la Asociacion de 
Sociedades para la Tecnologia de Recubrimientos y a1 mismo tiempo llevar a cab0 La Convencion Anual y el 
desarrollo de las Jornadas TCcnicas de nuestro Instituto Mexicano de TCcnicos en Pinturas y Tintas. 

A juzgar por el numero de participantes en este evento, se podran revisar y apreciar nuevos materiales, 
equipos y tecnologias para el sector de Pinturas y Tintas. 

Es la primera vez que en la Convencion Anual, que es la numero XXII, ya participan como socios gran numero 
de nuestros proveedores y diferentes empresas relacionadas con el ramo, por lo cual nuestra Asociacidn ha 
tomado un nuevo impulso y ha sorprendido a otros grupos industriales y Comerciales, que se haga este tip0 de 
eventos donde participan tambien empresas de Centro y Sudamerica, en un tiempo donde el pais no acaba de 
salir de sus problemas que comenzaron en diciembre de 1994. 

La ANAFAPYT fortalecida tiene nuevos servicios, como lo es el "Centro de C6mputo." 
Desde luego agradecemos a la Federation y a nuestra entusiasta Instituto de TCcnicos, asi como a las 

empresas asociadas por el gran impulso que le han dado a este evento Panamericano. Que no dudamos tendra un 
gran Cxito y sera de beneficio para el mejor desanollo de nuestra Industria de Pinturas y Tintas. 

Ing. Rafael Del Rio Huidobro 
Presidente 

ANAFAPYT (Mexico) 
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An In?ramP d~aec~roscopy Atlas 

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 FourierTransform spectrophotometers with 
recorded spectral ranges covering the region 
between 4,000 and 400 cm -1.  

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. 

$ 1  SO-Federation Mem bers/$200-Non-Mem bers 
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 

(61 0) 940-0777 Fax: (61 0) 940-0292 
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1996 P A N - A M E R I C A N  COATINGS E X P O  
AUGUST 15- 17. 1996 
SHERATON MARIA ISABEL HOTEL 8 TOWERS 
MEXICO C l f  Y . MEXICO 

EXIT  F I E S T A S  HALL 

10 1 1  22 23 24 42 43 44 45 46 47 48 49 
INDEPENDENCIA HALL 

7, 

BOOTHS A R E  3METERS x3METERS 

EXPOSITION MANAGEMENT, INC . 
EXHIBIT 

ENTRANCE FREIGHT 1MZ5 OLD OLNE ST RD SUITE 103 
ST LOUIS M00141  5940 

ACCESS (3~ j9969640  

Air Products and Chemicals. Inc .. 3.4. 5. 6 Fluid Management ........................... 15. 18 New Way Packaging Machinery. Inc . . .  8. 9 
ANAFAPYT ............................ ... ....... 65 NYCO-Sierra-Reptec ................... .. ..... 74 
ANGUS Chemical Co ........................... 50 BFGoodrich Co., Specialty Chemicals .... 1 
Arco Chemical Pan America, Inc ........... 42 Grupo Provequim ............................. 70, 71 Paar Physica USA Inc .............................. 39 
Ashland Chemical, Ind . Chem . & Pinturas Senalmex S.A. de C.V. ........ 79, 87 

Solvents Div ................................... 76 Halox ............................................ 32, 33 Pleuss-Staufer Mexicana, S.A. de C.V. ... 84 
Atlas .................................................. 85 Hiils America. Inc .......................... 16, 17 Premier Mill Corp .................................. 64 

Bayer de Mexico. S.A. de C.V. .......... 55. 56. 
57. 58 

Bayer de Mexico-Pigments ............... 81. 82 
BYK-Chemie USA .................................. 29 

..................... ................... CB Mills ... 44 
Charlotte Chemical Inc .......................... 77 
Ciba-Geigy Mexicana ........................... 75 
Coatings WorldiInk World ...................... 92 
Connor Comercial. S.A. .......................... 47 

Daniel Products Co.. Inc ......................... 49 
Degussa Corp ................................. 52. 53 
Disti ...................... ............. ...................... 35 
DTB S.A. de C.V. ................... .. ............ 41 
Dow Corning de Mexico, S.A. de C.V. ... 51 
Draiswerke, Inc ................................ 23, 24 
Draiswerke GmbH ........................... 36, 37 
DuPont, S.A. de C.V. .............................. 48 

Eastman Chemical Co ...................... 62. 63 
Egon Meyer. S.A. de C.V. ........................ 90 
Eiger Machinery. Inc ................................. 7 
EpworthiMorehouse-Cowles .................. 93 

FSCT ........................................................ 67 

Hunterlab ................... .. ..................... 12 

............... ......................... ICIS-LOR .. 88 
IMTPYT .................................................. 66 
lnpra-Latina ..................................... ... .... 72 
Intertrade S.A. de C.V. ............................. 28 

S.C. Johnson Polymers ............................ 21 

Kady International ................................ 46 
Kenrich Petrochemicals. Inc ................... 61 
King Industries. Inc ................................ 14 

The Lubrizol C o p  .................................. 10 

3M Mexico. S.A. de C.V. ......................... 86 
Mearl de Mexico. S.A. de C.V. ................ 73 
Metamorfosis Publicidad, S.A. de C.V. .. 91 
Metapol. S.A. de C.V. .............................. 25 
Micro Powders, Inc ................................ 2 
Ming-Zu Chemical Industries ................ 31 
Mocayco ................................................. 35 
Monsanto .............................................. 13 
Mulox de Mexico, S.A. ............................ 43 

National Starch & Chemical S.A. 
de C.V. ................... ... ............... 11, 22 

.............................. Q-Panel Lab Products 45 
Quimica San Diego S.A. de C.V. ............. 34 

Reacciones Quimicas, S.A. de C.V. ........ 69 
Reichhold Quimica de Mexico, 

S.A. de C.V. .................................. 26, 27 
Reynolds Metals Co ...................... .... 89 
Rohm and Haas Mexico, S.A. 

de C.V. .................... ... ............ 94, 95 

Shamrock Technologies, Inc ................... 30 
Shell Mexico S.A. de C.V. ....................... 40 
Sun Chemical Colores S.A. de C.V. ....... 68 

Tego Chemie Service .............. .. ......... 83 
Transmisiones y Equipos Ind . S.A. 

de C.V. ......................................... 80 

UCB Quimica de Mexico S.A. de C.V. ... 78 
U.S. Polymers Inc./Accurez Corp .......... 60 

Versa-Matic Pump Co ........................... 80 

Watson Phillips y Cia . Sucs . S.A. 
de C.V. ........................... .... ........ 20 

Zeneca Resins ..................... ... ............. 19 
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- b a . .  -, 1 tem, and tank washer are m~croproces- 
sor controlled 

1996 PI IN- I  

DI IBIPTION!  

........... CHARLOTTE CHEMICAL INC. 77 
Homero 432-PH, Col. Polanco 
Mexico, D.F. 11570 
Mexico 
Phone: 525-203-6226 
FAX: 525-203-6434 

Charlotte Chemical highlights raw ma- 
terials for the manufacture of traffic, 
swimming pool, and anticorrosive 
paints. Chlorinated mhber, chlorinated 
paraffins, polymerlcs plasticizers, plas- 
ticizer for nitrocellulose lacquer, 
tricresyl phosphate castor oil, 
acrylamide, methacrylic acid, organic 
fungicide, and palnt additives are also 
highlighted. 

CIBA-GEIGY MEXICANA 
S.A. DE C.V. ....................................... 75 

Calz. Tlalpan #3058 
Col. Santa Ursula Coapa 
Mexico, D.F. 04850 
Mexico 
Phone: 525-549-3000 
FAX: 525-544-1 135 

Ciba-Gcigy Mcxicana exhibits organic 
pigments for inks & paints, epoxy res- 
Ins, and additives for palnts (UV absorb- 
ers, anticorrosives). 

AIR PRODUCTS AND 
CHEMICALS, INC. .................. 3, 4, 5, 6 

7201 Hamilton Blvd. 
Allentown, PA 18195 
Phone: 610-481-7290 
FAX: 61 0-481-581 7 

Air Products features the benefits of 
Surfynolo multi-functional surfactants 
in water-based coatings systems. Spe- 
cifically highlighted are our products for 
architectural coatings. Also on display 
are epoxy curatives for high-solids and 
waterborne coatings. Water-based poly- 
mer emulsions for a wide variety of in- 
terior/exteriorpaints are beingpromoted. 

ANAFAPYT, A.C. ................................. 65 
Gabriel Mancera No. 309 
Col. Del Valle 
Mexico, D.F. 03100 
Mexico 
Phone: 525-682-7794 
FAX: 525-543-6486 

...... COATINGS WORLDfiNK WORLD 92 
17 S. Franklin Tpk. 
Ramsey, NJ 07446 
Phone: 201-825-2552 
FAX: 201-825-0553 

ATLAS ................................................ 85 1 
4114 North Ravenswood Ave. 
Chicago, lL 60613 
Phone: 312-327-4520 
FAX: 31 2-327-5787 

Atlas prov~des environmental and ma- 
terials testing instrumentation that 
simulates radiant energy, temperature, 
salt fog, moisture, and other components 
of the environment. Our outdoor sites 
offer both natural and accelerated expo- 
>ure testing. 

BAYER DE MEXICO, 
S.A. DE C.V. ........................ 55,56,57,58 

M. Cervantes Saavedra 259 
Col. Granada 
Mexico, D.F. 11520 
Mexico 
Phone: 525-728-3000 
FAX: 525-728-3155 

Rayer de Mexico features raw materials 
for the coatings industry including: poly- 

Mexican Association of Manufacturers esters, polyisocyanates, acrylics, 
of Paints and Inks. Co-organizer of the 1 polyethers, and additives. 

FAX: 847-215-8626 
ANGUS features additives for coatings 
including AMP-95 multifunctional ad- 
ditive, NiPar wetting additive, Zoldine 
MS-plus moisture scavenger, and Bioban 
CT presenrative. 

Pan-American Coatings Expo. 

ANGUS CHEMICAL CO. ..................... 50 
1500 E. Lake Cook Rd. 
Buffalo Grove, IL 60089 
Phone: 847-215-8600 

ARC0 CHEMICAL 
PAN AMERICA, INC. ......................... 42 

Reforma 390 
Decimo Piso-06600 
Mexico, D.F. 06600 
Mexico 
Phone: 525-525-1036 
FAX: 525-207-0859 

Arco h ighl~ghts  the  following: 
ARCOSOLVW P-Series glycol ethers; MP 
Dlol@ glycol; NMP (n-methyl-  
pyrroledone); ARCOLa polyols; TBHP 
(tert iary-butyl hydroperoxidel; 
ARCAL1"SAA-100 (styrene-ally1 alcohol 
copolymer); ARCALT"DAP (diallyl ph- 
thalate); and ARCALT"AP-1375 (ally1 
propoxylate). 

ASHLAND CHEMICAL, 
........ IND. CHEM. & SOLVENTS DIV. 76 

Box 2219 
Columbus, OH 43216 
Phone: 614-790-3475 
FAX: 614-790-3426 

BAYER DE MEXICO, 
PIGMENTS S.A. ........................... 81,82 

M. Cervantes Saavedra 259 
Col. Granada 
Mexico, D.F. 11520 
Mexico 
Phone: 525-728-3091 
FAX: 525-728-3099 

Rayer de Mexico-Pigments highlights 
organic and inorganic pigments; addi- 
tives for coatings; and microbiocides for 
paints and lacquers. 

Coatings World is a new publication 
covering the global palnts, coatings, ad- 
hesives andsealants industry. Ink World 
is a monthly publication with a circula- 
tion of over 7,000 readers in the printing 
inks and allied industries. 

.............................. BYK-CHEMIE USA 29 
524 South Cherry St. 
Wallingford, CT 06492 
Phone: 203-265-2086 
FAX: 203-284-9158 

RYK-Chemie liighlights RYK"-410, the 
new hquid theological additive for sol- 
vent-based and solvent-free systems. 
This line of additives includes wetting 
and dispersing agents, deioamers, sur- 
face leveling agents, and acid blocked 
catalysts. Our distributor Intertrade S.A. 
de C.V. is joining us at the adjacent 
booth. 

............................................. CB MILLS 44 
1225 Busch Parkway 
Buffalo Grove, IL 60089-4504 
Phone: 847-459-0007 
FAX: 847-459-0598 

CR M~l ls  is a manufacturer of vertical 
and horizontal m~l ls  as well as solvent 
recovery systems and tank washers. The 
horizontal mill, solvent recovery sys- 

CONNOR COMERCIAL, S.A. .............. 47 
Prol. Canal de Miramontes No. 60 
Col. Ejidos de Huipulco 
Tlalpan 14840 
Mexico 
Phone: 525-673-0222 
FAX: 525-594-2507 

Connor Comcrcial is a technical dis- 
tributor and agent of manufacturers for 
the following: (1) Process Machinery- 
agitators, dispersers, filters, prem~llers, 
bead mills (horizontal and vertical), con- 
tmuous, sieves, solvent recycling tank 
washers, grind~ng media, viscosity con- 
trol; and (2) Laboratory Testing Equip- 
ment-adhesion, color, cyclic corrosion, 
formulation, film thickness (dry, wet), 
fineness of grind, gloss, impact, air hu- 
midity, printability testers, tack, visco- 
simeters, weathering and salt spray 
testers, mixers/dispersers for the labora- 
tory. 

DANIEL PRODUCTS CO., INC. .......... 49 
400 Claremont Ave. 
Jersey City, NJ 07304 
Phone: 201-432-0800 
FAX: 201-432-0266 

Daniel Products Company, Inc. features 
additives and colorants for high perfor- 
mance environmentally friendly coat- 
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ings and inks. Slip-Ayd" wax dispersion, 
micronized wax and wax emulsions; 
Dapro" foam suppressors and interfacial 
tension modifiers; Disperse-Ayd" multi- 
functional pigment wetting and dispers- 
ing agents; and water- and solvent-based 
Tint-Aydm pigment dispersions are also 
offered. 

DEGUSSA CORP. ........................... 52,53 
Calz. Mexico-Xochimilco 5149 
Mexico, D.F. 14610 
Mexico 
Phone: 525-673-1370 
FAX: 525-673-1016 

Numerous products for the paint and 
coatings industry are on display, includ- 
ingAerosi1"fumed silicas, Acematteflat- 
ting agents, specialty carbon blacks, and 
IPDA isophorone diamine. 

DISTI-KLEEN, INC. .............................. 35 
358 Nye Ave. 
Irvington, NJ 07111-4713 
Phone: 201-372-1500 
FAX: 201-372-831 1 

Disti-Kleen features solvent recovery 
equipment, washing equipment, pails, 
drums, openhead containers, stationary 
tanks, and tote tanks as well as auto- 
mated color dispensing equipment. 

DJB S.A. DE C.V .................................. 41 
Blvd. Queretaro #2449 
Tlalnepantla, Edo de Mexico 54060 
Mexico 
Phone: 525-362-2506 
FAX: 525-362-5571 

DJB distributes hollow glass and ceramic 
microspheres and glass beads as grind- 
ing media for PQ Corporation and Pot- 
ters Industries Inc. 

DOW CORNING DE MEXICO, 
S.A. DE C.V. ....................................... 51 

Campos Eliseos 345-5 
Col. Polanco 
Mexico City, D.F. 11550 
Mexico 
Phone: 525-327-1300 
FAX: 525-327-1327 

Dow Coming provides silicone technolo- 
gies to the coatings industry. Dow'sprod- 
uct lines include: silicone resins-high 
temperature and weather resistant ap- 
plications; paint additives; and water re- 
pellents for concrete, wood, limestone, 
sandstone, bricks, etc. 

DRAISWERKE GMBH .................... 36,37 
Speckweg 43-51 
Mannheim, D-68305 
Germany 
Phone: 621-750-400 
FAX: 621-750-4322 

Draiswerke, Germany, manufacturer of 
dispersing equipment and newly devel- 
oped complete plants for the coatings 
and ink industries, exhibit the Drais 
DCP-SUPERFLOW 170 C agitated me- 
dia mill. This addition to the 
SUPERFLOW family is designed for 
large-scale production. It features pass 
operation and recirculation options, high 
level dispersion for thermo-sensitive for- 
mulations, cooling performance, ease of 
cleaning, and 1s economical to run. 

DRAISWERKE, INC. ....................... 23,24 
40 Whitney Rd. 
Mahwah, NJ 07430 
Phone: 201-847-0600 
FAX: 201-847-0606 

Draiswerke, Inc. is exhibiting: (1) DCP- 
Megaflow 170-C, (double cylinder de- 
sign, with double surfaces of rotor & 
stator pegs. Mill system for re-circula- 
tion & single pass grinding); (2) PM-DDA 
direct dispersion mill (continuous feed, 
premix unit eliminates large premix 
tanks & dispersers); and (3) PM-I H/V 
laboratory media mill (for laboratory & 
development work). 

DUPONT, S.A. DE C.V. ....................... 48 
Av. Homero No. 206 
Col. Chapultepec, Morales 11570 
Mexico 
Phone: 525-722-1285 
FAX: 525-722-1 373 

DuPont displays a titanium dioxide of 
100% chloride process. Also featured is 
Ti-Pure". 

EASTMAN CHEMICAL CO. .............. 62,63 
Insurgentes SUR 1106 
Piso 7, Col. Nochebuena 
Mexico City, DF 03720 
Mexico 
Phone: 525-559-7511 
FAX: 525-559-4007 

Eastman is promoting its line of sol- 
vents, specialty cellulosic resins, poly- 
ester resin intermediates, and adhesion 
promoters for the paint and coatings in- 
dustry. Eastman's expanding presence 
in Mexico is also highlighted. 

EGON MEYER, S.A. DE C.V. .............. 90 
Av. Henry Ford No. 38 
Fraccionamiento Industrial, 
San Javier, C.P. 54030 
Tlalnepantla, Edo. de Mexico 
Mexico 
Phone: 525-310-5766 
FAX:525-310-4649 

ElGER MACHINERY INC. ..................... 7 
888-214 E. Belvidere Rd. 
Grayslake, IL 60030 
Phone: 800-25-EIGER 
FAX: 847-970-9804 

Eiger is displaying a line of laboratory 
and production horizontal bead mills. 
Also highlighted are: patented labora- 
tory "Mini-Mill" for research, develop- 
ment, and quality control work; new 
"Maxi-Mill" self-pumping, laboratory pi- 
lot mill for small batch production and 
larger R&D projects; MKII production 
horizontal bead mill with a cartridge 
seal and cylinder designs; and beltless 
laboratory mixer/disperser/batch bead 
mill. 

EPWORTHIMOREHOUSE COWLES.. 93 
1600 W. Commonwealth Ave. 
Fullerton, CA 92633 
Phone: 714-738-5000 
FAX: 714-738-5960 

Now that the merger of Epworth and 
Morehouse-Cowles is complete, they 
now offer more than 130 years of experi- 
ence. The booth will display the newest 

design in horizontal mills and newly 
designed Cowles Dissolver. 

FEDERATION OF SOCIETIES FOR 
COATINGS TECHNOLOGY .............. 67 

492 Norristown Rd. 
Blue Bell, PA 19422 
Phone: 61 0-940-0777 
FAX: 610-940-0292 

FSCT offers a comprehensive line of in- 
dustry publications, educational mate- 
rials, and membership information. 
Publications include the newly pub- 
lished Coatings Encyclopedic Dictio- 
nary, the Federation's Series on Coat- 
ings Technology, and SciQuest, a CD- 
ROM tutorial for new and seasoned in- 
dustry professionals. Details on the 
FSCT's International Coatings Expo and 
Technology Conference (October 22-25) 
in Chicago, IL, are also available. 

FLUID MANAGEMENT ................... 15,18 
1023 S. Wheeling Rd. 
Wheeling, IL 60090 
Phone: 708-459-2174 
FAX: 708-537-5530 

BFGOODRICH SPECIALTY 
CHEMICALS ........................................ 1 

9911 Brecksville Rd. 
Cleveland, OH 44141 
Phone: 216-447-5000 
FAX: 21 6-447-5770 

BFGoodrich features its line of water- 
borne polymers for paint, coatings, and 
graphic arts. Product offerings include 
Carboset" acrylic emulsions and resins, 
Sancurea polyurethane dispersions, and 
PermaxTM vinylidene chloride acrylate 
copolymer emulsions. 
Coatings polymers offered are designed 
for industrialmaintenance and specialty 
architectural applications. Emphasis is 
on factory-applied, do-it-yourself and 
contractor clear wood lacquers, corro- 
sion-resistant metal coatings finishes for 
plastics, and temporary coatings. 
Graphic arts polymers are highlighted 
by glycol-ether free pigment grindingve- 
hicles and a variety of specialty emul- 
sions for packaging and overprint var- 
nishes. 

GRUPO PROVEQUIM .................... 70,71 
Alamo Plateado No. 1 
1 Piso Los Alamos Lomas Verdes 
Naucalpan, Edo. de Mexico 
Mexico 
Phone: 525-393-0300 
FAX: 525-393-7795 

Grupo Provequim is a distributor of 
chemical products in Mexico, with 19 
branches nationwide. Companies repre- 
sented include: Cabot Corp., Cab-O-Sil 
Division; Silberline Mfg., Co., 1nc.-alu- 
minum pigments; RIMSA Waste & Dis- 
posal Management Services; and CCPQ 
(ChemCentral-Provequim). 

HALOX ............................................ 32,33 
1326 Summer St. 
Hammond, IN 46321 
Phone: 219-933-1560 
FAX: 219-933-1570 

Halox focuses on the concept of SQP 
and is bringing this concept to the Pan 
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American Expo. Halox presents infor- 
mation on their inhibitive pigments. Re- 
placements for lead and chromates are 
offered. 

H~JLS AMERICA INC. .................... 16, 17 
220 Davidson Ave. 
Somerset, NJ 08873 
Phone: 908-560-6879 
FAX: 908-560-6901 

Hiils America features its Colortrend" 
universal machine colorants, Colortrend 
color systems, Chroma-Chem" 844 in- 
dustrial colorants, Chroma-Chem 844 
industrial color systems and a compre- 
hensive line of biocides. Colortrend color 
systems can be used to make custom 
colors in latex, acrylic, PVA, and alkyd 
paints. Chroma-Chem" 844 industrial 
colorants are designed for in-plant and 
machine tinting of high performance, 
non-aqueous industrial and maintenance 
coatings. The biocides--fungicides and 
preservatives-protect paint from the 
time the coating goes into the can until 
long after the coating has been applied. 

HUNTERLAB ....................................... 12 
11491 Sunset Hills Rd. 
Reston, VA 22090 
Phone: 703-471-6870 
FAX: 703-471-4237 

HunterLab exhibits their MiniScan por- 
table and ColorQuest benchtop spectro- 
photometers for color management of 
coatings and pigments. The EasyMatch 
Windows195 based, Color Matching Sys- 
tem will be demonstrated. In addition. 
the new PRO I1 glossmeter will be 
shown. 

ICIS-LOR .............................................. 88 
3730 Kirby Dr., Ste. 1030 
Houston, TX 77098 
Phone: 713-525-2600 
FAX:713-525-2659 

IMTPYT ................................................. 66 
Gabriel Mancera No. 309 
Col. Del Valle 
Mexico, D.F. 03100 
Mexico 
Phone: 525-682-7794 
FAX: 525-543-6488 

Mexican Society of Technicians in 
Paints andInks. Co-organizer of the Pan- 
American Coatings Expo, IMTPYT high- 
lights all the multiple services it offers 
to its members. 

INPRA-LATINA .................................... 72 
1680 SW Bayshore Blvd. 
Port Saint Lucie, FL 34984 
Phone: 407-879-6666 
FAX: 407-879-7388 

INPRA LATINA is a quarterly maga- 
zine, written in Spanish and Portuguese 
for the manufacturers of paints, coat- 
ings, adhesives, and printing inks in 
Latin America. It is produced by Latin 
Coast LCC-a joint venture between 
Latin Press, Inc. of Medillin, Colombia, 
South American and CoastCom Corpo- 
ration of Port St. Lucie, FL, USA. The 

Mexicana Paint and Printing Ink Asso- 
ciation (ANAFAPYT) supports INPRA 
LATINA as an honorary member on the 
magazine's editorial board. 

INTERTRADE S.A. DE C.V. ................ 28 
Luz Saviiion 513 - ler. Piso 
Col. Del Valle, Mexico 03100 
Mexico 
Phone: 525-523-5704 
FAX: 525-523-8056 

Pigments, titanium dioxide-Kemira; 
color pigmentsHeubach; acrylic resins- 
CCP Emulsion Systems; and aluminum 
paste-Alcan Toyo. 

................... SC JOHNSON POLYMER 21 
1525 Howe St. 
Racine, WI 53403-2236 
Phone: 414-631-4353 
FAX: 414-631-3608 

SC Tohnson Polymer supplies acrylic 
polymers and additives to the paint and 
coatings industry. On display is patented 
SGO technology for highly pure solu- 
tion polymers and their RC water-based 
technology for ultrafine particle size 
emulsions. Products based on these tech- 
nologies are positioned as differentiable 
performers for horizontal concrete, high 
performance 2-pack urethanes, decora- 
tive and industrial metal and wood ap- 
plications. 

..................... KADY INTERNATIONAL 46 
127 Pleasanthill Rd. 
P.O. Box 847 
Scarborouqh. ME 04074 
Phone: 207-883-4141 
FAX: 207-883-8241 

Kady International displays a top entry 
lab mill, the KADY L2000--a high speed, 
rotor stator dispersion mill with rotor 
tip speeds of 9,000 ft. per min. The 
KADY quickly reduces agglomerates to 
their original particle size. KADY Mills 
are available in ranges from one pint to 
three gallons vs. batch or continuous 
operation. 

KENRICH PETROCHEMICALS, INC.. 61 
140 East 22nd St. 
Bayonne, NJ 07002 
Phone: 201-823-9000 
FAX: 201-823-0691 

Kenrich Petrochemicals highlights Ken- 
React titanate, zirconate, and aluminate 
coupling agents for high-solids and wa- 
ter-based anti-corrosive coatings. Ken- 
Stat KS MZ100, a non-blooming, non- 
moisture dependent, permanent and 
transparent antistat based on combined 
neoalkoxy zirconates to give volume and 
surface conductivity to clear films is 
also featured. Kenplast diluents for ep- 
oxy are on display. 

KING INDUSTRIES, INC. ..................... 14 
Science Rd. 
Norwalk, CT 06852 
Phone: 203-866-5551 
FAX: 203-866-1268 

King features product and application 
information on their 10 maior ~roduct 

solids, waterborne, and powder coatings 
and inks. Products on display are: 
Nacure" and K-Cure" catalysts for ther- 
moset coatings, K-Kat" catalysts for 2K 
urethanes, K-Flex@polyester polyols, ure- 
thane dials and polyester/urethane dis- 
persions, K-Sperse" dispersing agents, 
NacorP rust and corrosion inhibitors, 
Disparlon" surface control agents and 
thixotropes, AgitanTM foam control 
agents, TafigelTs polyurethane associa- 
tive thickeners, MetolatTM and EdaplanT" 
leveling and wetting agents. 

THE LUBRIZOL CORP. ....................... 10 
29400 Lakeland Blvd. 
Wickliffe, OH 44092-2298 
Phone: 216-943-4200 
FAX: 216-943-9076 

Lubrizol provides innovative additive 
products, technical support and distri- 
bution throughout Mexico and Latin 
America. Key products exhibited include 
LancoTM additives for surface modifica- 
tion and protection, IRCOGEL" rheol- 
ogy control additives for mid-to-high 
solid coatings, Ircosperse" dispersions for 
color development and consistency, and 
corrosion inhibitors. 

MEARL DE MEXICO, S.A. DE C.V. .... 73 
Avenida Gustavo Baz, No. 176-2 
Col. San Jeronimo Tepetlacalco 
Tlalnepantla, 
CP 54090, Edo. de Mexico 
Mexico 
Phone: 525-361-7091 
FAX: 525-361-7409 

METAMORFOSIS PUBLICIDAD, 
S.A. DE C.V. ....................................... 91 

Guido Reau 56 
Col. Alfonso Xlll 
Mexico, D.F. 01460 
Mexico 
Phone: 525-660-1 175 
FAX: 525-660-1 450 

................... 3M MEXICO S.A. DE C.V. 86 
Calz. San Juan de Aragon 
516 Col. Carrera Lardizabal 
Mexico, D.F. 07070 
Mexico 
Phone: 525-728-2028 
FAX: 525-728-2270 

3M and Zeelan Industries offer engi- 
neered microsphares in different sizes, 
strength, density, and composition. 
These products are designed to offer im- 
proved flow to lower resin demand and 
reduce shrinkage. 

METAPOL, S.A. DE C.V. ..................... 25 
Azahares No. 26-203 
Col. Sta. Ma. lnsurgentes 
Mexico, D.F. 06430 
Mexico 
Phone: 525-583-8770 
FAX: 525-583-0557 

Metapol features metallic pigments 
(bronze powders "gold" shades) and alu- 
minum pastes and powders for the coat- 
ings industry. 

lines used in the formu~atibn of high- 
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MICRO POWDERS, INC. ....................... 2 
580 White Plains Rd. 
Tarrytown, NY 10591 
Phone: 91 4-793-4058 
FAX: 914-472-7098 

~ 1 ~ 1 0  Powders, Inc., an IS0 9002 certi- 

fied company, is exhibiting its full line 
of micronized waxes for use in paints, 
printing inks, and coatings. New addi- 
tions to the product range are also being 
introduced, including: Superslip waxes- 
stir-in micronized waxes for all types of 
paints and coating9 Synfluo waxes- 
micronized modified PTFE wax addi- 
tives; Aquabeadewaxes and emulsions- 
wax powders and emulsions for exterior 
stains and coatings; and Aqua Poly 235- 
a new micronized polyethylene wax. 

MING-ZU CHEMICAL INDUSTRIES ... 31 
1578 Barclay Blvd. 
Buffalo Grove, IL 60089 
Phone: 708-419-1083 
FAX: 708-41 9-1 082 

MOCAYCO ........................................... 35 
Reforma Norte No. 604-1802 
Col. Nondalco Tlaltelolco 
Mexico, D.F. 06900 
Phone: 525-583-8226 
FAX: 525-597-1392 

~ o c a i c o  highlights additives, extend- 
ers, fillers, resins, solvents, flatting 
agents, and milling media. 

MONSANTO CO. ................................. 13 
800 N. Lindbergh Blvd. 
St. Louis, MO 63367 
Phone: 314-694-5100 
FAX: 314-694-4128 

Ammo crosslinkers, flow modifiers and 
solvents for high-solids, waterborne, and 
radiation-cured coatings. 

.... MULOX DE MEXICO, S.A. DE C.V. 43 
Cuauhtemoc No. 509 
Matehuala, S.L.P., Mexico 
Phone: 91-488-2-40-32 
FAX: 91-488-2-40-67 

Mulox features flexible intermediate 
bulk containers [FIBC). The groundable 
"Electra" (FIBCJ can be used in areas 
where an electrostatic spark could cause 
fire or explosion. All FIBC's designs meet 
or exceed a 5:l safety ratio. Mulox's 
FIBC's transport and handle dry flowable 
products. 

NATIONAL STARCH & CHEMICAL, 
S.A. DE C.V. .................................. 11,22 

Miguel de Cewantes 
Saavedra 71 
Col. Granada 
Mexico, D.F. 11520 
Mexico 
Phone: 525-545-4274 
FAX: 525-531-0417 

National Starch features: emulsion res- 
ins (vinyl acrylics, styrene-acrylics, 
acrylics); theology modifiers [thicken- 
ers, dispersant); and ElotexTM 
redispersible polymers. 

NEW WAY PACKAGING 
MACHINERY, INC. ............................ 8,9 

210 Blettner Ave. 
Hanover, PA 17331 
Phone: 717-637-2133 
FAX: 717-637-2966 

New Way exhibits its Modell-5 labeler 
for quart cans and smaller, as well as 
aerosol cans up to 4 1/2" in diameter. 
New Way also manufactures labelers for 
eallon cans and smaller and all round 

corrosion. Q-Lab features Florida weath- 
ering exposures, cyclic corrosion test- 
ing, and accelerated weathering. 

... QUlMlCA SAN DIEGO, S.A. DE C.V 34 

Av. Uno No. 498-5 

Parque Indus\rial Cartagena 
Tultitlan, Edo de Mexico, D.F. 54918 
Mexico 
Phone: 525-888-0804 
FAX: 525-888-0820 

1 plastic containers. / Quimica San Diego features fumed sib- 

..................... NYCO-SIERRA-REPTEC 74 
Lerdo de Tejada #272 amp. Petrolera 
Azcapotzalco, D.F. 02720 
Mexico 
Phone: 525-561-4516 
FAX: 525-561-3661 

PAAR PHYSICA ................................... 39 
1090 King George Post Rd. 
Edison. NJ 08837 
~hone:908-738-6640 
FAX: 908-738-7025 

PINTURAS SENALMEX 
S.A. DE C.V. .................................. 79,87 

1 Bosques de Cidros 

cas IAerosil), blacks [channel and fur- 
nace), and flatting agents. Also high- 
lighted are silicone and organic addi- 
tives. Other features include vinyl res- 
ins (VMCH, VAGH, VYNS, etc.) and 
silicon resins (high temperature). 

REACCIONES QUIMICAS, 
S.A. DE C.V. ...................................... 69 

Carretera Monterrey A. Saltillo KM 7 
Santa Catarina. N.L.. 66350 

FAX: 8-316-8330 
Reacciones Quimicas is a manufacturer 
of synthetic resins located in Santa 
Catorina. N.L.. Mexico. Our main  rod- 

#173-5 Piso 
Col. Bosques de Las Lomas 
Cuajimalpa, D.F. 05120 
Mexico 
Phone: 5-229-7477l78 
FAX: 5-229-7430 
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ucts are alkyd'resins, solubilized acryl- 
ics and additives for coatings; as well as 
non-saturated polyesters, gel coats and 
cleaners for reinforced plastics. In No- 
vember 1995 we signed a joint venture 
with CCP [Cook Comoosites & Polv- 

On display are paints for traffic signal- 
ling, vinyl emulsified paints, and bright 
alkyd enamel. 

PLUESS-STAUFER MEXICANA, 
S.A. DE C.V. ....................................... 84 

Lomas Verdes 750-205 
Naucalpan, Mexico, D.F. 53120 
Mexico 
Phone: 525-343-9442 
FAX: 525-343-2623 

Pluess-Staufer displays ultrafine ground 
calcium carbonates in dry and slurry 
form. Trademarks: Omyacarb and 
Hydrocarb. Also highlighted are calcined 
and hydrous clays featuring Optiwhite 
grades. Trademark: Burgess. 

PREMIER MILL .................................... 64 
One Birchmont Dr. 
Reading, PA 19606-3298 
Phone: 610-779-9500 
FAX: 61 0-779-9666 

Premier Mill Corp., a manufacturer of 
wet processing equipment, is exhibiting 
the production size Supermill 2. 

......... Q-PANEL LAB PRODUCTS INC 45 
26200 First St. 
Cleveland, OH 44145 
Phone: 216-835-8700 
FAX: 216-835-8738 

Q - P ~ ~ ~ ~  the QUV acceler. 
ated weathering tester and the ~ - f ~ ~  cy- 
clic corrosmon tester. In addition, Q-Panel 
is introducing their new division called 
Q-Lab Weathering Research Service. Q- 
Lab is a contract test facility specializ- 
ing in environmental exposure tests to 
determine materials' durability when 
subject to the forces of weathering and 

mers) which will incrkse our capab;l- 
ity. 

REICHHOLD QUlMlCA DE MEXICO, 
.................................. S.A. DE C.V. 26,27 

Norte 45 No. 731 
Col. Ind. Vallejo, Mexico, D.F. 
Mexico 
Phone: 525-729-8600 
FAX: 525-368-4524 

Reichhold Quimica, is a subsidiary of 
Reichhold Chemicals, with headquar- 
ters in Mexico City and production fa- 
cilities in Mexico City and Toluca City. 
A producer of coatings and ink resins, 
displays acrylic alkyd systems for auto 
refmishing, water emulsifiedalkyds, me- 
dium oil resins, acrylic emulsions for 
environmental traffic paints, and other 
solutions for industrial and trade sale 
enamels. 

REYNOLDS METALS CO. .................. 89 
4101 Camwround Rd. 
Louisville, KY 4021 1 
Phone: 502-775-4280 
FAX: 502-775-4249 

Reynolds Metals Company features an 
extensive line of aluminum pigment, 
flake and atomized powders for diverse 
applications. Paste products are avail- 
able for OEM and automotive refinish, 
industrial maintenance and roof coat- 
ings. Atomized Powders are manufac- 
tured to meet exacting specifications of 
the chemical, metallurgical and aero- 
space industries. New this year is a spe- 
cial group of products developed 
specificially for OEM automotive appli- 
cations. 



Av. lnrurgentes Sur No. 1106 10' piso 
Col. Nochebuena 
Mexico, D.F. 03720 

ROHM AND HAAS MEXICO 
S.A. DE C.V. ................................. 94. 95 

Mexico 
Phone: 525-728-6615 
FAX: 525-728-6618 

oiements for automotive OEM and re- 1 ids resins, Accurez Corn offers the Evi- 

.. SHAMROCK TECHNOLOGIES INC. 30 
Foot of Pacific St. 
Newark, NJ 071 14 
Phone: 201-242-2999 
FAX: 201-242-8074 

Shamrock Technologies' technical and 
sales associates are available to discuss 
micronized wax products and PTFE ad- 
ditives for solvent and waterbome coat- 
ings. Newly featured for powder coat- 
ings are Powertex 61 for low gloss tex- 
ture finish and Flouro C359 for abrasion 
resistance in high gloss finishes. Also 
exhibited are products designed to 
achieve slip, mar, and abrasion resis- 
tance, matting, textured appearance, and 
hydrophobicity. 

SHELL MEXICO, S.A. DE C.V ............. 40 
Av. lnsurgentes Sur. 
No. 954-5-5 Piso 
Mexico, D.F. 03100 
Mexico 
Phone: 525-687-4088 
FAX: 525-536-7920 

Shell Mexico features epoxy resins, cur- 
ing agents, waterborne epoxy resins, ep- 
oxy acrylic resins, reactive diluents, and 
solvents. 

SUN CHEMICAL COLORES 
S.A. DE C.V. ....................................... 68 

5020 Spring Grove Ave. 
Cincinnati, OH 45232-1999 
Phone: 513-681-5950 
FAX: 513-632-1537 

Sun Chemical Colores S.A. de C.V. is 
introducing the Predisol PC line for pow- 
der coatings. This pigments preparation 
is designed to facilitate, and economize 
the production of powder coatings. Also 
presented are high performance organic 

r " 
finish use, plus lead-replacement prod- 
ucts. 

.................... TEGO CHEMIE SERVICE 83 
Leibnitz #270 Col. Anzures 
Mexico, D.F. 11590 
Mexico 
Phone: 525-227-7450 
FAX: 525-227-7452 

Tego Chemie Service is a supplier/manu- 
facturer of add~tives for the coating and 
ink industry. Its line includes defoam- 
ers, deaereators, surface control and wet- 
rlngagents. ~ d d i t i o n a l l ~ ,  there msa wmdc 
rangeof heat resistant and hydrophobmng 
agents. 

TRANSMISIONES Y EQUIPOS IND. 
....................................... S.A. DE C.V. 80 

Dakota #157, Col. Napoles 
Mexico, D.F. 03810 
Mexico 
Phone: 525-687-7554 
FAX: 525-682-7793 

Versa-Matic highlights Elima-Matic 
anti-stalling, non-icmng, lubrication free 
air valve system. The company's line of 
air operated, double diaphragm pumps 
and replacement parts are also featured. 

UCB QUlMlCA DE MEXICO 
....................................... S.A. DE C.V. 78 

Antonio M. Rivera No. I -E 
Centro Ind. Tlalnepantla 
Tlalnepantla, Mexico 54030 
Mexico 
Phone: 525-565-6798 
FAX: 525-565-5665 

U.S. POLYMERS, INCJ 
.............................. ACCUREZ COUP. 60 

300 E. Primm St. 
St. Louis, MO 631 11 
Phone: 314-638-1632 
FAX: 314-638-2322 

U.S. Polymers, Inc. manufactures spe- 
cialty resmns and custom formulations 
for the paint, coatings, and packaging 
industries. Featured this year are new 
lines of water-reducihles and high-sol- 

Texmline of epoxy esteis. Also, find out 
about Epi-Texa611Q epoxy ester emul- 
sion. 

..................................... VERSA-MATIC 80 
6017 Enterprise Dr. 
Export, PA 15632 
Phone: 412-327-7867 
FAX: 412-327-5234 

Versa-Matic highlights its Elima-Matic 
anti-stalling, non-icing, lubrication free 
air valve system. The company's line of 
air operated, double diaphragm pumps 
and replacement parts is also featured. 

WATSON PHILLIPS Y CIA SUCS. 
....................................... S.A. DE C.V. 20 

San Francisco-Cuautalpan 101 
Naucalpan, Edo de Mexico 53370 
Mexico 
Phone: 525-357-1 61 2 
FAX: 525-576-0627 

Watson Phillips is a distributor for the 
following: Dry Branch-kaolin clays; 
Crosfield-flatting agents; Floridin- 
attapulgites; U.S. Silica-silica sands; 
Shellac resins; Magnesium Elektron- 
zirconates; and desiccants. 

ZENECA RESINS MEXICO ................. 19 
Prolongation Gonzalez Ortega No. 1737 
Zona Industrial Tuluca, Edo de Mexico 
Mexico 
Phone: 527-216-5444 
FAX: 527-216-7848 

Zeneca Resins is exhibiting existing and 
new resin technologies for industrial, 
specialty, and domestic paints. Zeneca 
produces both waterbome and solvent- 
bome acrylics and urethanes in Latin 
America and the United States. These 
resins can be used to formulate paints 
and coatings for many substrates includ- 
ing wood, metal, masonry, and plastic. 
Currently, the technologies are utilized 
in automotive, maintenance, constmc- 
tion, flooring, consumer, and assembly 
line applications. The company also of- 
fers starting point formulations and tech- 
nical support. 
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A Return to Natural Colors Predicted for 
Automobile Colors in the Next Century 

B ased on emerging fashion and home 
furnishing trends, DuPont Automo- 
tive, Troy, MI, forecasted vehicle 

color trends and fabric concepts for the next 
millennium. DuPont's report sees the color 
trend heading towards a palette of natural 
colors that are reminiscent of the natural 
beauty of southern Italy, the Grand Can- 
yon, and the Arizona desert. 

According to Bob Daily, of DuPont Au- 
tomotive Finishes, ". . .we will see shades of 
beige, p l d ,  coral, copper, and purple that 
are reminiscent of the '70s interest in earth 

tones, only interpreted in lighter and brighter 
hues and shades." Furthennore, "They are 
starting to show up on our vehicles, based 
on the influence of fashion, fabric, and home 
furnishings. Even the new brighter shades of 
green, or 'verde,' will hring new interest to 
the color as it peaks in popularity." 

"Our research shows that natural colors 
will dominate the fast-growing upscale 
luxury, midsize, and sport utility/light truck 
markets, making them the most popular col- 
ors of the future. We also see the high tech 
trend influencing silver and gold with me- 

The Futures Group and D/L Labs 
To Develop coatings Industry Study 

According to Saul Spindel of D/L Laboratories, "The coatings industry has experi- 
enced massive changes in recent years in technology, government regulations, and the 
mania regarding mergers and acquisitions." To address the everchanging coatings 
industry, the Futures Group, Glastonbury, CT, in conjunction with D/L Laboratories, 
New York, NY, will develop an in-depth study on the future of the coatings industry. 

The study will use scenario-based analysis to address a variety of issues important to 
the industry. In addition, the study will enable firms in the industrial manufacturing 
community to develop and stress test current and de nwo strategies such as: effects of 
NAFTA, changes in government regulations, improvements in powder paint technol- 

' ogy, decrease in availability of basic polymers due to shortages, and waste disposal 
management. 

Scenarto-based analys~s IS an enr~ched bass for strategy development and w~l l  
ldentlfy an array of poss~ble future manufactur~ng envtronments. 

Heubach Restructures Three Business Units 
A two-year restructuring program of 
Heubach, Langelsheim, Germany, has been 
completed. The three units affected by this 
program are pigment colors, metal cherni- 
cals, and non-ferrous metals. The headquar- 
ters of all three units had traditionally been 
located near Goslar, Germany. 

The metal chemical business, the first 
restructured unit, has been transferred to 
Penarroya S.A., Rieux, France, a 50'% hold- 
ing of Heubach & Lindgens. 

Seegot Inc. Wins Shell's 
Gold Level Award 

Seegott Inc., Streetsboro, OH, has been 
awarded Shell Chemical's Gold Level 
Performer of the Year award for distri- 
hut~nn of resins and related products. 

In another move, non-ferrous metals were 
spun off and their activities will be based in 
Harlingerode, Germany. 

Finally, the colored pigment activities 
were combined and are now the core busi- 
ness group of the Heubach Group. T h ~ s  busi- 
ness produces organic and inorganic pig- 
ment colors and pigment preparations in 
Europe, North America, Latin America, and 
Asia. The European activities are headquar- 
tered in Goslar and those for North Ameri- 
can in Fairless Hills, PA. Lat~n American 
headquarters are based in Sao Paulo, Brazil, 
while Bombay, India and Hong Kong also 
control regional activities. 

The restructuring is supported by the 
opening of several ncw Heuhach facilities 
thrnughout the world including: a new 1,000 
ton phthalocyanine green factory was coln- 
~niss~oned in Ankleshwar, India, in the fall 

~ ~ , ~ ~ d ~ d  in 1972, seegott maintains nf 1995. In addition, a new 20,000 ton iron 

regional ofices In Illinois, New]ersey, oxide plant began operation In November 

Texas. and Ohio. I I 1995 followed by the srart up of a 2,000 ton 1 European pigment paste operation in Janu- 
ary 1996. 

tallic and pearlescent effects, as well as pig- 
ment technology that creates hue shifts based 
on different viewing angles. Also, there will 
be a new interest among subcompact, sports 
car, and sports utility (SUV) buyers in yel- 
lows and oranges, alnong other br~ght color 
shades." 

The color and fahrics people choose also 
make a statement about personalit~es and 
lifestyles, said Kendy Ball Kutchek, DuPont 
Marketing Manager-Automotive Textiles. 
Kutchek cited a new fashion interest in man- 
made fabrics that stretch or drape well and 
can include metallic effects as an influence 
for future vehicle interior fabrics, not only 
in seats, hut for other interior components. 

DuPont's styling trends, which come out 
of the apparel offices in New York, are cat- 
egorized into four color trends that drive 
horh the interior fabric and exterior colors 
in the automotive market. They are: 

( I )  ClassicalL-colors that are timeless 
and represent a look that never fades. 

(2) E-Mail-modern colors that reflect 
the efficient choice for a person who lives 
for today, but is ready to step into tomorrow, 
wtth every minute along the way accounted 
for. 

(3) Replay-Just as it sounds, everything 
old is new agaln with updates. 

(4) Fast Forward-time never stands still 
and the clock moves on. 

DuPont has tracked and reported color 
popularity for vehicles for more than 40 years. 

Quality 

Used 

Equipment 

For Sale 
High speed dspersers, pebble 
mills, horizontal and vertical 
med~amills,pumps,chillers.filling 
and packag~ng machinery. 
laboratory instruments, safety, 
mater~al handl~ng equipment. 
Callforcompletel~st~ng Wealso 
buy your surplus equipment. 

Western Equipment Co. 
(51 0) 820-8883 

FAX: (510) 820-9188 
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Sartomer Receives Quality Leadership Award; 
Reveals Plans to Buy Degussa's Cationic Product Line 
Sartomer Company, Exton, PA, was the re- 
cipient of the 1996 Pennsylvania Qual~ty 
Leadership Award for quality managment 
and achievement. Sartomer's President Nick 
Trainer accepted the award from Pennsyl- 
vania's Lieutenant Governor Mark S. Sch- 
weiker on behalf of all Sartomer employees. 

Sartomer was one of two companies 
across the state selected for the Cornerstone 
Award; and the only chemical company 
among the recipients. Sartomer was judged 
statewide in an intensive, seven-month 
evaluation process modeled after the 
Malcolm Baldridge National Quality Award. 

Sartomer's commitment to teamwork was 
particularly noted by the Pennsylvania Qual- 
itv Leadetshio Awards Council. Sartomer 
has over 70 teams including: Commercial 
Development, Responsible Care, IS0 9002 

Schenectady Int'l to Acquire 
Howell's Texas Facility 
Schenectady International, Inc., Sche- 
nectady, NY, has revealed plans to purchase 
the Howell Hydrocarbons and Chemicals 
facility in Channelvlew, TX. The acquisi- 
tion is expected to be completed hefore the 
end of the third quarter of 1996. 

Certification, Customer Satisfaction, and 
Performance Improvement. 

In other news, Sartomer Company, along 
with her sister company Cray Valley have 
announced the intent to purchase the 
DegacureW cationic product line from 
Degussa AG, Frankfurt am Rhein, Germany. 

Mikron lnstrument Co. 
Relocates Headquarters 

M~kron lnstrument Co., Inc., has relocated 
it world headquarters to a new larger facility 
at 16 Thorton Rd., Oakland, NJ 07436. The 
new 47,000 square foot facil~ty includes 
Mikron's engineering, manufacturing, mar- 
keting and sales departments, as well as their 
corporate administration. 

Witco Opens Bulk Storage Facility on Chicago, IL, Plant Site; 
Announces the Purchase of Ferro's Plastic Lubricants Business 
The Resins Group of Witco Corp., Green- 
wich, CT, has opened a new bulk storage 
faclliry at the site of its Chicago, IL, manu- 
facturing plant, which produces Witcobond" 
aqueous polyurethane dispersions. 

The new storage facllity allows for ex- 
panded production capacity through 
dehottlenecking of the plant. The facility 
distrihutes product via tank wagons (capac- 
ity 5,000 gallons) to cusn)mers in the East, 
Southeast, and Southwest regions of the 
United States. 

Elsewhere, Witco has purchased the prod- 
ucts of the plastic lubricants husiness from 
Ferro Corp., Cleveland, OH, while selling 
its oil additives husiness to Fern). The terms 
of the transactions were not disclosed. 

The sale of Witco's oil additives husiness 
was expected after the company announced 
a global plant consolidation program in Janu- 
ary 1996, which included the planned clos- 
ing of its Brainards, NJ, facility. 

Silikal Resins Opens Offices 
Silikal Resins Systems, Westlake, OH, has 
opened three new reg~onal offices in Cin- 
cinnati. OH, Austin. TX, and Seattle. 
WA. This brings the number of regional 
offices to 11. 

Sil~kal Resins Systems markets resin sys- 
tems for new construction and the renova- 
tion and restoration of interlor and exterior 
floor surfaces and other building projects. 

Organophosphonium 
Catalysts 
North America's top producer 
of phosphonium salts offers: 
A wide range of alkyl and aryl phosphonium salts 

Convenient North American manufacture 

IS0 9001 certification 

Scale-up and pilot plant capabilities 

Technical service and support 
Morton Performance Chemicals 

For more information contact Brian McBride. 
Phone: 508i750-9261 Fax: 508i750-9512 150 Andover Street 

Danvers, MA 01 923 

Circle No. 105 on the Reader Service Card 
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FSCT Series Monograph Addresses 
Service Life Prediction for Coatings 

The FSCT is pleased to 
announce the publication of 
"Methodologies for Predict- 
ing the Service Lives of 
Coating Systems," the 
much anticipated addition 
to its continuing Series on 
Coatings Technology. The 
36-page monograph is 
authored by Jonathan W. 
Martin, National Institute 
of Standardsi Sam C. 
Saunders, Washington State 
Universityi F. Louis Floyd, 
Duron Paints &. 
Wallcoveringsi and John P. 
Wineburg, Marshall R&D 
Laboratory, E.I. du Pont de 
 emo ours& Co., Inc. 

In the monograph, the 
authors acknowledge the 
rapid technological and 
structural changes which 
have impacted the organic 
coatings industry over the 
last two decades. These 
changes have been induced 
by legislative actions such 
as restrictions pertaining to 
hazardous chemicals, toxic 
effluents and volatile 
organic compounds. The 
consequence of these 
changes has been the 
displacement of almost all 
commercially-important, 
well-established coatings 
(largely high solvent 
coatings) by newer systems, 
the formulation and 
application of which are 
based on different chemis- 
tries and technologies. 
Unlike the displaced - coatings, however, the new 
coatings do not have 
performance histories and 
the only accepted method 
for generating performance 
data is through an extensive 
outdoor exposure program. 

Since outdoor exposure 
results typically take five 
years to obtain, a desperate 
need exists for a methodol- 
ogy which is capable of 
generating timely, accurate 
and reliable service life 
estimates of a coating 
system. 

The monograph reviews 
the attributes of the service 

life prediction problem 
which are common to all 
materials, components, and 
systems in an effort to 
establish a set of criteria for 
assessing the adequacy of 
existing or proposed service 
life prediction methodology 
for coating systems. The 
current. durability method- 
ology and the reliability- 

(Continued on page 4.) 

Strategies for Success When Attending 
1996 FSCT International Coatings Expo 

Time management . . . 
optimization of resources 
. . . managing multiple 
objectives- these concepts 
are not just buzzwords for 
the 90s. These terms reflect 
the changing corporate 
environment that employ- 
ees face as they must adapt 
to "doing more with less." 
These changes are no less 
evident in the coatings 
industry as it continues to 
experience consolidations, 

restructuring, and 
downsizing. 

What impact do these 
constraints have on atten- 
dance at events such as the 
International Coatings 
Expo, to be held in Chicago 
on October 23-25! In the 
words of one self-confessed 
"veteran" of the industry, 
these considerations play a 
major role in developing a 
"strategy" for attending the 
Expo. 

(Continued on page 3.) 
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iMlS Increases Member Service and 
Productivity at FSCT Headquarters 

The goal of most associa- 
tions is member service. In 
that respect the Federation 
of Societies for Coatings 
Technology is no different 
that any other organization. 
With over 7,200 members, 
the task of maintaining 
accurate member records 
has become increasingly 
difficult. Fortunately for 
FSCT and its 26 Constitu- 

ent Societies, a new 
software product, 
iMIS, is enabllng the 
headquarters' staff to 
better serve its 
members. 

I For years, FSCT 
worked from 
Macintosh comput- 

5 

- 
maintained the 
records to produce 

the Year Book. In addition, 
the FSCT's original com- 
puter system, a TI mini 
computer system, main- 
tained the subscriber 
records, accounting files, 
trade show records, and 
some other functions. The 
problem with this record 
keeping format was that the 
information on the two 
different systems could not 
be networked. Therefore, 
there was a lot of duplica- 
tion of effort. 

After assessing the 
problems of this system, 

the near future, all account- 
ing functions will be 
integrated into this system 
as well. 

The main focus of iMIS, 
however, is member 
information. Ms. Graves 
says, "Presently, the system 
is able to track all address 
information, the type of 
company the member 
works for, and his/her 
position, as well as member 
type and areas of FSCT and 
Society service. Additional 
demographic fields are being 
planned for the future 
including degree earned and 
areas of interest." iMIS 
provides much more 
detailed membership 
information than the staff 
has had access to in the 
past. According to Ms. 
Graves, "This information 
will allow us to better serve 
our members' interests. For 
example, if we conduct an 
educational program 
focused on manufacturing, 
iMIS can generate a report 
of our manufacturing 
members. This new system 
enables us to target these 
programs to a specific 
interest group." 

iMIS has proven invalu- 
able in helping FSCT staff 
perform their jobs. For 
example, Membership 
Assistant Marie Wikiera 
notes that her work effi- 
ciency is aided tremen- 

, 

presented by 

The Professional Development Committee of the 
Federation of Societies for Coatings Technology 

Director of Membership 
Services Tori Graves, 
explored possible solutions. 
Through the assistance of 
the American Society of 
Association Executives, Ms. 
Graves was introduced to 
iMIS, an association 
management software 
system that enables the 
maintenance and organiza- 
tion of information about 
any number of members, 
prospects, and other 
contacts. Ms. Graves says 
that "This software system 
runs on a mixed network 
here at the office, so we can 
integrate a lot of the 
different functions that are 
performed. 

iMIS was installed in the 
spring of 1995 and in a short 
period of time, it was used 
to manage the registration 
for the Annual Meeting and 
Paint Industries' Show in St. 
Louis, MO. In addition, 
membership rosters 
received by each Society 
were integrated into the 
system and enabled the 
production of more useful 
listings for the 1996 Year 
Book. Currently iMIS is 
tracking the membership 
status and dues payment, 
exhibition management, 
subscriptions, publications, 
order processing, and 

Tuesday-Wednesday 
August 20-21, 1996 

Hyatt Regency O'Hare 
Chicago, Illinois 

For details, contact 
FSCT, 492 Norristown Rd., Blue Bell, PA 19422 

(6101 940-0777; Fax: (610) 940-0292 

registration for some 
educational programs. In 

within minutes. In addition, 
this system provides better 
management of all requests 
that come in. An activity 
record is generated for each 
inquiry so the date that an 
action has been performed 
is available. This enables 
headquarters to track the 
activities of members, such 
as what educational 
programs are attended and 
what publications have 
been purchased. Now all of 

(Continued on page 4.) 



Secrets for Success When Attending the International Coatings Expo 
(continued from page I . )  

Mort Spiegel, President 
of Spiegel & Associates, has 
been attending the "Paint 
Show" for more than 30 
years. He notes that since 
companies may be reluctant 
to send as many employees 
to the Expo as in days past, 
it is imperative for those 
who do attend to be able to 
maximize their investment. 
A targeted strategy for 

able to focus on what 
is to be 
accomplished. 
"Some 
attendees go 
to the Expo to 
renew old 
acquaintan- 

attendance can enable 
employees to accomplish 
much towards meeting their 
company's short- and long- 
term goals. 

According to Mr. Spiegel, 

"Realistically speaking, 
there is a possibility of 
visiting only 20 or 30 
booths for in-depth discus- 
sion within the time frame 
available. It is critical, 

and more companies are 
using the Internet to 
promote their products and 
services and a visit to a 
supplier's Web page may 
provide a quick answer on 
whether a more in-depth 
visit at the Expo would be 
beneficial. 

Another successful 
strategy is to sort your 
priorities and plan your 
time accordingly. Schedul- 
ing an appointment with 
the technical experts at the 
booths in which you are 
interested can help insure a 
more effective use of your 
time. Pre-planning must 
also take into account any 
additional activities which 
must be scheduled, such as 
participation in a confer- 
ence course or attending a 
technical paper. 

Obviously, attendance at 
the International Coatings 
Expo can provide a valuable 
service for your company, 
yet as Mr. Spiegel notes, "in 
this era of downsizing and 
restructuring, it is impera- 
tive for the buyer to be able 
to justify the investment." 
A targeted strategy is the 
key! 

the attendee must have therefore, that the attendee 
clear objectives and be I i come to the Exvo 

ces, some want to show 
support for the industry, 
and some may be seeking 
employment opportunities. 
But most are working on 
short-term projects and they 
are looking for answers. 
This is where the attendee 
(buyer] needs to focus on 
realizing that, okay, here are 
my projects, now that I'm 
going to the Expo, which of 
the exhibitors can help 
me?" 

Participation at the Expo 
can satisfy a number of 
objectives, such as: 

finding solutions to 
known problems, 

finalizing selection of a 
supplier for post-Expo 
purchases, 

identifying new 
technologies which will be 
of interest in your business, 

meeting with technical 
experts, 

and assessing the 
technical direction of the 
industry. 

Past studies have 
indicated that a Paint Show 
attendee spent approxi- 
mately two days visiting 
suppliers at their exhibits. 
This averages out to about 
eight hours over the course 
of the two days. If attendees 
spend an average of 20 
minutes at each booth, they 
can only have in-depth 
discussions with about 20 
suppliers. 

For the 1996 Interna- 
tional Coatings Expo, nearly 
300 exhibitors have con- 
tracted for booth space. As 
Mr. Spiegel points out, 

Tips For Visiting ,,,,,, 

The Expo 

What to see 
J Visit your current suppliers 
J Visit your suppliers' competition 
J Visit potential suppliers 
J Make discoveries 

How to save time 

J Take a moment to read the Expo Program Book 
J Don't hesitate to ask for a demonstration of 

anything being shown 
J Make your visits to exhibits brief (about five 

minutes) and to the point 
J Take notes during conversations with exhibitors 
J Collect relevant literature, but don't burden 

yourself by taking everything 

, maximum impact in 
minimal time. 

So, what's the secret for 
success at the Expo? "The 
prospective attendees need 
to do their homework 
before they even come to 
Chicago," encourages Mr. 
Spiegel. It is critical to learn 
what is being offered at the 
booths. This can be done in 
advance by paying attention 
to the advertisements 
placed by exhibitors in 
industry journals, by 
carefully noting any pre- 
Expo mailings by exhibitors, 
and by searching the 
Internet for a particular 
supplier's Web page. More 



FSCT Series Monograph Addresses 
Service Life Prediction for Coatings 
(Continued from Page 1.) 

based methodology are then 
evaluated against these 
criteria. 

The criteria reported by 
the authors include the 
ability to (1) handle high 
variability in the time-to- 
failure data for nominally 
identical coated panels 
exposed in the same service 
environment, (2) analyze 
multivariate and censored 
time-to-failure data, (3) 
establish a connection 
between laboratory and field 
exposure results, and (4) 
quantitatively predict the 
service life of a coating 
system exposed in its 
intended service environ- 
ment. 

The current durability 
methodology was developed 
prior to the recognition of 
the proposed criteria and, as 
such, was not designed to 
satisfy these criteria. Efforts 
to correct its deficiencies 
have been made over the 
last 80 years, but success 
has been elusive. The 
failure of the current 

methodology has generally 
been ascribed to inadequa- 
cies in laboratory-based 
aging tests, specifically, the 
inability to simulate 
weathering conditions in 
the laboratory. However, 
the authors suggest that the 
failure of the current 
methodology can be 
attributed to its being based 
on faulty premises, inad- 
equacies in experimental 
design, and the lack of 
reproducibility of the 
weather over any time 
scale. 

As an alternative, 
reliability-based methodol- 
ogy is reviewed and as- 
sessed. The authors relate 
that this methodology has a 
strong theoretical basis plus 
a history of successful 
applications in the electron- 
ics, medical, aeronautical, 
and nuclear industries. A 
number of experiments 
with coatings has already 
been conducted using this 
methodology. The results 
indicate that this methodol- 

1996 
August 

15-17 Pan American Coatings Expo. Co-sponsored by 
FSCT, ANAFAPTT, and lnstituto Mexicano de Tecnicos 
en Pinturas y Tintas. Sheraton Maria Isabel Hotel, Mexico 
City, Mexico. (FSCT, 492 Norristown Rd., Blue Bell, PA 
19422. [(610) 940-0777]). 

October 
23-25 International Coatings Expo and International 
Coatings Technology Conference. McCormick Place 
North, Chicago, IL. (FSCT, 492 Norristown Rd., Blue Bell, 
PA 19422. [(610) 940-0777]). 

February 
18-20 Western Coatings Societies' 23rd Biennial Sym- 
posium and Show. Sponsored by the Golden Gate, Los 
Angeles, Pacific Northwest, and Rocky Mountain Societ- 
ies. Disneyland Hotel and Convention Center, Anaheim, 
CA (Bruce Cotton, Pluess-Staufer (California) Inc. P.O. 
Box 825, Lucerne Valley, CA 92356;[(610) 248-7306]; or 
Ron Elliott, J.R. Eliott Enterprises, Inc., 300Thor PI.. Brea, 
CA 92621; [(714) 529-0711]). 

1 iMlS Aids in Member Service at FSCT 

ogy can be applied in 
predicting the service life of 
coating systems and that it 
satisfies the proposed 
service life prediction 
criteria. 

Implementation of a 
reliability-based methodol- 
ogy will require substantial 
changes in the current 
experimental procedures. 
These changes result from 
the quantitative nature of 
the service life data and will 
include: (1) more systematic 
characterization of the 
initial properties of a 
coating system, (2) quantita- 
tive characterization of each 
of the weathering variables 
comprising the in-service 
environment, 131 quantifica- 
tion of macroscopic degra- 
dation and relating 
submacroscopic 
scopic measures of degrada- 

1 tion, (4) utilization of 
experimental design 
techniques in planning and 
executing short-term 

1 (Continued from Page I . )  

laboratory-based experi- 
ments, and (5) development 
of computerized techniques 
for storing, retrieving, and 
analyzing collected data. 
The authors attest that 
these changes will be 
justified in view of the 
greater reliability of the 
results. . . 

The Federation Series on 
Coatings Technology is a 
well recognized educational 
resource for the industry. 
The Series booklets, 
prepared in an 8 112 x 1 1 
format, sell for $25 each. 
The FSCT member dis- 
counted prices is $15. 
Additional discounts are 
available with the purchase 
of the entire Series, 

Orders for monographs 
may be placed by contacting 
Meryl Simon, FSCT, 492 
Norristown Rd., Blue Bell, 
PA 19422-2350. Phone: 
(610) 940-0777; FAX: (610) 
940-0292. 

this information can be 
retrieved automatically. 

You have seen how iMIS 
benefits both headquarters' 
functions and individual 
members. But what can it 
do for your Society! Ms. 
Graves states "At this 
point, a Society can contact 
us if they are doing a 
program and ask for 
members and/or nonmem- 
bers in a specific geographic 
region or industry area. 
Then we can provide them 
with a disk that contains 
this information for mailing 
labels. A promotional 
mailing can then be per- 
formed." In fact the Los 
Angeles Society requested 
such information for their 
first promotional mailing 
for the 23rd Biennial 
Western Coatings Societies' 
Symposium and Show. 

In addition, iMIS can help 
each Society with member 
recruitment. "We can 
~rovide a report on inquiries 
that pertain to each Society 
from the nonmember 
requests that we receive. 
The Societies are then able 
to pursue these potential 
candidates," says Ms. 
Graves. "The best thing 
about this system is that in 
the past we only ever 
tracked members, now we 
even have some information 
about nonmembers and we 
can provide Societies with 
some strong recruitment 
tools. 

With iMIS, FSCT has 
taken a giant step in better 
serving the needs of the 
members and operating 
efficiently. iMIS is enabling 
FSCT to reach its goals. 



Western Coatings Societies' Symposium & Show 
Slated for Feb. 18-20, 1997 in Anaheim, CA 

Echevarr~a, of Davis Colors; and Adv~sor- 
Dick Sutherland, of E.T. Horn. P lanning is underway for the Western Other sncial activities scheduled include a 

Coat~ngs Society's 23rd Biennial hanquet and enterrainment. 

Symposium and Show pcmcnomwEsr Society members organizing 
(WCSSS) slated for February 18- the event include the following: 
20, 1997, at the Disneyland Hotel a Symposium Chair-Rohert 
and Convention Center, Anaheim, : Skarvan, of Engineered Polymer 
CA. The event is cosponsored hy ! Solutions, Inc.; Entertain- 
the Golden Gate, Los Angeles, Pa- : ment-Dave Muggee, of E.T. 
cific Northwest, and Rocky Moun- : : Horn and Melinda Rutledge, of 
tam Societies for Coat~ngs Tech- Rheox, Inc.; Exhihits-John 
nology. Long, of Smiland Paint and 

The Symposium and Show are an- LoSANGELES Roberta Garcia, of ICI-Sinclair; 

For mare informarlon, contact Roxanne 
K. Echevarria, LASCT, 11278 Los Alimitos 
Blvd., +l04, Lns Alimitos, CA 90720; (310) 
594-5739. 

ticrpated to attract more than 150 exhihl- 
tors and over 3,000 registrants. A full tech- 
n~cal  program 1s also on the event's agenda. 

Advanced Polymer Course To 
Focus on Conductive Polymers 

Technical Papers-Gil Mislang, of Dunn 
Edwards; Regrstration-Keith Venia, of 
Tavco Chemicals; Puhl~city-Roxanne 

Advanced Polymer Courses, Falmouth, MA, 
will conduct a course on "Inherently Con- 
ductive Polymers: An Emerging Technol- 
ogy," on Septemher 8-9, 1996 at the Hotel 
Sofitel, Brugge, Belgium. - The r m ~ n a r ,  which consists of technical 
nresentations and demonstrations, will cover 

Institute of Materials Science and ACS: PMSE 
To Cosponsor North American Research Conference 
The Institute of Materials Sc~ence, New 
Paltz, NY, In conlunction with the Ameri- 
can Chemical Society's Division of Poly- 
merlc Mater~als: Science and Eng~neering, 
Washington, D.C., will sponsor the Fourth 
North Amencan Research Conference on 
Organic G~atings: Science and Technol- 
ogy. The event is scheduled for Novcmher 
10-13, 1996 in Hilton Head Island, SC. 

The topics to he discussed include the 
following: 

"Structure-Performance Relationships in 
Polyalkylene Oxrde-Modified Epoxy 
CoatingsM-Kenneth W. Anderson, The 
Dow Chemical Co.; 

"Protective Coatings on Aluminum 
Formed hy Spontaneous Polymerizationv- 
James P. Bell, Unrversity of Connecticut; 

"Roughness and Pattern Measure Appear- 
ance: Uslng Profilometer Data to Quantify 
Appearancem-Donald W. Royd, of PPG 
Industries Inc.; 

"Prepration (if Cc~atings with Tailored 
Anti-Adhesive Propertiesn-Rohert F. 
Rrady, Jr., Department of the United States 
Navv; 

"Polyoxycthylene 131-Phosphonates as 
1)ispersing Agents"-Yoes Chevalier, 
LMOPS-CNRS; 

"The Formation, Stn~cturc, and Pn)per- 
ties of Latex Filmu-Jianrong Feng, Univer- 
sity of Toronto; 

"Two-Component Water-Reducible 
Polyurethane Coatings"-Denise E. Fiori, 
Cytec Industries, Inc.; 

"Analysis of the Viscoelastic and Me- 
chanical Behavior of Films from Polymer 

LaticesM-Catherine Gauthler, INSA dc 
Lyon, France; 

"lnvestijiation of Latex Particle Morphol- 
ogy and Surface Structure of Different Films, 
Layers, and Coat~ngs"-Rett~na Gerharz, 
Hoechst AG; 

"Latices with Intrinsic Crosslink Activ- 
ity"-John Geurts, Eindhoven University 
of Technology; 

"In-situ Sensing of Molecular and Physi- 
cal Property Changes in Coatings During 
Cure and Aging9'-Dav~d E. Kranhuehl, The 
College of Willlam and Mary; 

"Advanced Coatings Appearance Mea- 
surement"-Jonathan W. Mart~n, NIST; 

"Effect of Thermal and Hydroscopic His- 
tory on Physical Aging of Organic 
Coatings"-Dan Y. Perera, CoRI; 

"NovelN-Vinylformamide Derived Prod- 
ucts and Applications in Radiation Cure 
Cnatings"--Rohert K. Pinschmidt, Jr., Air 
Pniducts and Chemicals; 

"Mechanical Degradation of Painted 
Plastics: Surface G~at ing  Effectsn-Ruse A. 
Ryntz, Ford Motor Cn.; 

"Latex Particle Morphology Control via 
Crosslinking and Controlled Fee~iing of 
MonomerLDonald C. Sundherg, Univer- 
sity of Ncw Hampshire; and 

"Spectroscopic Analysis of Surfaces and 
Interfaces of CoatingsM-Marek W. Urhan, 
North Dakota State University. 

For additional information, contact Dr. 
Angelos V. Pats~s, Institute of Materials Sci- 
ence, SUNY at New Paltz, New Paltz, NY 
12561. 

the various aspects of inherently conductive 
polymers including: processing into films and 
coatings, and appl~cations, such as ESD, 
shielding, electronic, and electrochemical 
devices. 

The cnurse is designed for engineers and 
scientists involved in the R&D as well as 
design of a variety of electrical and elec- 
tronic devices incorporating semiconduct- 
ing and high conductivity coatings and films. 

To obtain additional information, con. 
tact Matt Aldissi, Advanced Polymer 
Courses, 536 Main St., Unit 4, Falmouth, 
MA 02540. 

Polyurethane 
Chemist-R&D 

Manufacturer of urethane coatings 
and non-cellular elastomers has 
an opening in its Kansasfacility for 
a research/product development 
chemist. Ideal candidate will have 
experience in formulating coatings 
and elastomers, analytical as well 
as syntheticabilities, demonstrated 
supervisory experience, and ex- I cellent communication skills. Must I 
be self-starter. Some travel re- 
quired. PreferPh.D.chemist. lnter- 
disciplinary realworld environment. 
Send CV and salary history to: Dr. 
T.M. Garrett, Director of Re- 
search, MCP Urethanes, P.O. Box 
1839, Corona, CA 91718. No 
phone calls please. Foreign na- 
tionals welcome to apply. EOE. 
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Report of the Activities of ASTM D01.57, 
Artists Paints and Related Materials, of 
ASTM Committee DO1 Meeting held May 8 

SUBCOMMITTEE DO 1.57 
ARTISTS' PAINTS AND 
RELATED MATERIALS 

M. D. Gottsegen, Chair 

DO1 S7.02-Lightfastness of Pigments- 
T. Vonderbrink, Cha~r.  Extensive revisions 
of D 4303 have been prepared by T. 
Vonderbrink. The revisions incorporate a 
fourth test method, exposure to itradiance 
from cool white fluorescent lamps and 
filtered fluorescent UV sunlamps, and add 
artists' gouache paints as a test vehicle. Many 
of the calculations in section 7 on procedure 
have been changed, new reporting 
procedures in section 9 have been written, 
and a new Append~x XI on Radiant Exposure 
Calculation has been proposed. The revisions 
and comments by N. Searle were discussed 
and approved by the W1.57. A ballot is 
being prepared. 

D01.57.04-Specification for Artists' 
Paints-B. Gavett, Chair. C~~rrections to 
several plgment names in Tahles 1, Suitahle 
Pigments List, of D 4302, D 5067, D 5098, 
and D 5724 were discussed, a) as to bring 
them into conformity with each other acrnss 
all the specifications. Many of the changes 
will be editorial, hut some will need balloting. 
G. Stegmeir is preparing a list. 

DO1 57.07-Physical Properties-R. 
Gamblin, Chair, reported on a survey on 
artists' uses of substrates, sizes, and grounds. 
(The survey will he run again in the National 
Amsts Equity Newsletter.) Based on the results 
of the survey, it seems clear that these 
materials should be considered systems for 
painting with artists' acrylic emulsion, alkyd, 
and oil paints. Mr. Gamhlin proposed writing 
a practice for the preparation, application, 
and use of these systems, and a specification, 
and possibly a test method, regarding the 
relat~ve performance characteristics of sizes 
and grounds on canvas with art~sts'oil, alkyd, 
and acrylic emulsion palnts. Both the 
National Gallery of Art in Washington, 
D.C., and the Molart project in The 
Netherlands will he approached and asked 
to take part in research looking into these 
systems. R. Gamhlin agreed to begin work 
on a practice. 

A list of definitions of terms relating to 
substrates, primers, grounds, sizes, and gessoes 
has been prepared, and the  D01.57 
membership was asked to send written 
comments to R. Gamblin. 

L. Adlerstein expressed a continuing 
interest in a specification for surfactants and 

paint thinners. He believes that some 
thinners contain too much surfactant, which 
may cause long-term stability prnhlems for 
paint films, and that this may he a particular 
prohlem for some of the new nontoxic 
thinners. R. Gamhlin agreed to hring to the 
next meeting a report on solvents and their 
evaporation rates. 

DO1 57.08-Toxicity Labeling-W. 
Stopford, Chair. No business. 

D01.57.09-Watercolors-W. 
Upchurch, Chair. There was discussion 
about how to go about expanding the hst of 
suitahle pigments for watercolor and gouache 
paints without having single companies hear 
the entire cost of lightfastness testing In 
these vehicles. W. Upchurchagreed to write 
a letter to manufacturers soliciting money 
for a W1.57 Test Fund, to he held at ASTM 
under the same system used for the other 
D01.57 Fund, which is used to assist user 
members with travel expenses. It was agreed 
that the program will he set up so that small 
companies could contrihute according to 
their ability. It was also reported that thc 
Canadian Conservation Institute has the 
appropriate equipment and would he 
interested in performing tests on a paid basis. 
M. Golden commented chat it would he 
valuahle for artists to label their paintings as 
to the materials used. 

T.  Takigawa presented the final results 
of the xenon arc lightfastness tests and 
preliminary results of the Verilux test on 
new pigments in watercolor and gouache 
vehicles. Final results on the Verilux tests 
will be available soon, and D01.57 will vote 
on the new pigments at its next meeting. 

D01.57.10--Consumer Evaluation-J.T. 
Luke, Chair. Proposed revisions to D 5383 
and D 5398 were presented for discussion. 
In both test methods the description of the 
spccimen covers will he changed to alert 
users that the covers should he chemically 
inert, and how to detect appearance changes 
in specimens that do not contain oil if 
interaction with the specimen cover is 
suspected. Further discussion of some other 
changes will he conducted at the next W1.57 
meeting. 

DO1 .57.11-Gouache Paints-T. Taki- 
gawa, Chair. D 5724, Standard Specification 
for Gouache Paints, has heen puhlished. 

D01.57.12-Determination of Toxicity- 
W. Stopford, Chair. Dr. Stopford presented 
the results of a workshop held in March 
1996 at a meeting of the Society of 

Toxicologists, o n  appropriate ways of 
validating D 5517, Standard Test Method 
for Determining Extractability of Metals from 
Art Materials. Participants reviewed recent 
stud~es comparing D 5517 extraction results 
with other bioavailability studies and the 
wax matrix effect of wax. The workshop also 
considered the effect of carhoxylic acid/ 
pepsin in the stomach, and recommended 
that a further test of D 5517 be conducted 
using an actual art material. Dr. Stopford 
reported that he would conduct this test on 
a copper pigment and on an artists' 011 paint 
containing the same pigment, would send 
these results to the SOT workshop attendees, 
and report on their reactions at the next 
D01.57 meeting. Dr. Stopford reported that 
the SOT did not recommend revision of D 
5517 to concur with EN71.3-92 until the 
discrepancy hetween results and the wax 
matrix effect are further investigated. 

Several other changes in D 5517 were 
suggestcd regarding pH, solvents, and sample 
stah~lization, and Dr. Stopford agreed to look 
into them and report to W1.57 at its next 
meeting. 

There was considerable discussion ahout 
the possibility of developing a test method 
for the autocomhustihility of linseed oils with 
and without driers, and othet oil-containing 
art materials. This is in response to a new 
Connecticut laheling law, and Swedtsh 
recommendations on the labeling of such 
products for combustibility. It was agreed to 
perform testing at four to six laboratories on 
products supplied by manufacturers and to 
write a provisional test method, to enlist the 
cooperation of the CPSC, and to urge 
Connecticut to change its law based on this 
test method to adopt more appropriate 
warnlng language in its labeling 
requirements. The draft test method will use 
an ahsorbent rag that is standardized and 
mass produced. At the next meeting, W1.57 
will consider the emergency nature of this 
provisional test method. 

D01.57.14-Colored Pencils-L. Arm- 
stmng, Chair. Progress on developing a 
specification for colored pencils was 
rev~ewed. Ms. Armstrong reported on some 
pn)hlems that have developed. Most serious 
is that the specification has been based on 
the methods in D 5383 using the Blue Wools, 
and that now concern is being expressed 
that the specification would he too different 
from those applying to the other colored 
materials, which are based o n  longer 
exposures. A specification based on different 1 exposure requirements would cause 

1 (Continued on next page) 
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ASTM (continued from previmcs page) 

Polymer Durability: 
Degradation,Stabilization, 
and Lifetime Prediction 

confusion among users and possihly mislead 
them regarding the quality of pigments used 
in c<~lored pencils. Ms. Armstrong agreed to 
extend testing to 1260 MJlm2 provided she 
can arrange to continue to use the Heraeus 
tahletop xenon arc instrument she had heen 
using, to better correlate with the methods 
applied to the other art materials. She will 
also do interlaboratory repeatability tests, 
and then rate the results in five hroad 
categories. It was agreed that an ad hoc 
meeting would he held fi~llowing the n0l.57 
meeting, to review visually determined 
ratings given colored pencil specimens so 
far. 

DO1 57-M. Gottsegen, Chair. T h e  
Minutes of the January 22, 1996 meeting 
were approved, and the revised and amended 
Minutes of the June 4, 1995 meeting were 
approved. 

Published by: 
American Chemical Society, 
1 155 16th St., N.W., 
Washington, D.C. 20036, 
1995,712 pages, $139.95 

A motion to make changes in D 5383 and 
D 5398 was approved. 

A motion to accept the revisions in D 
4303 was approved. 

A motion to authorize the Chair to write 
to Molart in The Netherlands, requesting 
study of the interface hetween synthetic and 
natural materials such as between acryl~c 
emulsion grounds and linseed oil paints, was 
appmvcd. 

M. Gottsegen reported that the need for 
funding for consumer representatives to help 
them attend D01.57 meetings had increased 
LOO'% in the past two years, hut that the 
level of contrihution D01.57 requests of 
manufacturers had not increased in at least 
10 years. D01.57 approved a request that 
manufacturers increase their contrihution. 

The next D01.57 meeting will be January 
26-27, 1997, at theEmhassy Suites Hotel in 
Ft. Lauderdale, FL. 

Reviewed by: David R. Bauer, 
Ford Motor Co. 

NDSU Short Course to Focus on 
Environmentally Compliant Coatings 
Due to the increasing environmental con- 
cerns and current EPA regulations facing 
the coatings ~ndustry today, North Dakota 
State University, Fargo, ND, will conduct 

Polymer Durability: Degradation, Stabihzation, 
and Lifetime Prediction is a collection of 39 
chapters hased on a major symposium on 
polymer durability presented at the 1993 
Chicago ACS meeting. The book focuses 
on polymer degradation and stahilization 
with a smaller section on lifetime predic- 
tion. 

PVC/CPVC-env~ronmentally compli- 
ant coatings, corrosion resistance of envie 
ronmentally compliant coatings. 

F,, additional information, contact 
an intensive short course on "Envirnnmen- 
.rally Compliant Coatlnjis" on January 21- 
24, 1997 at the Crown Plaza Resort, Hiltcln 
Head Island, SC. 

This course will focus on all aspects of 
environmentally compliant chemicals used 
in coatings technology. Topics to he dis- 
cussed include the following: 

Modern Aspects of Waterborne and La- 
tex ~ , ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  and oligomers, syn- 
thesis, rheology, film formation, and surface 
defects in formulation and application, 

Powder Coatings-new technologies, 
theological behavior, approaches, applica- 
tions, uses, and perfcirmances. 

Radiation Curing4election of curing 
agents andcatalysts, kinetic limitations, anli 
possihle ways to circumvent them. 

High-Solids-polymers and oligomers, 
synthes~s, effect of oligolner structures (in 
film optimizing cOatlngs perfor- 
mance and synthesis. 

~ h ~ ~ l ~ ~ ~  clear an J pigmented cCfilt- 
ings-fundamental considerations and their 
effect on applications 

Analysis of Coatings-thermal, mcchani- 
cal, and spectroscopic analysis of coxings; 
structure-property relat~onships in coatings 

Crosslink Density-Propertics of coat- 
ing films, thermomechanical hehavior of 
coatings; dynamic mechanical analysis; 
weather~ng; structural analysis. 

Despite the fact that the hook was 
published some two yean after the sympo- 
sium, the work well represents the state-of- 
the-art in this important field. The editors 
did an excellent joh of attracting the leaders 
in the field. For example, the section on 
degradation includes papers hy Starnes, Jr. 
et al. on PVC, Factor on polycarhonate; 
Lemaire et al. on silicones; Hoyle et al. on 
polyurethanes and ureas; and Blllingham on 
polypropylene. The sections on stahilization 
and lifetime prediction include chapters hy 
Pospisil, Pickett, and Moore, Gerlock et al., 
Decker, Zweifel, Gillen et al., and Gijsman 
et al. Of particular importance for coating 
scientists are the chapters hy Pickett and 
Moore, Decker, and Gerlock et al. on mea- 
surements of stabilizer lifetimes in polymers 
and coatings. Loss of ultraviolet light ah- 
sorher is critical to the long-term pcrfor- 
lnance of many coatings and these three 
chapters descrihe both measurement tcch- 
niques and mechanistic understanding of 
UVA loss. 

Other chapters of Interest to coating sci- 
entists include several chapters on the use of 
luminescence to follow polymer oxidation 
and chapters on the measurement of diffu- 
sion of additives in polymers. The book is 
wellorganized and presented. It would make 
a fine addition to the l~hrary of anyone work- 
ing in the area of coating and polymer dura- 
bility. 

~ ~ h h i ~  shasky, Program Coordinator, 
NDSU, Department of Polymers and Coat- 
ings, 54 Dunbar Hall, Fargo, ND 58105. 

DuPont Releases Schedule for 
Public Seminars on Statistics 

The Quality Management and Technol(1gy 
business Of DuPontl Wilmingtonl DE, has 
released its 1996 schedule for public semi- 
nars on "Statistics and Experimental De- 
sign." 

"St~ategy of Experimentation'' will be 
held on the followinp dates: August 20-22, 
Wilmington; September 17-19-Nashville, 
TN; Octoher 15-17-Roston, MA; Novem- 
ber 12-ldi--San Antonio, TX; and Decem- 
ber 3-5-WilmingtOn, 

"Str~egy of Forlnulations Development" 
is scheduled for Octoher 22-24-Roston. 

"Statistical Pnicess Control" will he con- 
ducted on Septemher 17-20 in Wilmington. 

"Statistical Pnicess Contnil Basics" will 
he held on Novelnher 19-20 In Wilmington. 

"Focus on Datan is for No- 
.,,her 11-14 in wilmington. 

contact nupont ~ ~ ~ l i ~ ~  M~~~~~~~~~ 
& ~ ~ ~ h ~ ~ l ~ ) ~ ~ ,  1037 ~~~k~~ st,, N ~ ~ ~ ) , ~ ~ ~  
p,ldg, 6498, wiltnington, DE 19898, for 
ditional information. 
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FSCT Publications Order Form 
Buyer Information Orders Non- 

YOUR COMPANY: Check the one block which applies most specifically to the 
company or organization with which you are affiliated: 

A fl Manufacturers of Paints, Varnishes, Lacquers, Printing Inks, 
Sealants, etc. 

B O Manufacturers of Raw Materials 
C 0 Manufacturers of Equipment and Containers 
D O Sales Agents for Raw Materials and Equipment 

Member Mem. Quantity 

$15 $25 Ordered 
(Less 10910 for Full Series Purchase) 

Film Formation 

Radiation Cured Coatings 0  3q 
Introduction to  Polymers and Resins 0 0  

E 3 Government Agency 
F J ResearchITestinglConsulting 
G 0 Educational InstihltionILibrary 
H 0 Paint Consumer/Applicator ! J 3 Other 

please specify 

YOURPOSITION: Check the one block which best describes your position in 
your company or organization: 

A O ManagementIAdministration 
B O Manufacturing and Engineering 
C 0 Quality Control 
D 0 Research and Development 1 E 0 Technical SaleslService 
F 0 Sales and Marketing 
G El Consultant 
H 0 EducatorlStudent 
J 0 Other 

please specify 

Billing Address 
0 FSCT Member 0 Non-Member 

Name 

Title 

Company 

Address 

City &State 

Country Postal Code 

Phone FAX 

Shipping Address (if different) 
Name 

Title 

Company 

Coil Coatings 0  0 -  
Corrosion Protection by Coatings 0  0  - 
Mechanical Properties of Coatings 0  0  - 
Automotive Coatings 0  0 -  
Coating Film Defects 0  0 -  
Application of Paints and Coatings 0 0  - 
Organic Pigments, Second Edition 0  0  - 
Inorganic Primer Pigments 0  0 -  
Marine Coatings 0  0 -  
Sealants and Caulks 0  0 -  
Aerospace and Aircraft Coatings 0  0 -  
Introduction to Coatings Technology 0  0 - 
Cationic Radiation Curing 0  0 -  
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Impedance Study of the Effect of a 
Thin Rust Layer at the Steel-Paint 
Interface on Coating Deterioration 
S. Feliu, Jr., M. Morcillo, and S, Feliu-cslc' 

INTRODUCTION 

I n a previous work,' the need for a statistical approach for 
studying painted metals on  the basis of impedance mea- 
surements was pointed out. The results showed that the 

high dispersion in the parameter values obtained from imped- 
ance diagrams hinders the ability to draw quantitative conclu- 
sions on the effect of some variables. Data scatter is particu- 
larly troublesome for establishing the reality of small differ- 
ences in the system response to the electrical signal applied 
during measurements. In fact, poorly reproducible data may 
cause the effect of a variable to go unnoticed if such an effect 
is only moderate. In that case, it is mandatory to use a statisti- 
cal approach involving many replicates in order to draw reli- 
able conclusions. 

In practice, the hazardous effect of painting over a rusted 
steel substrate is well known.' Also, accelerated laboratory 
tests have shown coatings applied to rusted steel deteriorate 
very rapidly relative to those applied to clean steel, especially 
if the rust layer is salt contaminated.' Both under real service 
conditions and in laboratory tests, the detrimental effect of 
rust usually appears after a fairly long time, resulting in the 
loss of adhesion of the coating that leads to blistering and 
delamination. The sequence of events that take place at the 
early stages of exposure to the aggressive medium is poorly 
documented, however. Two immediate questions in this re- 
spect are: (1) When does the presence of rust in the steel 
substrate start to affect the stability of the metal/paint system? 
and (2)  What is the effect of rust on system parameters 
determined from impedance measurements? The purpose of 
this work was to answer these two particular questions in the 
case of a lightly prerusted steel substrate. At  the same time, 
investigations were conducted to determine if a very thin 
non-contaminated rust layer is enough to introduce a differ- 
ential effect on the behavior of the metallpaint system. A 
large number of replicate specimens were used in order to 
ensure statistically significant results. 

EXPERIMENTAL 

Low-carbon steel specimens were prerusted in a chamber at 
room temperature and 100% relative humidity for 30 days in 
order to allow a thin rust layer to be formed. The amount of 
rust was controlled by weight gain. From the series of speci- 

'Centro Nacionol de lnvestlgoclones Metalirrgcos. Av. Gregorio del Amo. 8 
(28MO) Madrld. Spain. 

1 mpedance measurements 
were used to study the effect 

;P : of the presence of a ltghtly 
prerusted substrate on coat- 
ing deterioration during ex- 
posure to a saline solution. 
For this purpose, a chlori- 
nated rubber coating was 

applied over clean and prerusted low carbon steel 
plates. An important number of replicate speci- 
mens were tested to establish the reality of small 
differences in the impedance behavior of the paint 
coating. 

Although individual data were poorly reproduc- 
ible across the different replicate specimens, statis- 
tically significant differences between the average 
values of paint capacitance and paint resistance for 
clean and rusted substrates were shown. 

mens prepared, those exhibiting a rust layer of 2.1 k 0.4 mg 
per cm2 were selected. 

A chlorinated rubber-based paint was then air-sprayed on 
the specimens. The specimens with an average dry film thick- 
ness within the range 20 f 5 p were tested. For this investi- 
gation, a chlorinated rubber resin pigmented with red lead 
according to the Spanish Standard INTA 164705 was specifi- 
cally formulated. After one week's curing in the laboratory 
atmosphere, the painted specimens were subjected to the 
experiments described in the following. 

Tests were conducted by using the classical three-electrode 
technique. Following a well-established procedure,4'5 the 
painted steel surface area (viz., the working electrode) was 
confined by using a short piece of glass tubing placed on the 
specimen. Both the electrodes and the electrolyte (a three 
percent w/w NaCl solution) were accommodated inside the 
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Figure I-Typical impedance plot for the 
painted steel after some time of exposure to 
three percent NaCl solution. 

tube. The specimen surface area exposed to the electrolyte 
was 3.1 cm2. The reference electrode was a saturated calomel 
electrode and the counterelectrode was a sheet of platinized 
titanium. 

Overall, 13 replicate specimens were examined for each 
exposure period to the electrolyte. 

Faradaic impedance measurements were made at the rest 
potential by using a Solartron 1250 frequency response ana- 
lyzer coupled to a 1286 potentiostat interface from the same 
manufacturer. A sinusoidal signal of 10 mV (rms) was applied 
over the frequency range from 55 kHz to 1 mHz. 

Figure 1 shows a typical Nyquist diagram obtained for the 
painted steel specimens.' The graph includes a high-frequency 
(HF) semicircle, a mid-frequency (MF) semicircle, and a low- 
frequency (LF) tail. HF semicircle labeled 3 in Figure 1 was 

I DAYS 
I I 

Figure 2-Scatter of C,  data obtained from 
the series of replicate specimens after the 
indicated periods of exposure to three per- 

used to determine C, and R,. In fact R, was obtained from the 
semicircle diameter and C, from the expression": 

where f,,,, is the frequency at which the impedance reactive 
component was maximal. In practice, the se~nicircles were 
Inore or less depressed, so we chose to approximate the semi- 
circle diameter to the arc chord. 

MF semicircle, labeled $ in  Figure 1, was used to obtain C, 
and R2 by a similar procedure. The results were less reliable 
than those derived from HF semicircle because the MF semi- 
circle was not as well defined. 

Finally, the initial slope (in degrees) of the rising portion of 
LF tail, labeled r in Fipre 1, was also measured. 

RESULTS AND DISCUSSION 

First consider the effect of a rusted substrate on  parameters C, 
a d  R,  and their temporal changes on exposure of the painted 
steel to the saline solution. These two parameters are widely 
accepted as measures of the coating capacitance and resis- 
tance, r e ~ p e c t i v e l ~ . ~  As can be seen in Figures 2 and 3, the C ,  
and R, values obtained from the replicate series (represented 
by dots) were poorly reproducible. Although this fact agrees 
with the already mentioned wide variability of EIS data, the 
broad range of values obtained could also point to a non- 
reproducible specimen preparation. Regarding this point, pre- 
cautions were taken to secure similar initial conditions in all 
the specimens, especially regarding the rust layer and paint 
coating thickness. Exaggerated as the range of variation val- 
ues might seem, it should be stressed that quite a similar 
behavior had already been reported by these and other au- 
thors in papers where statistical approaches were also used to 
study a variety of coated tnetal ~~s te rns . ' .~ .~ '  This strongly 
suggests that coating inhomogeneity is hard to avoid in prac- 
tice, and that a high scatter of EIS data is a rather common 

. RUSTED SUBSTRATE 
+ CLUUt NBSTRATE 

1 DAYS I 
Figure 3-Scatter of R, data obtained from 
the series of replicate specimens after the in- 
dicated periods of exposure to three percent 
NaCl solution (d = days). 

34 Journal of Coatings Technology 



Effect of a Thin Rust Layer at the Steel-Paint Interface 

I I I l l  

2 3 7 10 15 
TIME (DAYS) 

Figure 4-Box and whisker plot of C, groups of 
data, 

fact in painted specimens prepared and tested using the con- 
ventional laborarory procedures. 

Figures 2 and 3 also show the results (represented by crosses) 
obtained in a previous work' where paint was applied over a 
clean substrate. The strong overlap of the ranges of values for 
the C ,  and R1 parameters under the two sets of surface condi- 
tions precludes a direct comparison and leads to a statistical 
approach. 

One method of treating the problem statistically is to 
determine whether it is highly probable that real differences 
exist between the means of the two sets of replicate observa- 
tions for the rusted and clean substrates. To this end, the two 
sets of experimental data were compared by using the method 
described by Freeman."~12 To  apply normal statistics, the 

- RUSTED SUBSTRATE 
--- C L E A N  SUBSTRATE 

1 2 3 7 10 15 
TIME (DAYS) 

Figure 5--Box and whisker plot for R, groups of 
data. 

values have been expressed in terms of the logarithm of the 
parameters, since in this way an approximately normal distri- 
bution of values is obtained.13 As can be seen in Tabk 1, it 
seems quite certain that the two substrate conditions differ in 
quality as far as log C, and log R, means are concerned. The 
two conditions resulted in significant differences in the ob- 
served behavior of log C, from the second day of specimen 
exposure to the saline solution, and so were log RI means from 
the first day of exposure. The rust film on the substrate there- 
fore affects the electrochemical behavior of the system after 1- 
2 days' exposure to the saline medium. 

Figures 4 and 5 show the variation of Ct and Rt, respec- 
tively, with the exposure time. Box and whisker plots14 repre- 
sent grouped data. The box encloses the interquartile range, 
with the lower line identifying the 25th percentile and the 
upper the 75th; also a line sectioning the box displays the 

Table 1--Comparison Between the Means of Two Sets of Observations for Prerusted and Clean Steel Substrates. 
Values of C, and R, Parameters 

Confidence Level at Which the Difference 
Between Means is Significant (percent) 

Exposure Substrate Mean of LOG C, Mean of LOG R, 
Days Condition in F ~ m - ~  in ohms cm2 For LOG C, Values For LOG R, Values 

1 ................................. Rusted -8.708 5.313 85 99 
Clean -8.806 6.097 

2 ................................. Rusted -8.608 4.916 99 99 
Clean -8.764 5.81 1 

3 ................... ... ...... Rusted -8.446 4.360 99 99 
Clean -8.699 5.624 

7 ................................. Rusted -8.209 3.872 99 99 
Clean -8.543 5.115 

10 .............................. Rusted -8.023 3.313 99 99 
Clean -8.372 4.790 

15 ............................... Rusted -7.928 2.971 99 99 
Clean -8.385 4.597 
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ANGLE (DEGREES) 

Figure &Slope (angle) 
part of the LF tail for the series of replicate 
specimens. Frequencies of each value after 
the indicated periods of exposure (d = days). 

median and a cross shows the mean value. The mean has the 
disadvantage of being affected by extreme values. When these 
occur, as in our case, the median is preferred as a more 
accurate measure of a centrality. As can be seen from Figures 4 
and 5, the median (and also the mean) for the C, and R, 
values tended to increase and decrease, respectively, with the 
exposure time. This trend is reflected in a roughly linear 
segment in the log-log plot (solid line) during the first 15 days 
of exposure where impedance measurements were made. 

In addition to the plots for the rusted substrate, Figures 4 
and 5 include the curves for the clean substrate (broken lines) 
obtained elsewhere.' It is interesting to note that the slopes 
(n)  of the plots of C ,  and Rl against time for the coating 
applied to the rusted substrate are roughly double those for the 
coating applied over clean steel. Thus, the effect of time on 
coating decay is seemingly squared by the presence of rust in 
the substrate. 

The influence of the substrate condition on C2 and R2 
parameters which are usually related to the double-layer ca- 
pacitance and the charge transfer resistance of the corrosion 
process, respectively," is also of interest. However, determin- 
ing these two parameters is often impossible because the MF 
semicircle from which they are derived is frequently ill-de- 

fined (overlapped with the end of HF semicircle or the initial 
portion of LF tail or ctoes not even appear in the Nyquist 
diagram). Thus, C2 could only be estimated from 32% of the 
Nyquist diagrams obtained, and R2 from 47%. Therefore, the 
number of replicates used proved inadequate for drawing sta- 
tistically significant conclusions on the effect of a rusted 
substrate on these parameters. Roughly, the Cz values ob- 
tained for the rusted substrate were similar to those previously 
estimated for paint applied over a clean substrate,, whereas R2 
values were smaller by one order of magnitude than those for 
paint over clean steel. 

The angle between the initial rising portion of LF tail in 
the Nyquist diagram and the real axis was also measured. In 
previous work,' paint over a clean steel substrate provided 
angles in the range 30-50' that tended to decrease after 10 
and 15  days exposure. On  the other hand, the coating on the 
rusted substrate rave rise to angles of 10-30' from the first few 
days of exposure (Figure 6). 

The fact that the coating on the rusted substrate gives rise 
to LF tails that are flatter than the typical 45' tails for the 
Warburg impedance suggests a non-uniform current distribu- 
tion effect, which could be modeled by a transmission line.",16 
An ideal transmission line theory predicts a phase angle of the 
impedance vector equal to one-half that for a uniform current 
distribution." In our case, the transmission line effect should 
be associated with adhesive failure of the metal/paint bonds 
and the possible formation of a thin aqueous film at the metal/ 
paint interface. Armstrong and Wright'qound that the aque- 
ous solution penetrating down a fine pore in the coating may 
spread out over a finite distance (wetted area) from the bot- 
tom of the defect in a thin layer between the coating and the 
metal. From astudy of the degradation mechanism of a coated 
system, Geenen et a1.I8 concluded that water may accumulate 
at the metal/coating interface at places where the coating is 
adhered poorly to the metal. In our case, the presence of rust 
may account for the increased water uptake in the coating/ 
rusted substrate interface relative to this phenomenon in a 
clean substrate. Because the flattened tails obtained for the 
rusted substrate appear from the first day of exposure, the 
coating probably allows the aqueous solution to rapidly reach 
the underlying metal. 

It is widely known that the HF semicircle contains paint 
film information hut no substrate informati~n.",~~ However, 
in this paper, the C ,  and R, values derived from this semi- 
circle depend as well on the substrate condition ("rusted" or 
"clean"). It is seemingly plausible that the influence of the 
substrate in this case may be exerted indirectly through its 
effect on coating degradation. As noted earlier, changes in 
those two parameters during exposure of the specimens to the 
saline solution were, from the beginning, substantially faster 
in the coating applied to the rusted substrate than to a clean 
one. One may, therefore, wonder what the reason for the 
accelerated degradation of the coating on the rusted substrate 
is. In a study of the degradation of paint films, Walter2@ 
obtained failure times that were considerably shorter for free 
films than for attached films. Two of the reasons proposed by 
Walter to account for this finding are that a rigid substrate 
provides mechanical strength to the attached film and that 
free films are exposed to the aggressive solution from both 
sides. Perhaps a similar explanation could be applicable to our 
results, since the rusted substrate is not a firm substrate and 
water at the coating/suhstrate interface may contribute to 
coating deterioration from this side as well. 
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CONCLUSIONS 

For a chlorinated rubber-coated rusted steel, the parameters 
derived from the impedance diagrams resulting from rnultiple 
replicates show a very large scatter, so a statistical approach is 
required to analyze the effect of the rusted substrate condition 
on coating degradation. 

The mean values (for 13 replicate specimens) of capaci- 
tance (CI )  and resistance ( R I )  of paint film changed markedly 
from the first day of exposure of the metallpaint system to a 
three percent NaCl solution. A comparison of the results 
obtained for the coating applied over the rusted substrate with 
those for the same coating over clean steel reveals significant 
differences between their respective C,  and RI  mean values. 
The rate of change of C, and RI with time is also much higher 
for the rusted steel substrate than for the clean one. 

The LF tails in Nyquist diagrams obtained for the coating 
applied over a rusted substrate frequently have substantially 
smaller slopes than those for the coating applied over a clean 
substrate. This is consistent with the view that a liquid phase 
is formed at the rusted substratelpaint interface, in which case 
the system response to the electrical signal applied in tests can 
be roughly modeled by a transmission line. The presence of 
such an interfacial liquid phase may boost the temporal changes 
in parameters C,  and RI. 
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Emulsification of Alkyds 
for Industrial Coatings 
Gunilla 0stberg and  Bjorn Bergenstahl-lnstitute for Surface Chemistry" 

INTRODUCTION 

D uring recent years, the interest in using waterborne 
alkyd paints has in~reased. ' ,~ Emulsified alkyds have 
heen used primarily in the decorative and protective 

field. In most cases they are used as co-binders, especially in 
stains and primers for exterior use. Although alkyd emulsions 
cannot match the performance of a solvent-borne alkyd so 
far, they are an attractive alternative since they contain no 
volatile organic compounds. For health and environmental 
reasons, alkyd emulsions for industrial coatings have gained 
increasing attention. Alkyds for industrial coatings are often 
dissolved in toxic aromatic organic solvents such as xylene. 
The volume of organic solvents used in industrial paints is 
also considerably larger than the volume used in consumer 
paints. 

In alkyd emulsions, in comparison to latex dispersions, the 
resin is post emulsified as fine droplets in water. A crucial 
factor for acquiring good colloidal stability is that small drop- 
lets are obtained in the emulsification process.' The choice of 
surfactants here is critical. The surfactant should simplify the 
formation of the droplets during emulsification and afterwards 
stabilize them against flocculation and coales~ence.~,~ The 
right surfactant should fulfill these requirements at low con- 
centrations since high amounts of surfactants often give soft 
and water-sensitive paint films. In a previous study, the influ- 
ence of surfactants on emulsification and shear stability of 
alkyd emulsions for consumer paints has been inve~tigated.~.~ 

Alkyds for industrial coatings have a much higher viscosity 
than alkyds used in consumer paints, which demand a special 
emulsification technique to create finely dispersed emulsions. 
In the present work, the possibilities of emulsifying high 
viscosity alkyds by the inversion technique have been investi- 
gated. The influence of type and concentration of surfactant 
on the inversion properties and droplet size has heen studied. 
An  increased knowledge of the inversion techn~que, although 
it is applied on alkyds in this study, is also of interest for 
emulsification of other resins with high viscosity, for example, 
polyesters, wax, epoxy, and tackifiers. 

EMULSIFICATION TECHNIQUES 

In principle, emulsification can be made by two different 
techniques, direct emulsification or emulsification through 
inversion. 

'BOX 5507.114 86 Stockholm. Sweden. 

T o  date, alkyd emulsions haw mostly been used 
in consumer paints. These are relatively easy to 
emulsify due to their low viscosity. Lately, alkyd 
emulsions for industrial paints have gained increas- 
ing attention. Alkyds for industrial paints have a 
much higher viscosity than alkyds for consumer 
paints which require other emulsification techniques. 
In this work an alkyd with 40% oil length has been 
emulsified by the inversion technique. Inversion 
emulsification accomplished by adding water to an 
alkydlsurfactant mixture at constant temperature 
affmds emulsions with droplet sizes below lp at a 
concentration of three percent on the alkyd phase. 
Small droplets are necessary for colloidal stability of 
the emulsion. The solubility of surfactant in the 
alkyd and the water phase determines at which 
water concentration the emulsion inverts. High 
molecular weight ethoxylated anionic surfactants 
are effective as emulsifiers. Using these surfac- 
tants, the emulsification becomes less dependent on 
emulsification temperature than when nonionic sur- 
factants are used. 

In direct emulsification the resin is dispersed directly into 
water by using high shear agitation or high pressure homogen- 
ization. The resulting droplet size depends to a large extent on 
the intensity of the agitation and on the self-emulsifying 
contribution from the surfactant. However, with increasing 
mixing, a more effective process is obtained, which is less 
dependent of the type of surfactant. To emulsify resins that 
are solid at room temperature by the direct method, the 
temperature must he increased to lower the viscosity. An 
alternative is to dilute the resin in a solvent. The solvent can 
be removed after emulsification to obtain a solvent-free emul- 
s i ~ n . ~  
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Table I-Surfactants Used for Emulsification 

Surfactant 
Commercial 

Symbol HLB Name Supplier 

Anionic 
Fatty alcohol ether suiphate, sodium salt ....... Cl,E05-S-Na - FES 32 Henkel KGaA Plastics & Coatings Technology 
Fatty alcohol ether sulphate, sodium salt ....... Cl,EO1O-S-Na - FES 993 Henkel KGaA Plastics & Coatings Technology 
Fatty alcohol ether sulphate, sodium salt ....... Cl,E030-S-Na - FES 77 Henkel KGaA Plastics & Coatings Technology 
Fatty alcohol either sulphate, sodium salt ...... Cl,E050-S-Na - FES 61 Henkel KGaA Plastics & Coatings Technology 

Nonionic 
Fatty alcohol ethoxylate ................................... Cl,/Cl,E080 18.5 Berol 08 Akzo Nobel Surface Chemistry AB 

In inversion emulsification, the water phase is first emulsi- 
fied into the resin forming a water-in-oil (W/O) emulsion. 
By changing the temperature or the water concentration, 
the W/O emulsion can invert into an oil-in-water ( O W )  
emulsion. The surfactant, and also to some degree the con- 
centration of resin in water, determines which emulsion type 
is formed1"-bt a certain temperature. A hydrophobic surfac- 
tant, with a low hydrophilic lipophilic balance (HLB), is most 
soluble in the resin phase and gives a W/O emulsion accord- 
ing to Bancroft's rule.14 A hydrophilic surfactant (with a high 
HLB) is most soluble in the water phase and favors the 
formation of an O/W emulsion. 

In principle there are two different techniques to induce 
inversion: 

(1) In the phase inversion temperature (PIT) method (or 
thermal inversion), the oil, water, and a nonionic surfactant 
are mixed at a high temperature. The high temperature in- 
creases the hydrophobicity of a nonionic surfactant which 
results in a W/O emulsion. By decreasing the temperature, the 
surfactant becomes more hydrophilic and diffuses from the oil 
across the phase boundary over to the water phase. The 
diffusion causes an inversion to an O/W emulsion. The tem- 
perature at which the emulsion inverts is called the phase 
inversion temperature. This concept is well described by 

Shinoda and c~-workers~"~~J~ ."  and some otherslxJ"or oils 
of low viscosity. PIT is specific for every system and depends 
on type and concentration of surfactant, type of oil and addi- 
tives, for example, salt. By proceeding through a microemulsion 
region (with low interfacial tension) at inversions, very finely 
dispersed emulsions can be 

(2)  In the other technique, the emulsifier is first mixed 
with the resin. Water is then added to the mixture at constant 
temperature to obtain a W/O emulsion. At a certain ratio of 
water to resin, the emulsion inverts. This concentration is 
called the emulsion inversion point, EIP.2'-2h This technique 
is often used in industrial applications. 

The inversion technique is especially advantageous for oils 
of high viscosity since emulsification can be made in a simple 
laminar shear field. The emulsification is strongly enhanced 
by a high viscosity of the continuous phase, which is the resin 
before inversion. The droplet size, d, in a laminar shear de- 
pends on the viscosity ratio of the phases as:' 

Vdlspened phase 
a; %:iinuous phase if < 4 

qcontinuous phase 
(1) 

In inversion emulsification, however, the choice of surfac- 
tant is more critical than in direct emulsification. 

I I I 

Water inlet +- Cooling 
probe U loop 

0 ~ o n d u c t i v i t y ~  probe 1 111 

I Thermocouple I 
Figure I-A schematic picture of the iabora- 
tory reactor for the inversion experiments. The 
reactor can operate above atmospheric pres- 
sure, over 100°C. The reactor is equipped with 
a thermocouple, an anchor stirrer, a water 
inlet probe, and a conductivity probe. The 
reactor is heated by an external heater. The 
water is pumped into the reactor by a high 
pressure pump. 

MATERIALS 

The alkyd used is a chain-stopped alkyd, based on linoleic 
rich fatty acids. The oil length is 40%, the acid value is 10 mg 
KOH/g alkyd, and the hydroxyl number is 85 mg KOH/g 
alkyd. The viscosity is 18,300 mPas at 100°C. The surfactants 
used are listed in Table 1. 

The fatty alcohol ether sulphates are supplied as solutions 
in water. The solutions were freeze dried and the surfactants 
were used as solids. The nonionic surfactant is solid. 

The alkyd was neutralized with dimethylethanolamine or 
potassium hydroxide (in water solution) before emulsifica- 
tion. 

METHODS 

Inversion Experiments 

Inversion experiments were performed in a laboratory reactor 
(Parr Instrument Company, USA). A schematic of the reac- 
tor is shown in Figure 1. The reactor allows experiments above 
atmospheric pressure. The reactor volume is 300 ml and it is 
equipped with an anchor stirrer, a thermocouple, and inlet 
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1 Figure 2a-d-Emulsion inversion point for the anionic surfactants, C,,EOn-S-Na with different length of the 
ethylene chain (n=5. TO, 30. and 50 €0). Emulsification is made by adding water to the alkyd/surfactant 
mixture at constant temperature. The alkyd has an oil length of 40% and it neutralized with DMEA. The 
concentration of surfactants are 10% on the alkyd weight. D(4.3) is the volume-weighted mean drop 
diameter and D(0.5) is the volume-weighted median. 
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probe for adding the water, a cooling coil for a proper control 
of temperature, and a conductivity probe for detecting inver- 
sion. The water phase contains 1 mM sodium chloride to 
obtain conductivity. A distinct increase in conductivity is 
observed when the emulsion inverts from a W/O to an O/W 
emulsion. The reactor is heated by an external electrical 
heater connected to a control unit. Water is pumped into the 
reactor by a high pressure pump which allows pumping above 
100°C. The water is preheated to the emulsification tempera- 
ture by dipping the water tube into an oil bath before it enters 
the reactor. 

7 C 
- 30EO D(4.3)=2.17 
- 

- 

- 0(0.5)=0.33 

- 

" " " " '  

Emulsification is made by the EIP technique. The alkyd 
and emulsifier is mixed and neutralized in the reactor. When 
the emulsification temperature is reached, the preheated wa- 
ter is pumped into the reactor at constant temperature. 

0 20 40 60 80 100 

Alkyd conc. I [weight-%] 

After inversion the emulsions are diluted to 50% during 
cooling to room temperature. 

Droplet Size 

Droplet sizes were measured with a laser diffraction instru- 
ment, Mastersizer (Malvern Instruments, England). The in- 
strument uses an approximation of the Mie scattering theory, 
which utilizes the refractive index of the dispersed phase and 

its absorption. The relative refractive index nalkyd/naatrr = 1.15 
for the alkyd used. The absorption value was estimated to be 
0.1. The results are recorded as a volume distribution. The 
initial droplet size is expressed as D(4.3) which is the volume- 
weighted mean diameter or as D(0.5) which is the volume- 
weighted median. Surfactant layer thicknesses (see the fol- 
lowing) are estimated from the D(3.2) value which is the area 
weighted mean drop diameter. The emulsions were also ex- 
amined by microscopy. 

Calculations of an Apparent Surfactant 
Layer Thickness 

If it is assumed that all surfactant is located at the surface of 
the alkyd droplets (which is an overestimation), an apparent 
surfactant layer thickness, A, can be calculated6 from the 
known volume fraction of surfactant with respect to the oil 
phase, gSud and from the area weighted drop radius, r. For 
small values of the layer thickness becomes: 

If the calculated thickness is compared to the length of the 
extended surfactant molecule, one can estimate the surface 
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coverage. In the calculation the densities were estimated to 
1.0 for both the alkyd and the surfactants. 

140 

120 

P 
loo 

9 .  
5 80. 

E 5 60- 

40 

Cloud Point 

. . 
D(4.3)=6.27 
D(0.5)=2.98 w/o - ' D(4.3)=2.09 

' 

- 

OIW 
0(4.3)=1.46 - 
D(O.5)=0.48 . 

- 

Cloud point was measured by dissolving one percent sur- 
factant in sodium chloride. The solutions were introduced in 
glass ampoules that were sealed. The ampoules were placed in 
an oil bath at different temperatures and cloud points deter- 
mined visually. 

RESULTS AND DISCUSSION 

'% 2; ' 4 0 . 6 ;  Bb 100 
Alkyd conc. / [weight-%] 

Influence of Surfactant on the 
Emulsion Inversion Point 

Figure 3-Emulsion inversion points for the non- 
ionic surfactant, C,dC,,EOBO. Emulsification is 
made by adding water to the alkyd/surfac- 
tant mixture at constant temperature. The ar- 
row indicates that no inversion is obtained 
down to the measured concentration. The 
alkyd has an oil length of 40% and is neutral- 
ized with sodium hydroxide. The concentra- 
tion ofsurfactantsare 10% on the alkyd weight. 
D(4.3) is the volume-weighted mean drop di- 
ameter and D(O.5) is the volume-weighted me- 
dian. 

The results from the inversion emulsification using the an- 
ionic surfactants are presented in Figures 2a-d. The results are 
presented ih phase inversion diagrams. Using the EIP tech- 
nique, we are going from the right side in the diagram at 100% 
alkyd, at constant temperature, to the left when water is 
added. The lines (only one point in Figure 2a) indicate when 
inversion is obtained. Above the inversion line, the emul- 

- I Alkyd conc. 1 [%] 

Figure 4-The change of emulsion inversion 
point for emulsions of alkyd with 40% oil length 
and C,&O 10-S-Na when salt (2.25 M NaCO is 
added to the water phase. The emulsifier be- 
comes more hydrophobic when the salt is 
added which favors the w/o emulsion and 
inversion at higher water concentrations. 

sions are W/O and below Om. Droplet sizes of the emulsions 
after inversion are included in the diagrams. 

With the anionic surfactant with 5 EO at 95'C (Figure 2a), 
inversion was obtained but the emulsion was crude and floc- 
culated. The anionic surfactant with 10 EO (Figure Zb), gave 
better emulsions. Especially at lower temperatures relatively 
small droplets were obtained. At temperatures above 1 10°C, 
the emulsions were crude and flocculated immediately after 
inversion. It can be seen that emulsion inversion point (EIP) 
changes with temperature using this surfactant. The higher 
the emulsification temperature, the more water was required 
before the emulsion inverts. For the more hydrophilic surfac- 
tant with longer EO chains, 30 and 50 EO, the EIP is indepen- 
dent of the temperature. Also, for these emulsions the droplet 
size of the emulsions is independent of the emulsification 
temperature. 

The emulsification results when a pure nonionic surfactant 
is used (see Figure 3). Also with this surfactant, the emulsion 
inversion point depends on the emulsification temperature 
and the droplets are smaller at lower temperatures. 

It has been found that the phase inversion lines are differ- 
ent for different oils using the same type of surfactants. For a 
non-polar paraffin oil, the phase inversion temperature is 
completely independent of the oil-in-water concentration 
(i.e., the inversion line is horizontal) when ethoxylated 
nonylphenol was used. With a more polar oil, xylene, the 

Table 2--Critical Surfactant Concentration and Layer Thicknesses 

CriticalaSurlactant Concentration Droplet Size Critical Surfactan! Calculated Length of the 
Emulsifier (weight-% on alkyd) D0,2P (pmvn) Layer Thicknessc (A) EmulsifieP Molecule (iU Ratioe 

(a) Lowest concentration when the droplet slze D(0.5) are below Ipm. 
(b) Area weighted mean diameter. 
(c) Crlticai surfactant layer thickness is taken from Figure 7. 
(d) Calculated horn the bond lengths for an extended molecule. C-C 1.54 i\. C-0 144 A. &H 0.97 A. Ail bond angles. 
(e) Critlcai surfactant layer thickness divided by calculated molecular length. 
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I Conc. NaCl I[ MI I 
Figure 5-The change of cloud point of 
C,,EO IO-S-Na with salt concentration. Below 
2.25 M NaCl there is no cloud point under 
150°C. 

phase inversion temperature varies with temperature.17 The 
solubility of the surfactant changes more gradually in a polar 
oil compared to a non-polar oil. This indicates that it is the 
temperature dependent solubility of the surfactant in the oil 
and water phase respectively that determines the emulsion 
inversion point, i.e., the slope of the inversion line. 

The different temperature dependency seen in our experi- 
ments can also be explained by the solubility of the emulsifier 
in the alkyd and the water phase. The solubility properties of 
nonionic surfactant display a different temperature depen- 
dence compared to anionic surfactants. Ethoxylated nonionic 
surfactants become more hydrophobic with increasing tem- 
perature due to the water structure around the ethylene oxide 
chain. Anionic surfactants do not display such a temperature 
dependency. The anionic surfactants used in this study, how- 
ever, contain ethylene oxide chains of different length which 
gives them a somewhat similar character to a nonionic surfac- 
tant. 

When the emulsification temperature is increased with the 
anionic surfactant, the 10 EO (in Figure 2b), and with the 
nonionic surfactant (in Figure 3), they become more hydro- 
phobic. This makes them good stabilizers for the W/O emul- 
sions so more water has to be added before inversion occurs. 
The amount of water needed to obtain inversion is likely 
determined by the amount of surfactant necessary to stabilize 
the water droplets. Because of the hydrophobic character of 
these emulsifiers at higher temperatures, they are poor stabi- 
lizers for the O/W emulsions, and crude emulsions are ob- 
tained after inversion. At lower temperatures the emulsifiers 
are more hydrophilic and dissolve in the water phase, which 
favors an O/W emulsion. This results in an earlier inversion 
and smaller droplets. An experiment supporting this theory is 
that the emulsion inversion point is changed from 85-89% 
alkyd in water to about 40% when the salt concentration was 
increased in the water phase (see Figure 4). Addition of salt 
decreases the cloud point and the water solubility of the 
ethoxylated surfactant, according to Figure 5. 

The emulsifiers with 30 and 50 EO, however, seem to 
retain their hydrophilicity within this temperature interval 
resulting in an early inversion and finely dispersed emulsions 
at all temperatures. 

Similar changes of inversion lines for an oil of low viscosity 
has also been reported when an ethoxylated nonionic surfac- 
tant was gradually replaced by a pure anionic ~urfactant."~ 
The viscosity has also been reported to influence the inver- 
sion line2# which indicates that diffusion of the surfactant is 
an important factor. 

Influence of Surfactant Concentration on the 
Droplet Size 

In the previous section, we could see that hydrophilic 
anionic surfactants with long EO chains gave emulsions with 
the smallest droplets. The influence of concentrations of sur- 
factants on the droplet sizes is shown in Figure 6. The results 
for both the anionic surfactants with 10 and 30 EO and for the 
nonionic surfactant are included. Emulsification was made at 
90°C. The sample at one percent concentration of nonionic 
surfactant did not invert after addition of 50% water but 
inverted during cooling. The emulsion flocculated directly 
after inversion. At 0.5% concentration of the anionic surfac- 
tant with 30 EO, the emulsion also flocculated directly after 
inversion. 

From the results with the weight concentration in Figure 6, 
it seems as if the nonionic surfactant should be less effective 
than the anionic ones. The nonionic surfactant, however, has 
a much higher molecular weight than the anionic ones so if 
molar concentrations are considered instead, the nonionic 
surfactant is as effective as the anionics. 

For a further understanding of the difference between the 
effectiveness of the surfactants, a more detailed discussion of 
the surfactant layer around the droplets is needed. 

If it is assumed that all of the surfactant is located at the 
surface of the droplets (which is an overestimation since it is 
also soluble in the alkyd and in the water phase), an apparent 
thickness of the surfactant layer can be estimated using equa- 
tion (2). If this thickness is compared to the length of the 
surfactant molecule, an estimation of the packing density of 
the surfactant on the droplet surface is obtained. The calcula, 

- /  - 

2E030-S-Na Surfactant conc. I 1% on alkyd] 

- -- 

Figure &The droplet sizes after inversion emul- 
sification at different surfactant concentra- 
tions. D(0.5) is the volume-weighted median 
of the drop diameter. The data from both the 
anionic surfactants and for the nonionic sur- 
factants are included in the figure. The emul- 
sions are neutralized with sodium hydroxide. 
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nesses on the emulsion droplet surfaces at 
different surfactant concentrations. 

-- 

tions of the surfactant layer thicknesses are shown in Figure 7. 
From Figure 6 it can be seen that the critical concentrations 
for both the anionic surfactants are about three percent. 
Below this concentration the droplet size starts to increase 
over 1 p .  Since the surfactant layer thicknesses remain con- 
stant below three percent (see Figure 7), it can be concluded 
that it is the supply of surfactants that determine the droplet 
sizes obtained during emulsification. For the nonionic surfac- 
tant, the layer thickness increases below the critical concen- 
tration, 7.5%, indicating that these surfactants act differently 
than the anionics. Below the critical concentration effects, 
others than the supply of surfactants seem to determine the 
droplet size. 

If the surfactant layer thicknesses are compared to the 
length of the molecules (see Tabk 2), it can be seen that both 
the nonionic surfactant and the more hydrophilic anionic 
surfactant with 30 EOs give stable emulsions at very thin 
surfactant layers around the droplets. The ratio between the 
critical layer thicknesses and the calculated molecular length 
are 0.16 and 0.18, indicating a very low packing density of 
surfactants at the droplet surfaces. The low packing density 
proposes a non-extended configuration of the surfactant mol- 
ecule on the droplet surfaces. For the anionic surfactant with 
10 EOs the ratio is higher, 0.78, showing a higher packing 
density. 

If these results are compared to emulsification of alkyds by 
high pressure homogenization,6 it seems as if inversion emul- 
sification is a more effective emulsification method, at least 
when the high molecular weight surfactants are used. In high 
pressure homogenization, the ratio between the critical layer 
thickness and the calculated molecular length were 0.37-0.63 
for some nonionic surfactants showing a somewhat higher 
packing density. With a pure anionic surfactant, however, 
extremely low packing density were obtained in high pressure 
homogenization. 

CONCLUSION 

Alkyds of high viscosity can be emulsified by the inversion 
technique using simple hydrophilic nonionic and anionic 
surfactants. Fine dispersed, stable emulsions are obtained by 
using the EIP technique, i.e., by adding water to the alkyd/ 
emulsifier mixture at constant temperature. There is no need 

to make the inversion by going through a microemulsion 
region as proposed in the PIT technique to obtain small 
droplets. 

'The emulsion inversion point and the droplet size seem to 
depend on the solubility of the surfactant in alkyd and the 
water phases. 

By using hydrophilic anionic surfactants with long ethyl- 
ene oxide chains, the droplet sizes become less dependent on 
the emulsification temperature than when nonionic and more 
hydrophobic anionic surfactants are used. 
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Correlation of Accelerated Exposure 
Testing and Exterior Exposure Sites Part II: 
One-Year Results 
Cleveland Societv for Coatinas Technoloav Technical Committee-- 
Ben J. Carlono," Jeff Andrews, Freidun Anwari, Mark DiLorenzo, Roy Glover, 
Steven Grossman, Chris Harding, Joseph McCarthy, Brian Mysza, Russell Raymond, 
Brian Skerry, Phillip M. Slifko, Walter Stipkovich, John C. Weaver, and Guy Wilson 

INTRODUCTION AND REVIEW 

est methods which can accurately predict the durabil- 
ity of coatings have been sought since the beginning of 
the modern coatings era. For the industrial mainte- 

nance market, where the corrosion resistance for these pro- 
tective coatings is extremely important, this need is even 
more urgent. 

Fifteen years ago, the annual cost due to corrosion of 
metals was estimated at a staggering $70 billion.' Today, the 
amount is undoubtedly much higher. The special require- 
ments of these systems make rapid testing of these coatings 
critical, but also much more difficult. The first attempt to use 
artificial weathering was cited in a paper by Nelson written in 
1922.l A useful history of the development of artificial weath- 
ering is also available by Garlock and Sward.' 

When researchers in corrosion science have performed 
accelerated testing, the most cited method has been the salt 
fog spray ~ a b i n e t . ~  Even so, major complaints have been 
voiced due to the artificial results generated by this method, 
especially when compared to natural w eat he ring.^ In particu- 
lar, the unnatural chemistries of the corrosion products present 
have been cited by several  researcher^,"^ as well as the exclu- 
sion of other commonly found chemical species; for example, 
the presence of sulphates in industrial atmospheres was known 
to Nelson, who tried to incorporate them into his early weath- 
ering chambers. 

In the chemistry of steel corrosion, the presence of sulphate 
in the form of soluble iron salts has been known for 
Today, the occurrence of acid rain is blamed on the sulphur 
and nitrogen by-products of an industrialized society. Tests for 
durability in this type of environment would be appropriate 
and, in fact, are available in the form of moist sulphur dioxide 
cabinets (i.e., the Kesternich cabinet). However, this cabinet 
is also subject to criticism about realistic weathering, as other 
gases and electrolytes are usually not present. 

In the past 15 years, additional literature and round-table 
discussions have focused on the problems associated with the 

'Person to whomcarrcsp~~ndenceshould husunr: Mamrul Internarianal, 33517 Lls., 

Lanc. Solon. OH 441 39. 

Results in the Cleveland Society7s long-term project 
to correlate accelerated test methods to several exte- 
rior exposure sites are presented. A bn'ef review of 
the methodology and the six-month results are in- 
cluded, as well as the one-year data. 

At six months (see Part I ) ,  correlations were 
presented only with the cyclic Prohesion@/QUV 
accelerated test and four of nine exterior sites when 
rust creep at scribe was the measuring criteria. A t  
one year, the cyclic ProhesionlQW test continues 
to show statistical correlation for rust creep data, 
but sites which previously showed no correlation 
now correlate, and some of the sites which previ- 
ously correlated, now do not. This result suggests 
that stronger W irradiance m y  be necessary dur- 
ing accelerated testing. 

Other test criteria, including blistering, surface 
rusting, and gloss, have also been monitored through- 
out this study. Additional exposure time is needed 
to broaden the range of results to yield meaningful 
correlations. A t  least two additional years of expo- 
sure are planned. 

currently prescribed tests. Timmins pointed out that salt fog 
testing was qualibing coatings in the lab; yet, these same 
coatings were failing in the field.1° 

In 1981, Leidheiser, speaking at a symposium sponsored by 
the National Association of Corrosion Engineers, concluded 
his talk by listing several unsolved problems related to coat- 
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representation of sites. 

In 1990, the Cleveland Technical 
Committee first proposed a project 
which would look at some of the 
factors which affect correlations in 
accelerated exposures. The protocol 
of this study would be similar to that 
proposed by ASTM subcommittee 
D01.27.31 on accelerated testing in 
corrosive environments, which was 
about to undertake a series of round- 
robin test programs to characterize 
several exterior corrosive sites as well 
as investigate newer test instruments 
and procedures. The ASTM study 

ings and the corrosion protection of steel." The number one would be using specification coatings available through the 
problem, as he saw it, was the " . . . development of an Steel Structures Painting Council (SSPC). Although the ra- 
accelerated atmospheric corrosion test, the results of which tionale for their use included the long history and information 
correlate well with service experience." available on these coatings, some types contained many in- 

the trade sales and automotive markets, U V - ~ ~ ~ ~ ~ ~ ~ ~ -  gredients that states were now questioning, or legislatively 

tion testing had been used to simulate Florida exposure for 
fading and loss of gloss. This test method is best embodied by In order to broaden the usefulness of our study, the Cleve- 

American Society for Testing and Materials (ASTM) Meth- land Technical Committee decided to investigate newer com- 
ads G 26-91 and G 53.91'2: specifically, Xenon Arc and pliant coatings. Choosing coatings which met new regulatory 
QuV@, respectively. Several studies have correlated these requirements, like low toxicity inhibitive pigments, lower 
instruments to exterior e ~ ~ o s u r e s , " ~ ' ~  with good results, espe- volatile organic content (VOC), and new, higher perfor- 
cially when corrosion was not a factor. mance hinders, would make these data more timely. Investi- 

Skerry and co-workers used a method developed hy gating the newer technologies, of interest to our members, 

T ~ ~ ~ ~ ~ ~ ,  called the prohesiona test, to correlate accelerated would generate a broader base of data for future studies and 

results with exterior exposures.16 In that work, the additional 
use of a UV weatherine cvcle with the Prohesion test was first The Technical Committee initiated apronram which would 

,> , 
proposed. The early successes of this particular method investigate eight compliant coatings, (either high-solids, water- 
spawned a renewed interest and belief that true correlations borne, or both) and one specification alkyd. Five test methods 
to exterior exposures are possible.17-24 would be used and the coatings would he placed on exposure 

Table 1-Systems and Manufacturers Recommended Application and Coverage 

System # Description 
Applicatimn Recoat WPh Vol% Wet Dry 

Method Time(Hr) Solids Solids Film Film 

1 ... DTM self priming acrylic latex 
Topcoated with a DTM acryiic latex 

Airless spray 2.0 37.5 4.0 1.5 
Airless spray 2.0 - 37.5 4.0 1.5 

2 ... Acrylic latex primer Airless spray 2.0 - 37.5 4.0 1.5 
Topcoated with an acrylic latex semi-gloss Airless spray 2.0 - 37.5 4.0 1.5 

3 ... 2-Component high-solids urethane basecoat Conventional spray 4.0 66.7 52.3 1.9 1.0 
2-Component high-solids urethane topcoat Conventional spray 5.0 66.9 66.9 1.5 1.0 

4 ... High-solids solvent epoxy aluminum mastic Airless spray 18.0 80.0 72.0 6.5 4.5 
Elastomeric styrene-acrylic latex topcoat Airless spray 18.0 59.0 53.0 16.0 8.5 

5 ... Waterborne acrylic-crosslinked epoxy basecoat Airless spray 2.0 - 37 .5 '  8.0 3.0 
Waterborne acrylic-crosslinked epoxy topcoat Airless spray 2.0 - 37.5 8.0 3.0 

6 ... Water-reducible alkyd-self priming Conventional spray 0.5 48.6 34.5 2.9 1.0 
Water-reducible alkyd-self priming Conventional spray 0.5 48.6 34.5 2.9 1.0 

7 ... Styrene acryt maintenance cocrting-self primed Conventionalspray - 54.6 39.6 6.3 2.5 
Styrene acrylic maintenance coating-self primed Conventional spray - 54.6 39.6 6.3 2.5 

8 ... Water-reducible epoxy ester primer Conventional spray 18.0 44.0 30.7 3.7 1.1 
Semi-gloss acrylic latex topcoat Airiess spray 2.0 - 37.5 4.0 1.5 

9 ... Specification alkyd primer-lTE-266 Conventional spray 24.0 59.7 37.5 4.7 1.8 
Specification alkyd-lTE-266 Conventional spray 24.0 55.8 38.0 4.6 1.8 
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for at least three years. It is important to stress that the test 
protocol was designed to use coatings which were expected to 
give results with a wide difference in performance; which 
coating system was better than another was not the purpose of 
this investigation. In fact, some coatings were not necessarily 
meant for corrosive environments, but designed for mild, 
non-corrosive industrial, and even trade sales and consumer 
use. 

Part of the project included the first six months results of 
exterior exposure, as well as descriptions of our tests and 
procedures. That study was presented to the FSCT at the 
Annual Meeting in Atlanta in 1993 and appeared in the 
October 1994 issue of the JOURNAI. OF COATINGS TECHNOLOGY 
(JCT)." The present study evaluates the one-year exposure 
results and discusses plans for further study. 

Test Methods and Exposure Sites 

The accelerated methods originally used included: (1) stan- 
dard salt fog (5.0 wt% NaCI); (2) cyclic salt fog (5.0 wt% 
NaCI, run in a wetldry cycling cabinet); (3) wetidry cycling 
cabinet with 0.05 wt'% NaCl and 0.35 wt% (NH4),S04 as the 
electrolyte (recommended Prohesion cabinet cycle); (4) UV 
condensation cabinet cycled with the wet/dry Prohesion type 
cycle [QUVo/cyclic Prohesion with 0.05 wt% NaCl and 0.35 
wt% (NH4)2S04], and (5) cyclic immersion/UV weathering 
using the KTA-EnvirotestB [0.05 wt% NaCl and 0.35 wt% 
(NH4)2S04]. See Part for more details.l6 

Five commercial and four private sites are heing used for 
exterior exposure testing. Figure 1 shows the geographic distri- 
bution of these sites. They are Ocean City Research Corpora- 
tion, Ocean City, NJ; LaQue Center for Corrosion Technol- 
ogy, Inc., Kure Beach, NC; Battelle, Daytona Beach, FL; Sub- 
Tropical Testing Service, Miami, FL; Truesdail Laboratories, 
Inc., Tustin, CA; Coatings Research Group, Inc., Cleveland, 
OH; Tnemec, Inc., North Kansas City, MO; the Golden Gate 
Bridge Authority, San Francisco, CA; and the Rodda Paint 
Company, Portland, OR. 

The goal of this study is to determine if the currently 
proposed accelerated methods statistically correlate with ex- 
terior exposures. Although the current results are based on a 
full-year exposure, these results should still be viewed as pre- 
liminary. Even so, some conclusions can be drawn from the 
degree of correlation currently present, especially when com- 
pared tcr the correlations found for the six-month results. 

EXPERIMENTAL 

Test Paints 

Eight systems were chosen based on the criteria that all coat- 
ings would be VOC compliant under California law. In addi- 
tion, a ninth system was selected because it was used in the 
ASTM study. All systems are cotnlnercially available. Table 1 
lists the systems, application methods, and some physical 
properties. 

Panel Preparation, Sites, and Test Methods 

The experimental design for this study is given in detail in 
Part'! and only a brief description is presented here: 

Sufficient panels were prepared which allowed us to expose 
five replicates of each system at nine different exterior expo- 
sure sites as well as five accelerated tests. A sufficient excess 
was prepared such that panels with only very minor applica- 
tion variations in film build and gloss would be sent to each 
site. 

One slight variation was introduced to the panels after the 
six-month evaluation. In the original study, a high melting 
point paraffin wax was used to edge dip the panels, but proved 
unable to withstand the cold weather cycling and had poor 
adhesion to the water-reducible alkyd enamel. A formula 
modification, by the addition of approximately 50% by weight 
of an ethylenelvinyl acetate copolymer (Elvan 205W, Dupont), 
raised the melting point and increased flexibility. After the 
one-year analysis, the exterior panels were again re-dipped 
with this mixture before being returned for continued expo- 
sure. While this edge treatment appears to have performed 
somewhat better than the original wax, some delamination 
was still seen. The use of a high-solids epoxy, or a more 
flexible, yet corrosion resistant, material will be considered for 
future work. 

As before, all panels were rated by ASTM procedures 
which included ASTM D 1654," Evaluation of Painted or 
Coated Specimens Subjected to Corrosive Environments; 
ASTM D 610,19 Evaluating Degree of Rusting on Painted 
Steel Surfaces ; ASTM D 714,j0 Evaluating Degree of Blister- 
ing of Paints; ASTM D 2803,31 Filiform Resistance of Organic 
Coatings on Metal; and ASTM D 523," Standard Practice for 
Specular Gloss. 

The original accelerated exposure study from Part has 
been used throughout the course of exterior exposure testing 
for comparison. Changes in correlation, either improvements 
or reductions, will be monitored and results will be used to 
guide future work. 

Given the scope of the undertaking, and the need to 
schedule instrument time, it was decided to delay the acceler- 
ated tests until all testing could be performed simultaneously. 
In this way systematic errors between the intra-lab results 
would be decreased. Relative to exterior exposure, this in- 
creased the storage time by 90 days. There has been some 
question as to the ability to compare results and derive corre- 
lations between panels exposed after two different storage 
cycles (two months for exterior exposure and five months for 
accelerated testing). However, the fact that correlations were 
seen for one test method and several sites, indicates this may 
not be a critical concern. 

This premise and whether the two months between prepa- 
ration and exposure was realistic, will be investigated in an 
upcoming study. Coatings may fail in different ways, depend- 
ing on their cure time before exposure. We will attempt to 
follow one or two systems under various conditions, to deter- 
mine if changes in this early history affect the correlations. 

The UV Light Source 

In order to correlate all the artificial light exposure series, 
the decision was made to use one type of light source. The 
pros and cons of UVA-340 type bulbs versus UVB-313 bulbs 
have been debated in UVA-340 bulbs were 
used in our study, not only due to their reputation as the most 
similar to natural exposure, but mainly because most of the 
existing work on cycled Prohesion describes experiments us- 
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Table 2-Results of Exterior Exposure Testing by ASTM D 1654: Rust Creep 

Ocean City, NJ: 12 Months Kure Beach, NC: 12 Months Daytono Beach, FL: 12 Months 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mecm S/D Rank 1 2 3 4 5 Mean S/D Rank 

SYS tau rho tau rho tau rho 

1 4 3 4 3 3 3.4 0.55 4 7.5 3 3 3 3 3 3.0 0.00 4 8.0 4 5' 4' 4 3' 4.0 0.71 4 8.0 
2 6 6 6 6 6 6.0 0.00 2 3.5 7 7 8 7 7 7.20.55 11.0 8 8' 8 7 8' 7.8 0.45 2 2.5 
3 1 2 3 1 0 1.4 1.14 5 9.0 1 0 2 1 1 1.0 0.71 5 9.0 1 2 2 2 1 1.60.55 5 9.0 

Stand, dev. of means = 1.9419 
Mean of stand, dev.'s = 0.6789 

Cleveland, OH: I 2  Months N. Kansas City. MO: 12 Months Miami Beach, FL: 12 Months 

1 2 3 4 5 Mean SlD Rank 1 2 3 4 5 Mean SlD Rank 1 2 3 4 5 Mean SID Rank 

SYS tau rho tau rho tau rho 

1 7 7 7 7 7 7.0 0.00 3 6.5 8 9 X 8 9 8.4 0.54 2 6.5 8 8 7 8 7 7.4 0.54 2 7.0 
2 8 8 8 8 8 8.0 0.00 2 3.0 9 9 9 9 9 9.0 0.00 1 3.0 9 9 9 9 9 9.0 0.00 1 3.0 
3 5' 4' 5' 4' 4' 4.4 0.54 4 9.0 5' 6" 6' 5' 5' 5.4 0.54 4 9.0 4 5 5 5 5 4.8 0.44 3 9.0 

Stand. dev. of means = 1.333 
Mean of stand, dev.'s = 0.4833 

Portland, OR: 12 Months San Francisco, CA: 12 Months Tustin, CA:12 Months 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean SID Rank 1 2 3 4 5 Mean S/D Rank 

SYS tau rho tau rho tau rho 

1 7 8 7 7 8 7.4 0.54 2 7.0 6' 6 6" 7' 6 6.2 0.44 3 7.0 9 9 8 9 8 8.6 0.54 1 3.0 
2 9 8 8 9 8 8.4 0.54 1 3.0 7 7 8 8 7 7.4 0.54 2 4.5 9 9 9 9 9 9.0 0.00 1 3.0 
3 5' 5" 5' 4' 5' 4.8 0.44 3 9.0 1' 2' 2' 3' 1" 1.8 0.83 4 9.0 7 7 7 8 7 7.2 0.44 3 7.5 

Stand. dev, of means = 1.0868 
Mean of stand. dev.'s = 0.4744 
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ing these types of bulbs. Some recent l i terat~re,4 '>~~ as well as 
the results which follow, suggest that a stronger light source is 
necessary, especially to correlate to non-corrosive but high 
UV sites. 

Statistical Methods 

In order to attempt correlations between different sites, 
different instruments, and the results between each, five repli- 
cates of each paint system were exposed at each site and in 
each instrument. The Spearman rank correlation technique 
was then used to analyze the data. The Spearman techn~que 
requires that the different systems are ranked in order of 
performance, then this rank is compared with ranking from 
other sites and instruments. Differences in rank are then used 
to generate a sum squared rank difference Z(RD)2. From this, 
correlation coefficients are then calculated and compared to a 
critical value for statistical significance. 

The following equations were used to evaluate our expo- 
sure results and determine ranking. Each was taken from a 
standard college text on statistics4j: 

(1) Mean ( i ) :  

x = variable of interest; n = sample size 

(2) Sample standard deviation (0): 

x = variable of interest; i = mean; n = sample size 

(3) t Test Statistic: 

x - x '  t = -  
s l f i  

x and x' = the means being compared. s = Standard devia- 
tion. Number of samples, N = 5; degrees of freedom, (N-1) = 

4; critical value at the 90% confidence level = 2.132. 

(4) Spearman rank correlation coefficient (p) 

x = rank of first experiment; y = rank of second experiment; 
critical value at the 90% confidence level = 0.600. 

For each test site, the standard deviation of all the means 
was calculated to give an indication of how well each test 
differentiated the coatings. Also calculated was the mean of 
all standard deviations of each test method as a first approxi- 
mation of the reproducibility for that method. These values 
are given in each of the data tables. 

Each system was ranked first by using the "t" statistic to 
determine if any statistical differences were present in the 
means. (That is, was the mean of one system calculated to be 
6.0, statistically the same or different from a value calculated 

as 6.4 in a different system). Statistically different means were 
given the next lowest rank. That rank determination is la- 
beled tau (2) in the tables. From this ranking, a Spearman 
rank, labeled rho (p) in the data tables, was derived. This rank 
was then used to calculate the Spearman correlation coeffi- 
cients. 

In some cases, two different systems with the same mean 
might have different rankings by the t test, which uses the 
standard deviation to test whether one average is statistically 
different from another. Only those which were statistically 
significantly different were given the next rank. In some of 
the systems, especially for gloss determinations, several of the 
panels were rusted beyond the ability to make the measure- 
ment meaningful. Where an entire series was not used, it was 
rated as worst and included. For some series, outlying numbers 
were discarded, especially where those numbers differed by 
greater than three sigmas. The ranking was then based on a 
(1 >, z statistic: 

Spearman rank correlation requires that a rank be assigned for 
each data point in a series of results. The statistics also require 
that all the rank positions be additive and equal the sum of 
the sample being investigated. That is, for a population of 
nine systems, the sum of the ranks must equal 45 
(9+8+7+6+5+4+3+2+1). When ties occur, the sum of the 
ranks must still equal 45, as if no ties were present. That is why 
a rank order might be 1.5,1.5,4,4,4,6,7,8.5,8.5 (sum = 45) 
instead of 1,1,2,2,2,3,4,5,5,  (sum = 25) as suggested by the 
t statistic ranking. Once all the ranks are in this format, it is 
possible to compare the results by calculating correlation 
coeffic~ents. The value of the correlation coefficient would 
then determine whether the correlation is statistically signifi- 
cant. For values which are greater than the critical correlation 
coefficient, the absolute value of the correlation coefficient is 
a good approxi~nation of how good the correlation is. The 
smaller the Z(RD)', the more similar the rank order. This 
would indicate a better correlation. 

Using the Spearman rho ranking, a table of correlation 
coefficients was constructed comparing each site to every 
other and each site to each accelerated test method. From a 
standard set of correlation data available for this purpose,44 
the critical value of the Spearman correlation coefficient 
corresponding to the 90% confidence level was determined by 
use of formula #4. The critical value of the correlation coeffi- 
cient which would give a 90% confidence level in the results 
would be 0.600 or greater. 

Exterior and Accelerated Exposure Testing 

Each panel was evaluated according to the ASTM criteria 
previously discussed. The presence of filiform type corrosion 
was noted by an asterisk on the rust creep results. Differentia- 
tion of blisters occurring at the scribe, and blisters on the face 
of the panel were also made. 

At the 60% failure level, panels had to be exposed for 1278 
hr in the salt fog testing, 1768 hr in the cycled salt fog, 1176 
hr in the Prohesion cabinet, 2000 total hr in the cyclic 
Prohesion (1000 hr QUV and 1000 hr salt spray), and a total 
2000 hr in the KTA-Envirotest. 
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Table 3-Results of Exterior Exposure Testing by ASTM D 610: Degree of Surface Rust 

Ocean C i i ,  NJ: 12 Months Kure Beach, NC: 12 Months Daytona Beach, FL: 12 Months 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

SYS tau rho tau rho tau rho 

1 10 9 1 0 9  99 .4  0.55 1 3 . 5  10 9 10 9 9 9.4 0.55 1 2.0 10 8 10 9 9 9.2 0.84 2 3.5 
2 9 1 0 6  1 0 8  9.61.67 1 3 . 5  5 6 10 9 8 7.6 2.07 2 5.5 9 10 9 8 10 9.2 0.84 2 3.5 
3 9 9 9 9 10 9.2 0.45 1 3.5 9 10 9 8 9 9.0 0.71 1 2.0 10 9 10 8 9 9.2 0.84 2 3.5 

Stand. dev. of means = 1.8297 
Mean of stand. dev.'s = 0.8778 

Cleveland, OH: 12 Months N. Kansas City, MO: 12 Months Miami Beach, FL: 12 Months 

1 2 3 4 5 Mean SlD Rank 1 2 3 4 5 Mean SlD Rank 

SYS tau rho tau rho 

1 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 
2 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 
3 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 

1 2 3 4 5 Mean SID Rank 

tau rho 

Stand. dev. of means = 0.0677 
Mean of stand. dev.'s = 0.0500 

Portland. OR: I2 Months San Francisco, CA: 12 Months Tustin, CAI2 Months 

1 2 3 4 5 Mean S/D Rank 

tau rho 

10 10 10 10 10 10.0 0.00 1 1.5 
7 7 9 9 6 7.61.34 3 7 . 0  
9 9 8 8 9 8.6 0.55 2 4.0 

1 2 3 4 5 Mean S/D Rank 

tau rho 

6 5 6 6 6 5.8 0.45 3 7.5 
7 7 7 7 7 7.0 0.00 2 3.5 
6 6 6 7 6 6.2 0.45 3 7.5 

1 2 3 4 5 Mean S/D Rank 

SYS tau rho 

Stand. dev, of means = 0.0667 
Mean of stand. dev.'s = 0.0500 
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Table 4-Results of Exterior Exposure Testing by ASTM D 714: Degree of Blistering 

Ocean City, NJ: 12 Months Kure Beach, NC: 12 Months Dayiona Beach, FL: 12 Months 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

SYS tau rho tau rho tau h o  

1 10 10 10 8VF8F 9.2 1.10 13.5 10 10 10 10 1010.0 0.00 1 4.5 10 10 10 10 10 10.0 0.00 1 3.5 
2 10 10 10 10 10 10.0 0.00 1 3.5 10 1010101010.00.00 14 .5  8VF8VF8VF8VF8VF8.00.003 8.5 
3 10 10 10 10 10 10.00.00 1 3.5 10 10 10 10 10 10.0 0.00 1 4.5 9F 9F 9F 9F 9F 9.0 0.00 2 7.0 

Stand. dev. of means = 0.8485 
Mean of stand, dev.'s = 0.4433 

Cleveland, OH: 12 Months N. Kansas City, MO: 12 Months Miami Beach, FL: 12 Months 

1 2 3 4 5 Mean SID Rank 1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean SID Rank 
SYS tau rho tau rho tau rho 

1 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 
2 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 
3 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 1 

Stand. dev. of means = 0.0000 
Mean of stand, dev,s = 0.0000 

Portland, OR: 12 Months San Francisco, CA: 12 Months Tustin, CA:12 Months 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

SYS tau rho tau rho tau rho 

1 10 10 10 10 10 10.0 0.00 1 10 10 10 10 10 10.0 0.00 13.0 10 10 10 10 10 10.0 0.00 1 
2 10 10 10 10 10 10.0 0.00 1 8VF 8VF 8VF 10 6M 8.0 1.41 2 7.0 10 10 10 10 10 10.0 0.00 1 
3 10 10 10 10 10 10.0 0.00 1 10 10 10 8VF10 9.6 0.89 13.0 10 10 10 10 10 10.0 0.00 1 

Stand. dev. of means = 0.0000 
Mean of stand. dev.'s = 0.0000 

Vol. 68, No. 858, July 1996 53 



Cleveland Society Technical Committee 

Table 5--Correlation Table: Exterior Site Versus Exterior Site 

Results of 12 Month Testing-ASTM D 1654: Rust Creepage 

(a) El E2 E3 E4 E5 E6 E7 E8 E9 

(0) E l  =Ocean Clty. NJ. E6 = Miami Beach, FL. 
E2 = Kure Beach, NC E7 = Pormnd. OR 
E3 = Daytono Beach. FL. ER = San Francisco. CA 
E4 = Cleveland. OH E9 = Tustin. CA 
E5 = N. Kansas City. MO 

RESULTS AND DISCUSSION 

Spearman rank correlation coefficients have proven useful in 
earlier attempts to correlate natural exposures to accelerated 
~ e a t h e r i n g . ~ ' . ' ~ J ~  The use o f t  tests allowed us to assign a rank 
based on the statistical significance of the mean and standard 
deviations of our data. 

Five replicates for each system at each test site were used in 
order to give good statistical agreement to the data. While 
generally true, some test results had outlying numbers which 
greatly increased the standard deviation. Most texts in statis- 
tics caution that a good rule of thumh with outlying data is to 
include it, unless some other rationale is known for its exclu- 
sion. For our data, there were only one or two cases where the 
result was so obviously different from the other replicates, that 
the data was excluded. In the cases where this happened, the 
statistics were calculated with one less sample and resulted in 
fewer degrees of freedom, but the standard deviation was 
vastly improved. 

Cleveland Society 
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It is important to stress that the test protocol was designed 
to use coatings which are expected to give results with a wide 
difference in performance. The purpose of the testing was not 
to determine which coating system was better than another 
but to have a broad range of performance results such that 
ranking and site-to-site comparisons would he meaningful. 

The most important data was the ranking of one system 
versus another from exposure site to exposure site and from 
accelerated method to accelerated method. This made the 
choice of coatings systems purely arbitrary. 

Compared to six-month exposure data, correlations again 
appear to he present. These correlat~ons may continue or not, 
as additional exterior exposure data become available. With 
this in mind, the following discusses the one-year data. 

Exterior Exposures 

The standard deviation of the means was again used as a 
quick determination of how well different sites differentiated 
the nine systems under consideration. As before, greater dif- 
ferentiation was present at the more severe exposure sites. 

The mean of the standard deviations was used to deter- 
mine the consistency of the results within a system. Smaller 
numbers would indicate that the panels at a particular site 
were weathering uniformly within each system. Inspection of 
individual systems showed this was very much the case for 
most of the tests investigated. 

GLOSS RETENTION (ASTM D 523): Although gloss data 
were measured before and after accelerated testing, and was 
measured before our exterior panels were placed on exposure, 
insufficient change was seen at the six-month investigation to 
try to correlate this data. At the 12-month evaluation, suh- 
stantial changes in gloss were present and an attempt was 
made to correlate this data. The results were somewhat am- 
biguous and are not presented due to the finding that the data 
was tainted by the presence of large amounts of dirt, which 
gave misleading gloss values. In order to track changes in 
gloss, future analyses will record gloss on  a small portion of the 
panel, which is washed to remove dirt. While this one value is 
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not enough for statistical purposes, failure rates can be moni- 
tored. At the completion of this study, when panels are retired 
from exterior exposure, a complete analysis will be performed. 

RUST CREEPAGE (ASTM D 1654): After one-vear exte- 
rior exposure, rust creepage continues'to be the predominant 
failure mode for most of the corrosive environments. Samples 
which had substantial levels of creep have progressively wors- 
ened. Those with little creepage have finally begun to show 
more creepage (particularly the northern and mid-continent 
environments). This has led to some interesting shifts in the 
correlation tables. Table 2 lists the 12-month exposure testing 
for rust creepage. 

SURFACE RUST AND BLISTERING (ASTM D 610 AND ASTM 
D 714): Surface rust was virtually non-existent at the six- 
month investigation. After one year, sufficient data is present 
to attempt correlations. The most surface rust is seen on 
panels from high corrosive exposure sites. A large amount was 
also present on the Los Angeles basin panels (Tustin, CA). 
The results for surface rust are listed in Table 3. 

Blistering was even less evident than surface rusting at six 
months and, to date, only minimal amounts were seen in the 
highly corrosive environments. Even for these four sites, most 
of the blistering appears to be in the early stages. All of the 
non-corrosive sites continue to show little or no blistering at 
12 months. Table 4 contains the results for blistering. 

Correlation Data: Exterior Exposures 

RUST CREEP TESTING: In our last study, rust creep was the 
only test which had enough variation to allow correlations to 
be run. Comparing the exterior site-to-site correlations for six 
months versus one year, some interesting changes have oc- 
curred. Several of the weak correlations have strengthened 
considerably, and in general, most of the sites show some 
degree of correlation with each other (Table 5). 

The mild industrial Florida site (Miami) shows correla- 
tions with at least a 90% degree of confidence for all other 
sites. The Kure Beach site shows excellent correlation regard- 
less of the site, with all correlating at the 90% confidence 
level except for the Tustin site. The San Francisco site shows 
similar correlation as the Kure Beach site. The Daytona Beach 
site does not correlate well with northern sites, except for the 
Portland site, to which it shows the strongest correlation. 

In general, northern exposures tend to correlate best with 
other northern exposures, dropping off rapidly in significance 
when compared to southern exposures. The New Jersey site 
correlates well with all except the Daytona Beach site and the 
Tustin site. The Cleveland site shows strong correlations for 
all except the Daytona Beach and the Tustin site. Portland 
also correlates well with all except the Tustin site. 

The poorest degree of correlation appears to he the Tustin 
site, most likely due to the actual degree of weathering the 
panels have received at this site. Longer exposure may make 
this site improve in correlation to the other sites. If the two- 
and threeyear results all continue with this trend, it may he 
possible to offer a time weighted index for extent of weather- 
ing at all our exposure sites. 

Table 6-Correlation Table: Exterior Site Versus Exterior Site 

Results of 12 Month Testing-ASTM D 610: Surface Rusting 

(0) E l  E2 E3 E8 E9 

E 1 - ,825 ,871 ,642 -.038 

E2 - ,871 ,879 -.I92 

E3 - ,646 -.I38 

E8 - -.079 

(a) E l  =Ocean City. NJ. E6 = Mlarn~ Beach, FL. 
E2 = Kure Beach. NC. E7 = Portland. OR. 
E3 = Daytona Beach. FL. E l  = Son Francisco, CA 
Ed = Cleveland. OH E9 = Tustin. CA. 
E5 = N. Kansas C~ty, MO. 

however, is not similar to the type seen at the other sites. As a 
result, this site shows an inverse degree of correlation to the 
other sites. The other sites all correlate to each other at a 90% 
level of confidence (Table 6). 

DEGREE OF BLISTERING: Only the east coast corrosive envi- 
ronments and the Golden Gate bridge exposures have shown 
enough differentiation, i.e., blister formation, to allow site-to- 
site correlations. Site-to-site correlations for these areas show 
that most of the correlations rely on similar coatings systems 
showing similar types and amounts of blistering. Amongst 
these sites, only the Ocean City to Daytona Beach correlation 
and the Golden Gate Bridge-Daytona Beach correlation do 
not correlate at a 90% confidence level (Table 7). 

Correlation Data: Accelerated Testing 

RUST CREEPAGE: Table 8 is reproduced from the six-month 
study and contains the results of accelerated testing as mea- 
sured according to ASTM D 1654. This table was also used in 
correlations to exterior exposures for the six-month study. 

SURFACE RUSTING AND BLISTERING: Tables 9 and 10 list 
the results for surface rusting and blistering from the acceler- 
ated testing run for the six-month study. It should be noted 
that there was very little surface rusting on the cyclic salt fog, 
Prohesion, cyclic Prohesion/weathering ,and KTA-Envirotest 
panels. The standard salt fog testing (ASTM B 117) was the 
only accelerated test which showed any degree of differentia- 
tion of results when evaluated for surface rusting. 

Table 7--Correlation Table: Exterior Site Versus Exterior Site 

Results of 12 Month Testing--ASTM D 714: Blistering 

E l  - ,763 ,379 ,838 

E2 - ,763 ,600 

E3 - ,467 

No other sites with blistering. 

SURFACE RUSTING: At 12 months, Tustin, CA, with its 
pitting rust spots and stain, was the only site besides the 
corrosive environments, which had enough differentiation for 
correlations to be valid. The type of surface rust at this site, 
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Table &Results of Accelerated Testing for ASTM 1654: Rust Creep 

Salt Fog: 5% NaCl - 1258 hr Cyclic Salt Fog: 5% NaCl - 1834 hr 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

System # tau rho tau rho 

1 8 7 8 8 8 7.8 0.4472 3 6.5 8 9 8 4 9 7.6 2.0736 1 3.0 
2 9 9 8 8 6 8.0 1.2274 2 4.0 6 5 8 9 9 7.4 1.8166 1 3.0 
3 9 10 9 9 10 9.4 0.5477 1 1.5 9 9 9 8 2O 8.75 0.5000 1 3.0 

Stand. dev. of means = 
Mean of stand, dev's = 

Prohesion Cabinet - 1176 hr 

1 2 3 4 5 Mean SID Rank 

System # tau rho 
1 3 3 3 3 2 2.8 0.4472 5 9.0 
2 4 4 4 4 4 4.0 0,0000 3 5.5 
3 6 7 3 6 6 5.6 1.5166 1 1.5 

Stand, dev, of means = 
Mean of stand. dev's = 

Cyclic Prohesion Cabinet - 2000 hr KTA-Tator Envlrotest - 2000 hr 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

System # tau rho tau rho 

1 6 6 6 7 6 6.2 0.4472 3 8.0 6 6 7 4 5 5.6 1.14022 6.0 
2 8 4 6 7 5 6.0 1.5811 2 4.5 6 7 5 7 6 6.2 0.8367 2 6.0 
3 9 5 4 6 7 6.2 1.9235 2 4.5 6 5 8 7 6 6.4 1.1402 1 1.5 

Stand. dev. of means = 
Mean of stand. dev's = 

(a) Value for panel #5 omitted from calculation of mean and standard 
deviation. 
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Table 9-Results of Testing for ASTM D 610: Degree of Surface Rust 

Salt Fog: 5% NaCl - 1258 hi 

1 2 3 4 5 Mean SID Rank 

Cyclic Salt Fog: 5% NaCI - 1834 hr 

1 2 3 4 5 Mean SID Rank 

System # 
1 4 5  A 

Stand. dev. of means = 
Mean of stand, dev's = 

tau rho 

2 4 3.8 1.10 5 9.0 
6 8 7.4 1.34 3 5.0 
9 10 9.8 0.45 1 1.5 

tau rho 

10 9 9 9 9 9.2 0.45 2. 5.0 
6 9 8 9 9 8.2 1.30 2 5.0 
10 9 10 10 10 9.8 0.45 1 2.0 

Prohesion Cabinet - 1176 hi 

1 2 3 4 5 Mean SID Rank 

System # tau h o  

1 10 9 8 10 9 9.2 0.84 2 4.0 
2 9 10 10 10 8 9.4 0.89 1 1.5 
3 10 10 10 10 10 10.0 0.00 1 1.5 

Stand. dev. of means = 
Mean of stand, dev's = 

Cyclic Prohesion Cabinet - 2000 hi KTA-Tator Envirotest - 2000 h~ 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

System # tau rho tau rho 

1 10 10 10 10 10 10.0 0.00 1 4.0 10 6 10 10 10 9.2 1.79 1 4.5 
2 9 8 9 9 9 8.8 0.45 2 8.5 10 10 10 10 10 10.0 0.00 1 4.5 
3 10 10 9 10 10 9.8 0.45 1 4.0 10 10 10 9 10 9.8 0.45 1 4.5 

Stand. dev, of means = 
Mean of stand. dev's = 

(0)VaIUe for panel X3 omitted from calculation of mean and standard 
Devdlon 
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Table 10-Results of Testing for ASTM D 714: Degree of Blistering 

Salt Fog: 5% NaCl - 1258 hr Cyclic Salt Fog: 5% NaCl - 1834 hr 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

System d tau rho tau rho 
1 2D 2D 2D 2D 2D 2.OD 0.M) 3 8.5 8F 8F 2F 8F 6F 6.4F 2.61 1 4.5 
2 8F 4M 8F 4M 8F 6.4F 2.19 1 2.5 6M 8F 8F 8F 6F 7.2F 1.10 1 4.5 
3 6F 6F 6F 6F 6F 6.0F 0.00 2 6.0 8F 6F 8F 8F 8F 7.6F 0.89 1 4.5 

Stand. dev. of means = 
Mean of stand, dev's = 

Prohesion Cabinet - 1176 hr 

1 2 3 4 5 Mean S/D Rank 

System X 

1 10 10 10 
2 10 10 10 
3 10 10 10 

Stand. dev. of means = 
Mean of stand, dev's = 

tau rho 
0.00 1 5.0 
0.00 1 5.0 
0.00 1 5.0 

Cyclic Prohesion Cabinet - 2000 hr KTA-Tdor Envirotest - 2000 h~ 

1 2 3 4 5 Mean S/D Rank 1 2 3 4 5 Mean S/D Rank 

Syrtem X tau rho tau rho 
1 10 10 10 10 10 10.0 0.00 1 4.5 10 10 10 10 10 10.0 0.00 1 5.0 
2 10 10 10 10 10 10.0 0.00 1 4.5 10 10 10 10 10 10.0 0.00 1 5.0 
3 10 10 10 10 10 10.0 0.00 1 4.5 10 10 10 10 10 10.0 0.00 1 5.0 

Stand. dev. of means = 
Mean of stand, dev's = 
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Table 1 I-Correlation Table: Exterior Sites Versus Accelerated Testina 

Results of 12 Month Testing-ASTM D1654: Rust Creepage 
Exterior Siteso 

Instrument El E2 E3 E4 E5 E6 E7 E8 E9 

Salt fog ASTM 8-1 17 .. -0.588 -0.271 0.075 -0.350 -0.058 0.042 -0.008 -0.304 -0.092 
Cyclic salt fog ........... -0.513 -0.142 0.033 -0.221 -0.075 0.204 -0.013 -0.100 0.375 
Prohesion cabinet .... -0.342 -0.158 0.029 -0.088 0.088 -0.138 0.129 -0.200 -0.417 
Prohesion/QUV ........... 0.550 0.550 0.375 0.638 0.663 0.329 0.629 0.625 0.308 
KTA-Envirotest ............ .0.150 0.271 0.171 0.146 0.175 0.188 0.188 0.200 0.288 

(a) Key to exterior sites 

E l  =Ocean City. NJ. E6 = Miam1 Beach. FL 
E2 = Kure Beach. NC. E7 = Poltland. OR. 
E3 = Daytono Beach. FL E8 = San Francisco. CA 
E4 = Cleveland. OH E9 = Tust~n. CA 
E5 = N. Kansas City, MO 

Table 12--Correlation Results: 6 Months Versus 1 Year Correlation of Exterior Exposures with 
Prohesionlweathering Cycle vs Exterior Exposure Rust Creep Accelerated Tests 

Testing (ASTM D 1654) RUST CREEPAGE: Table 11 is a correlation of rust creepage 
Spearman Rank Correlation Coefficients (p) for accelerated testing versus exterior exposure. Tabk 12 com- 

Exposure Site 6 Months 1 Year 

........................ Ocean City. NJ 
Kure Beach, NC ................... .... 
Daytona Beach, FL .................. 
Cleveland. OH ......................... 
N. Kansas City, MO .................. 
Miami Beach. FL ....................... 
Portland. OR ............................. 
San Francisco, CA ................... 
Tustin, CA .................................. 

Salt fog and cyclic salt fog were the only accelerated tests 
which showed any blistering. It has been a contention that 
blistering is one of the unnatural modes of failure in standard 
salt fog testing. In the accelerated test study, most of these 
blisters were no longer present when the panels were photo- 
graphed, indicating they were lnostly fluid filled and receded 
on drying. The cyclic Prohesion/weathering test did have one 
series of panels with some small hard rust blisters which are 
more typical of corrosive environments. 

pares the correlation factors for each exterior site compared to 
Prohesion/QUV accelerated testing at the different time in- 
tervals studied. Correlations seen in the six-month data be- 
tween cyclic Prohesion/QUV, and several sites do not appear 
to be getting stronger. The only site which showed correlation 
at six months and has larger correlation coefficients after one 
year, is the Portland site, and although the North Kansas City 
site continues to correlate, the strength of that correlation has 
weakened. 

Table 13-Correlation Table: Exterior Sites Versus Accelerated Testina 

One favorable result is that several sites which did not 
correlate with cyclic Prohesion/QUV after six months, now 
do. At  the six-month evaluation, it was obvious that the 
major reason for lack of correlation was primarily the absence 
of sufficient degradation to differentiate the coatings. The 
additional six months exposure helped differentiate the coat- 
ings to the point that correlations could he made. 

After 12 months, no other accelerated test shows corre- 
lation as strong as the cycled Prohesion/QUV. However, 
the correlation between the Ocean City site and standard 
salt fog did strengthen considerably. This will be moni- 
tored closely after two years of exposure to determine if 

Results of 12 Month Testing-ASTM D 610: Surface Rusting 

Exterior Sitesa 

Instrument El E2 E3 E4 E5 E6 E7 E8 E9 

Salt fog ASTM 8-1 17 .. -0.300 0.200 0.250 - - - - 0.004 0.071 
Cyclic salt fog ............ 0.546 0.546 0.383 - - - - 0.363 -0.263 
Prohesion cabinet ..... 0.825 0.850 0.842 - - - - 0.367 -0.179 
Prohesion/QUV ........... 0.571 0.708 0.438 - - - - 0.725 -0.038 
KTA-Envirotest ............. 0.796 0.708 0.696 - - - - 0.688 0.133 

(a) Key to exterior sttes: 

E l  =Ocean Clty. NJ E6 = Miam, Beach. FL. 
E2 = Kure Beach. NC E7 = Poltland, OR 
E3 = Daytona Beach. FL €8 = San Francisco. CA. 
E4 =Cleveland. OH E9 = Tudin, CA 
E5 = N Kansas City. MO. 
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Table 14--Conelation Table: Exterior Sites Versus Accelerated Testing 

Results of 12 Month Testing-ASTM D 714: Blistering 

Exterior Sitesa 

Instrument E l  E2 E3 E4 E5 E6 E7 E8 E9 

Salt fog ASTM B-117 .. -0.058 0.488 0.146 - - - -0.346 - 
Cyclic salt fog 0.763 1.000 0.713 - - - - 0.600 ............ - 
Prohesion cabinet ..... 0.650 0.850 0.650 - - - - 0,600 - 
Prohesion/QUV ........... 0.763 1,000 0.763 - - - - 0.600 - 
KTA-Envirotest ............. 0.763 1,000 0.713 - - - - 0.600 - 

(a) Key to exterior siter 

El  =Ocean City. NJ Eb = Miami Beach. FL: Panels are not differentiated enough to report 
E2 = Kure Beach. NC. E7 = Portland. OR: Panels are not dlfferentlated enough to report 
E3 = Daytono Beach. FL E8 = Son Froncoco. CA. 
E4 = Cleveiand, OH: Panels are not differentiated enough to report. E9 = Tustin, CA: Panels are not differentiated enough to report 
E5 = N Kansas City. MO; Panels are not differentiated enough to report. 

this correlation continues to strengthen to the point of sig- 
nificance. 

SURFACE RUST AND BLISTERING: NOW that some exterior 
results are more pronounced, the accelerated test data can be 
analyzed for correlation. Tabks 13 and 14 show correlations 
for surface rust and blistering, respectively, between acceler- 
ated and exterior exposure series. Although substantial corre- 
lations appear to be present, the results are actually an indict- 
ment of the unnatural conditions found in high salt concen- 
tration electrolytes. The panels, which correlate the best to 
those from accelerated tests, are those which show the least 
amount of surface rust and blistering. 

SUMMARY 

The Cleveland Technical Committee has undertaken a long- 
term project to investigate several accelerated methods, in- 
cluding some shown to provide better correlation to exterior 
corrosive sites. Through the use of currently compliant and 
high-solids coatings systems, a rank order is being established 
for each system. This will allow us to continue to monitor site- 
to-site and instrument to instrument correlations. Site-to- 
instrument correlations appear to be present for several of the 
tests. Using this information will allow researchers to shorten 
the development time between conception to introduction of 
coatings systems. 

Five accelerated methods have been investigated, includ- 
ing salt fog, cyclic salt fog, Prohesion, cyclic Prohesionlweath- 
ering, and immersionlweathering, and compared to nine exte- 
rior exposure sites. To determine statistically significant or- 
ders of rank, the test results were analyzed using a "t" statistic 
and ranked from best to worst at a 95% confidence level for 
statistically significant differences. These rankings were then 
converted to a suitable Spearman ranking and the Spearman 
coefficient, rho, was calculated and tabulated for site-to-site 
and site-to-accelerated test method comparisons. Values greater 
than the critical value for rho (0.600 at the 90% confidence 
level) were considered to show correlation. 

The nine coating systems tested in accelerated tests were 
also placed on exterior exposure at nine different sites across 
the United States. Those panels were rated at six months and 
12 months for gloss retention, rust creepage, surface rust, and 
blistering. The results of this testing were also subjected to 

statistical methods and correlation coefficients calculated to 
determine the presence of site-to-site correlations. These did 
exist at the six-month and 12-month intervals for several 
sites. 

At  12 months, instrument-to-site correlations have 
strengthened from some sites, but weakened for others com- 
pared to the six-month data. This trend may indicate that as a 
certain level of weathering is achieved, correlations are maxi- 
mized. As weathering continues, these correlations weaken. 
Stronger irradiance may be necessary to correlate results to 
longer time scales. The use of either EMMAQUA type testers 
(which concentrate natural sunlight) or with higher irradi- 
ance UV light sources which duplicate the sun's energy out- 
put (higher intensity UVA 340 bulbs) may be necessary. Both 
areas will be pursued in the future. 

The gloss results need to be monitored for additional expo- 
sure data. However, the results to date may also indicate that 
insufficient irradiance was received to differentiate the sys- 
tems investigated. The use of gloss retention as a means to 
rank coatings may also be suspect. It is possible that compari- 
sons are only valid for similar systems, for example, comparing 
chemically equivalent latex systems, or similar epoxylpolya- 
mide coatings, etc. Additional exposure time may shed some 
light on this question. 

Future accelerated work will also investigate the practice 
of using aged panels for these tests (stored in a neutral non- 
weathering environment) versus fresher yet fully cured speci- 
mens. The belief is that an under cured sample will show less 
correlation than one stored for several months, but unexposed 
to harsh environments. 

As exposure data is made available, correlations will be 
updated and reported. 
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Synthesis, Characterization, and 
Application of Lesquerella Oil and Its 
Derivative in Water-Reduci ble Coatings 
Shelby F. Thames and Haibin Yu-The University of Southern Mississippi* 

INTRODUCTION 

c astor oil (CO) and its ricinoleic acid derivatives are 
widely used for the manufacture of lubricants, plas- 
tics, coatings, and pharmaceutical supplies.' The an- 

nual consumption by U.S. industries is nearly 90 million 
pounds or nearly one-seventh of the total world export of 
castor oil. All CO consumed by the U.S. is imported and its 
price is generally higher than common domestic vegetable 
oils. Therefore, there is sufficient reason to consider depend- 
able domestic alternatives that can deliver cost and/or perfor- 
mance comparable to those provided by CO. 

The relatively high concentration of hydroxy fatty acids in 
the seed oils of Lesquerella makes it an attractive candidate for 
a castor oil repla~ement.~ The seed of L. fendleri, the species 
under breeding and agronomic development in Phoenix, AZ, 
contains in excess of 25% oil by weight of which approxi- 
mately 55% is lesquerolic (14-hydroxy-11-eicosenoic) acid, 
the C,, homologue of ricinoleic acid2 Thus, this higher car- 
bon content fatty acid is an ideal reactant for polymer synthe- 
sis and modification to a value-added, industrial raw mate- 
rial.' 

Accordingly, our study focuses on the commercialization 
of lesquerella oil (LO) as a raw material for novel surface 
coating products. Initial efforts resulted in the synthesis of 
dehydrated lesquerella oil (DLO) which we have found to be 
a good drying oil. The polyesters from LO provided attractive 
coatings demonstrating comparable pencil hardness, gloss, 
and gloss retention properties, but the flexibility was superior 
to CO counterparts. In summary, we have prepared and tested 
novel water-reducible LO derived polyesters as candidate in- 
dustrial coatings. 

EXPERIMENTAL 

Materials 

Lesquerella oil (refined Lesquerella fendkri) was purchased 
from International Flora Technology, Ltd. Sodium bisulfate, 
phthalic anhydride (PA),  maleic anhydride (MA), 
trimethyolpropane (TMP),  pentaerythritol (PE), 
diethanolmethylamine (DEMA), 2-butoxyethanol (BE), and 

Presented at the 22nd Annual Waterborne. High-Sol~ds, and Powder Coatings 
Symposium. February 22-24.1995. New Orleans. LA. 

'Department of Poiymer Science. Box 113237, Haniesburg. MS 394OMM37. 

L s q w r e l l a  oil ( L O ) ,  a domestically produced 
vegetable oil of hydroxy fatty acid composition, has 
been used as a raw material for the synthesis of 
novel, water-reducible polyester coatings. The prop- 
erties of these and castor oil derived polymers have 
been compared. Accordingly, polyesters of acid 
values approaching 50 were synthesized from LO,  
dehydrated lesquerella oil (DLO) , castor oil ( C O )  , 
and dehydrated castor oil (DCO)  . Aqueous solu- 
tions of the polyesters were prepared and used as 
ingredients in  the formulation of industrial 
melamine-polyester baked coatings and air-dry poly- 
ester coatings. They were applied, cured, and their 
properties evaluated. The LO and C O  derived 
coatings were comparable in pencil hardness, adhe- 
sion, gloss, and gloss retention properties. How- 
ever, coatings From LO were superior in fkxibility 
and ultraviolet stability. 

xylenes were purchased from Aldrich Chemical Company. 
Ammonium hydroxide was purchased from Fisher Chemical 
Company. The esterification catalyst, lithium ricinoleate, was 
purchased from Pfaltz & Bauer. Dehydrated castor oil was 
supplied by Welch, Holme & Clark Company. Resimene 747, 
a melamine crosslinking agent, was supplied by Monsanto 
Chemical Company. The driers, 5% cobalt Hydro-Cure 11, 
12% zirconium Hydro-Cure, and 5% calcium Hydro-Cure 
were supplied by Mooney Chemicals. Nacure 155 
(dinonylnaphthalene disulfonic acid) was supplied by King 
Industries. All chemicals were used as received. 

Preparation of Dehydrated Lesquerella Oil 

In a 500 mL four-necked, round-bottom flask equipped 
with a nitrogen inlet, mechanical stirrer, and thennometer 
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was charged 300 g (0.31 mol) LO and 
3 g (0.025 mol) sodium bisulfate. The 
flask contents were heated to 240°C 
and was held at this temperature for 
90 min to complete the dehydration 
process. Filtration was affected to re- 
move residual solids, and the acid 
value, iodinevalue, and hydroxyl value 
were determined to be 3.68 mg KOH/ 
g, 146 g of 12/100 g, and 6.9 mg KOH/g 
of oil, respectively. 

Preparation of Polyester Resins 

Table 1-Properties of Water-Reducible Polyesters 

WPC36c WPL36d WPDC56e 

Oil type .................................. CO LO DCO 
Oil, g ..................... .. ........... 60.00 60.00 90.00 
Trimethylol propane ............ 51.57 51.57 15.02 
Pentaerythritol. g ................. - - 15.25 
Phthalic anhydride, g ........ .. 62.73 62.73 46.04 
Alkyd constant ................... .. 1.02 1.02 1 .Ol  
AH typea ............................... PA PA MA 
AH, g ..................................... 20.06 20.06 12.64 
Non volatiles. % .................... 98.56 98.87 97.52 
Acid value, mg KOH/g ........ 50 52 52 
Gardner color grade ........... 7 9 9 
q?cps ................................... 1100 450 334 

Two polyester types were synthe- (a) Anhydride used to graft extra acid groups to the polyester. 

sized, short.oil polyesters (3609 oil (b) V~scosity of 6% polyester solutlon in xylenes. 
(c) Castor oil based melamine-polyester coating. 

length), and long-oil polyesters (56% (d) Lesquerella oil based melamine-polyester coating. 

oil length), ln the former case, both (e) Dehydrated costoroll based alr-dwing polyester coating. 
(0 Dehydrated lesquerela oil based air-dv~ng polyester coating. 

LO and CO polvesters were ~ r e ~ a r e d  - & 

for heat cure melamine-polyester coat- 

I 
CHOOC(CH~)~CH=CHCH~CH(OH)(CHJICH~ 
I 

CH2OH 

I 
i- 

CH~C--€H~OOC(CH~)~CH=CHCH~CH(OH)(CH~)SCH~ 
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CH~C-CH~OOC/ \CO-mL 6. 
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Scheme I-Synthesis of water-reducible polyester. 

ings. Similarly, the latter long-oil polyesters uti- 
lized D L 0  and DCO for the chemical reactivity 
required of polyesters designed for air-dried coat- 
ings. The formulations and properties of the 
polyesters are presented in Table 1. The water- 
reducible polyesters were prepared in two steps 
(Scheme 1). The conventional, solvent-borne 
polyesters were first synthesized by the  
monoglyceride process. Subsequently, they were 
reacted with PA or MA in order to graft hydro- 
philic carboxylic acid groups into the polymer 
structure. Neutralization of the acid function- 
alities was effected with a volatile amine (Scheme 
lI4 and gave water-reducible polymers. 

Polyester Characterization 

Acid values were determined according to 
ASTM D 1639. Viscosities were measured with 
a Brookfield viscometer, model DV-I1 at 3 rpm 
with 60% solids in xvlenes at 23OC. 

Formulation of Melamine-Polyester 
Coatings 

The LO and CO based short-oil polyesters, 
WPL36 and WPC36 respectively, and the me- 
thylated melamine resin, Resimene 747, were 
used to formulate melamine-polyester heat cured 
coatings. The formulations are described in Table 
2. The polyesters were dissolved in BE to an 
80% (w/w) solution. After neutralization with 
DEMA, dissolution in  water was affected 
(pH=8.3). The remaining reagents were added 
to the clear solution and agitated with a high- 
speed mixer. No pigments were employed, and 
the coatings were evaluated as clear films. Four 
mil (100 p) wet films were applied with a draw- 
down bar onto iron phosphatedrest panels (type 
R). The films were heat cured at 170°C for 15 
min and equilibrated at ambient for seven days 
before testing. 
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Formulation of Air-Dry Table 2-Formation of Water Reducible Coatings 
Polvester Primers 

WPC36' WPW6g WPDC56" WPDL56I 
Air-dry polyesters were formulated 

with DL0 Lnd DCO polyester resins, 
WPDL56 and WPDC56, respectively. 
The formulation techniques were simi- 
lar for each ester. For instance, a poly- 
ester was dissolved in BE to form a 
70% (w/w) solids solution after which 
28% ammonium hydroxide solution 
neutralized the acid groups to pH 8.3. 
Metal driers were added to accelerate 

Polyester, g ............................ 
Xyienes, g .............................. 
Butoxyethanol, g ................... 
Diethanoimethylamine, g .... 
28% Ammonia, g ................... 
Melamine." g ......................... 
Nacure 155, g ........................ 
Water, g ................................. 
Cobalt drier? g ..................... 
Zirconium drier? g ................. 
Colciurn drier? a ................... " - - 

oxidative polymerization. The remain- pH .......................................... 8.3 8.3 8.3 8.3 
ing ingredients were added and agi- Vis~osily.~s ............................ 68.0 58.0 70.0 68.0 
tated with a high-speed mixer (Table Dv-through time. h - 4.0 3.5 - ............... 

Solids. % .................................. 51 51 38 39 
2). No Pigments were emPloYed, and VOC, g/L ................................ 226 226 326 326 
the coatings were evaluated as clear - 
films. Four mil (100 p) wet films were (a)Re~'mene747. 

(b) 5% Cobalt Hydro-Cure II 
applied onto iron phosphated test pan- 12~,z1rconium ~ y d r o - c ~ r ~  

els (type R) and were tested after seven I:; ~f~~;'$~;~$;oient .ZAHN. Viscosity Cup 
days at ambient. (O Castor oil-based melamine-polyester coating. 

(g) Lesquerella oil-based melaminspolyester coat~ng 
(h) Dehydrated castor oil-based &.dry polyester coating. 

Coating Characterization (0 Dehydrated lesquerelia oil-based alr-dry polyester coating 

Drying times of air-dry polyester 
coatings were determined on 3 mil (75 constants and acid values. However, the polyesters differed in 
p) wet films by a Gardner circular drying time recorder. Pencil color grades and viscosities (Table 1). For instance, the poly- 
hardness tests were performed with a Gardco pencil scratch esters of LO and DL0 are higher in Gardner color grade, and 
hardness kit according to ASTM D 3363. Adhesion was lower in solution viscosity than their C O  counterparts. The 
determined by the cross-hatch tape test, ASTM D 3359. darker color is attributed to the higher Gardner color grades of 
Impact tests were measured with a BYKGardner heavy duty the starting materials, LO and DLO, i.e., 8 and 11, respec- 
impact tester, model #IG-1120, with 1.8 Kg (4 Ib) mass and tively, as contrasted to those for C O  and DCO, i.e., 5 and 6, 
1.27 cm (0.5 in.) diameter round nose punch. The conical respectively. 
mandrel flexibility was performed according to ASTM D 522. 

variations, on the other hand, are likely associ- 
indexes were Ineasured COlOr'S~stem ated with structural differences of the oils, For instance, LO is 

CS-5 chroma-sensor. Ultraviolet (UV) resistance was deter- 
composed of approximately 55% lesquerolic acid, while rici- 

mined by exposing the coating films in Atlas ultra-violet/ noleic acid makes up 90% of CO. The higher concentration 
condensation screening device equipped with F40 UVB lamps 

of ricinoleic acid by weight of CO allows extensive hydroxyl under procedure ASTM 4587. S~ecular gloss hydrogen bonding potential, and consequently higher viscos- 
was measured by Gardco statistical novoglass. Salt spray test- ity.j Moreover, LO polyesters may be more effectively "plasti- 
ing 17) was Performed at 340C using 5% NaCl in cize$ by the longer fatty acid groups thereby lowering 
D.I. water solution via a salt spray chamber. Dry film thick- viscosity. 
nesses were measured by a Gardco mini-test 4000 micropro- 
cessor coating thickness gauge. Coating formulations are tendered in Table 2. Reagents 

included BE as co-solvent, DEMA, and ammonium hydroxide 
Glass transition temperature (T,) measurements were per- for pH adjustments to 8.3.4 

formed with a Mettler DSC 30 differential scanning calorim- 
eter (DSC). An indium metal standard was used to calculate The curing process of water-reducible, melamine-polyester 
the temperature factor, correction factors were coatings is complex.6 For instance, in addition to the tradi- 
used in the software for all samples. Samples were encapsus tional crosslinking reactions, ex., the reaction between hy- 
lated in standard 150 pm aluminum DSC pans and heated droxyl (-OH) of polyester resin and methyl01 (-NCH,OH) of 

from -500 to 3 0 0 0 ~  under a nitrogen atmosphere at 1 0 0 ~ /  melamine resin, waterborne polymers offer additional 
min. The T,s were calculated using the alternate T ,  method of crosslinking sites via the carhoxyl group (-COOH), i.e., the 
~~~~l~~ ~~~~h~~~~ version 7.1,  hi^ method iefines the melamine -NCHIOH moiety can crosslink with the polyester 

midpoint of the total change in the heat capacity at the T,, -COOH groups. Moreover, this latter reaction requires higher 
curing temperatures than the -NCH,OH and -OH rea~ t ion .~  

Infrared (IR) specular reflectance data were collected be- 
In order to determine the appropriate curing profile, the 

fore and after 500 hr UV exposure test with a Bio-Rad FTS-25 
WpL36 melamine-polyester coating was cured at 

spectrometer resolved to 4 cm-I. 
tures ranging from 150" to 180°C with variations in cure time 
of 10 to 20 min. The resulting films were studied via DSC for 

RESULTS AND DISCUSSION T, determinations (Figure 1). Films cured at 150°C displayed 
no major change in T, when the baking time was increased 

Properties of the polyesters are presented in Table 1. The from 10 to 20 min (167.8' to 168.1°C). When curing was 
polyesters of LO and C O  were designed with similar alkyd affected at 180°C for 10 min, a final T, of 175.2OC was 
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Table +Properties of Water-Reducible Coatings 

WPC36" WPW6b WPDC56C WPDL56d 

Thickness, (pm) ........................................................... 12.77 
Crosshatch tape adhesion, D 3359 ......................... 5B 
Pencil hardness. D 3363, scatchlgouge ................. HB/8H 
Impact resistance, D 2794, directlreverse. J .......... 18.1115.8 
Conical mandrel, D 522. (0.125 cm) ........................ Pass 
MEK double rub resistance ....................................... > 400 
Yellowness index, D 4587 .......................................... 9.00 
Gloss (20"). B 523 ........................................................ 63 
Gloss retention. % ...................................................... 94 
Salt fog, B 1 17 ............................................................. 300 hr 
Scribe creep, mm ...................................................... 1 
Scribe blister ............................................................... No. 2. medium 
Surface blister No. 8, few 

HBl8H 
18.1/18.1 
Pass 
> 400 
11.15 
62 
97 
303 hr 
1 
No. 2, medium 
No. 8, few 

12.77 
5B 
2B/F 
18.1/18.1 
Pass 
10 
6.81 
85 
7 1 
lOOhr 
< 1 
No. 8, medium 
No. 8. medium 

12.77 
58 
2B/F 
18,1118.1 
Pass 

86 
69 
l00hr 
< 1 
No. 8, dense 
No. 8, dense 

(01 Castor oil-based melamine-~olvester cootlna 
ib) Lesquerello oil-based melamind-polyester coating. 
tc) Dehydrated costor oil-based ar-dry~ng polyester coating. 
(d) Dehydrofed lesquerella oil-based air-drylng polyester cootlng. 

15 20 

Baking Time. min 

Figure 7-1, versus baking time for lesquerella 
oil-based melamine-polyester coatings 
(WPL36), at different temperatures. 

1, 0 0 d o  5 0  I 
UV Exposure Time. Hour 

Figure 2-Yellowness index of coating films 
versus UV exposure time. 

WPL36 = Lesquerella oil-based meiamine- 
polyester coating; WPC36 = castor oil-based 
melamine-polyester coating; WPDL56 = 
lesquerella oil-based air-drying polyester coat- 
ing; and WPDC56 = castor oil-based air-dry- 
ing polyester coating. 

recorded. However, at such high temperatures, overbaking 
can occur resulting in polymer degradation. For instance, 
Figure 1 shows the influence of overbaking at 180°C for 
greater than 10 min. The resulting films have lower T, than if 
they were cured at 170°C for equal time. Accordingly, a cure 
schedule of 170°C for 15 min was chosen. 

Drying properties for the DL0 and DCO air-dry polyester 
coatings are comparable. The dry-through times were re- 
corded as 3.5 and 4 hr for WPDL56 and WPDC56 coatings, 
respectively. 

The physical properties of LO melamine-polyester coat- 
ings and DL0 air-dry polyester are compared with their CO 
counterparts in Tabk 3. The LO and CO polyester films 
exhibited similar pencil hardness and adhesion properties. All 
coating films possessed excellent adhesion (5B) to the steel 
substrate. The scratch/gouge cross-cut pencil hardness was 
HBI8H for heat-cured melamine-polyester coating synthe- 
sized from WPL36 and WPC36, respectively, and 2B/F for air- 
dry polyester coatings made from WPDL56 and WPDC56, 
respectively. It is not surprising that the long-oil, air-dry 
polyester coatings were softer than the heat-cured types. The 
LO short-oil coatings withstood 20 in.-lb (2.3 I)  higher im- 
pact than the compositionally analogous CO coatings, and all 
coatings passed the one-eighth inch conical mandrel test. 

The heat cured LO and CO polyester-melamine coatings 
gave excellent MEK double rub data (>400) while the air-dry 
polyester coatings were less resistant to MEK. 

Coatings of LO and CO are comparable in gloss develop- 
ment and gloss retention properties. The thermally cured 
melamine-polyester coatings retained >95% initial gloss val- 
ues after 500 hr in the UV condensation cabinet (Tabk 3). 
The ambient air-cured polyesters retained 70% initial gloss 
(Tabk 3). 

LO polyester coatings were comparable to CO counter- 
parts in the salt spray corrosion evaluations. For instance, the 
heat-cured LO and CO coatings exhibited 1 mm scribe creep, 
No. 2 medium scribe blister, and few No. 8 surface blisters 
after 300 hr salt spray testing. In testing of the air.dry systems, 
the CO polyester was slightly superior to the LO coating. 
After 100 hr in salt spray, the CO air-dry coating gave No. 8 
medium surface blister while the LO coating exhibited No. 8 
dense surface blisters. 
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The yellowness index (YI), Figure 2, of the air-driedpolyes- 
ter coatings was lower than the heat-cured coatings. Both LO 
and DL0 coatings have higher YI values than C O  and DCO 
coatings. Nevertheless, LO seems superior to C O  in influenc- 
Ing the YI. For instance, Figure 2 confirms a faster increase in 
YI for C O  polyesters than LO coatings tested under identical 
conditions. Moreover, the C O  coatings reached a higher Y1 
than the LO polyesters after 500 hr UV exposure, although 
the initial YI of the C O  polyesters was lower. 

Improved UV resistance of LO based coatings was also 
confirmed via IR specular reflectance analysis (Figure 3). IR 
specular reflectance spectra were recorded for coating films 
before and after 500 hr UV exposure testing. The former 
spectrum was subtracted from the latter spectrum in order to 
determine the absorption differences and highlight changes 
caused by UV exposure. It is generally known that exposure to 
UV initiates polymer degradation by oxidation of -CH, pro- 
ducing various alcohol, carboxyl acid, and aldehyde 
fun~tionalities.~ The spectra in Figure 3 indicate that com- 
pared to WPL36 and WPDL56, WPC36 and WPDC56 
possess stronger absorption frequencies at 3000 to 3500 
cm-' wavenumber range, which is consistent with -OH 
and -COOH absorption, and at 1600 and 1780 cm-' corre- 
sponding to carbonyl absorption. Further, stronger negative 
absorbance in the 2800 to 3000 cm-' wavenumber range 
correspond to decrease in -CH, absorption. Thus, UV expo- 
sure has a greater effect on C O  polyesters than the LO ana- 
logs. 

Water-Reducible Coatings 

Figure 3-Subtracted IR specular reflec- 
tance spectra obtained by subtracting 
the spectra recorded after 500 hr UV 
exposure test with their corresponding 
spectra before UV exposure test. 

WPL36 = Lesquerella oil-based 
melarnine-~olvester coatina: WPC36 = 
castor oll-based melami&-polyester 
coatina: WPDL56 = lesauerella oil-based 
air-dryhgpolyester; an'd WPDC56 = cas- 
tor oil-based air-drying polyester coat- 
ing. 

CONCLUSION 

Novel, air-dry, and heat-cure water-reducible 
polyester polymers were synthesized from LO 
and DLO. Their physical properties were com- 
pared to similar compositions derived from 
C O  and DCO. The comparative study con- 
firmed that LO polyesters were lower in vis- 
cosity, but darker in color than their C O  coun- 
terparts. Waterborne, methylated melamine 
polyester coatings were studied and a cure 
schedule of 170°C for 15 min was optimum. 
The LO and C O  polyester coatings were com- 
parable in pencil hardness, adhesion, gloss, 
and gloss retention properties, however, the 

LO derived coatings were superior in flexibility and UV 
stabilitv. 
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T his digest of current regulatory activity 
pertinent to the coatings industry is 

published to inform readers of actions which 
could affect them and their firms, and is 
designed to provide sufficient data to 
enable those interested to seek additional 
information. Material is suppled by National 
Paint and Coatings Association, Washing- 
ton. D.C. The Regulatory Update is made available as a service to FSCTmembers, to assist them in making 
independent inquiries about matters of particular interest to them. Although all reasonable steps have 
been taken to ensure Me reliability of Me Regulatory Update. the FSCT cannot guarantee its completeness 
or accuracy. 

Depatfment of Transportation 
Research and Special ProgramJAd- 

ministration 
May 17,199641 FR 24904 
Hazardous Materials In Intrastate 

Transpo,+ation; Extension of 
ment Period 

Action: Supplemental notice of pro. 
posed rulemaking: extension of 
comment period 
The Research and Special 

Programs Administration (RSPA) 
extended its deadline for submitting 
comments on its March 20,1996 
supplemental notice of proposed 
rulemaking on intrastate transporta- 
tion of hazardous materials. Under 
that regulation, RSPA proposed 
certain exceptions from requirements 
in the Hazardous Materials Regula- 
tions that would othenvise apply to 
the transportation of small quantities 
of specific hazardous materials; smaller 
cargo tank used in 
intrastate transportation of flammable 
liquid petroleum products; and 
registered inspections of these smaller 
cargo tank motor vehicles. 

The deadline has been extended 
until A~~~~ 16. comments should be 
addressed to Dockets Unit, Room 
8421' RSPA1 Department of Trans- 
portation, Washington, D.C. 20590- 

'lease identify the comments as 
Docket (HM-200), and submit five 
copies. 

For additional information, 
contact RSPA's Jackie Smith or 
Diane LaValle, (202) 366-8553. 

Envlronmental Protection Agency 
May 20,199641 FR 25223 
Control Techniques Guidelines Docu- 

ment; Wood Furniture Manufac- 
turing Operations 

Action: Notice of releasaof final con- 
trol techniques guidelines docu- 
ment 
In this notice, the Environmental 

Agency (EPA) announces 
the availability of a final control 

techniques guidelines (CTG) docu- 
ment for control of volatile organic 
compounds (VOC) emissions from 
wOOdfumimre finishing and 'leaning 
operations. This document is designed 
to assist states in analyzing and deter- 
mining reasonably available control 
technology for stationary 
sources of VOC emissions located 
within ozone nonattainment areas. 

Copies of the CTG can be 
obtained from the U.S. EPA Library 
(MD-35), Research Triangle 
NC27711, (919) 541-2777. Elec- 
tronic copies are also available on 
EPA's Technology Transfer Network 
bulletin board system, (919) 541- 
5742. 

For informationv 'Ontact 

Paul Almcdovar, EPA, (919) 541- 
0283. 

Envlronmental Protection Agency 
J~~~ 4, 199-1 FR 28197 
National Emission Standards for Haz- 

ardous Air Pollutants; Revision of 
Initial List of Categories of Sources 
and Schedule for Standards Un- 
der Sections 112(c) and (9) of the 
Clean Air Act Amendments of 
1990 

Action: Notice of revisions to initial 
list of categories of major and 
area sources, and revisions to pro- 
mulgation schedule for standards 
EPA has publ~shed a list of 

revis~ons made or which have been 
proposed to the initial list of catego- 
ries of hazardous air pollutants, which 
was originally issued in the ~~l~ 16, 
lW2 Fedmi (57 FR 10461) 
Several of the revisions identified in 
this notice have already been 
published in actions associated with 
listing and promulgating emission 
standards for individual source 
categories, Some of the revisions have 

been reflected in any previous 
notice and are being taken without 
public comment. This list was 
effective June 4, 1996. 

For additional information, 
contact David Svendsgaard, EPA, 
(919) 541-2380. 

Environmental Protection Agency 
MOY 30, 1996-61 FR 27038 

Waste Comb'J*ors; Re- 
vised Standards; Proposed Rule- 
Notice of Extension of Comment 
Period 
Due to the length and complexity 

of the proposed rule for hazardous 
waste incinerators, cement kilns, and 
aggregate kilns (61 FR 17358), EPA 
has extended the comment deadline 
from June to August 19, 1996. 
Under this proposal, emission 
standards for specific types of air 
pollution from hazardous waste 
facilities would be established. These 
requirements are being proposed 
jointly under the Clean Air Act and 
the Resource Conservation and 
Recovery Act (RCRA). 

Commenters must send an original 
and two copies ,,f their comments, by 
August 19, to R C ~ ~  Docket 
Information Center, Office of Solid 
Waste (5305w)1 EPAv 401 
S.W.? Washington, D.C. 20460. 
Please reference docket number F-96- 
RCSP-FFFFF on all copies. 

For general information on this 
rnlemaking, contact the RCRA 
~ ~ ~ l i ~ ~  (800) 424-9346. F~~ 
additional information, contact Larry 
D ~ ~ ~ ~ ~ ,  E ~ A ,  (703) 308-8770. 

Environmental Protection Agency 

eaidu'pG1,;EEnt, StOroge, 
and Disposal Facilities and Haz- 
ardous Waste Generators; Or- 
ganic Air Emission Standards for 
Tanks, Surface Impoundments 
and Containers 

Action: Amendment of final rule to 
postpone requirements 
EPA announced an extension to 

the effective date for the rulemaking 
on Hazardous Waste Treatment, 
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Storage and Disposal Facilities and 
Hazardous Waste Generators; Organic 
Air Emission Standards for Tanks, 
Surface Impoundments and Contain- 
ers, first published on December 6, 
1994 (59 FR 62896). EPA has granted 
a four month extension to the 
compliance date, from June 6, 1996 to 
October 6,1996. 

Under the authority of the RCRA, 
the rule establishes additional air 
standards for hazardous waste 
treatment, storage and disposal facility 
owners and operators, and requires 
hazardous waste generators accumu- 
lating waste on-site in RCRA permit- 
exempt tanks and containers to 
implement air emission control 
criteria. 

For additional information, 
contact the RCRA Hotline at (800) 
424-9346. 

Notice-The EPA is sponsoring a 
national, interactive teleconference 
on September 18,1996 in order to 
help manufacturers of wood furniture 
products understand the requirements 
for compliance with the Clean Air 
Act. The teleconference will include 
interviews and case studies, as well as 
an oppomnity for questions. Topics 
will cover whether facilities must 
comply with the Clean Air Act, the 
regulation of emissions, and reporting 
and recordkeeping requirements. For 
more information on the teleconfer- 
ence, contact your state environmen- 
tal office. 

Regulatory Agenda--In the May 
13 Federal Register (61 FR 23610), the 
Environmental Protection Agency 
published its semi-annual regulatory 
agenda, highlighting the agency's 
future goals concerning proposed 
rulemakings, final regulations and 
notices. Please note that the sched- 
uled dares for action may be subject to 
change. The rules scheduled for 
action include: 

Toxic Substances: Toxic Substances 
Control Act (TSCA) chemical use 
inventory project-notice of proposed 
rulemaking inJune 1996. 

Lead: Lead hazards-notice of pro- 
posed rulemaking in November 1996; 

Lead-based paint activities rules- 
final action in June 1996; and 

Requirements for the disposal of 
lead-based paint abatement waste- 
final action in September 1996 

Solid and Hamrdous Waste: Paint 
manufacturing wastes listing-notice 
of proposed rulemaking in September 
1997. 

Air Q d t y :  National VOC 
emission standards for automotive 
refinish coatings--final action in 
December 1996; 

VOC regulation for architectural 
coatings-final action in October 
1996; 

Aerosol spray paints VOC rule- 
notice of proposed rulemaking in 
September 1996; and 

Reduction of VOC emissions from 
coatings used in the aerospace, wood 
furniture, and shipbuilding indus- 
tries-notice of proposed rulemaking 
in July 1996. 

Bill To Amend The Clean Air Act 
Introduced-Representative Joe 
Barton (R-TX) introduced legislation 
(H.R. 3519) on May 23 to amend the 
Clean Air Act by allowing, among 
other things, sources of pollution to 
trade emission credits. As currently 
written, the measure would permit 
state emission trading programs as 
long as they do not cause a region to 
miss an attainment deadline or a rise 
in emissions. In addition, the bill 
allows facilities to make minor 
changes in their operations without 
first obtaining EPA approval. 

Other provisions of the bill 
include excluding minor new source 
review from the operating permit 
program, providing for facility-wide 
emission caps instead of subsections of 
facilities, and extending operating 
permits from five years to up to ten. 

Although there are few remaining 
legislative days in the congressional 
calendar for action on the measure, 
the bill may be considered on a House 
corrections day, which is set aside for 
non-controversial measures. Support- 
ers of the measure believe that, even if 
it doesn't advance from committee, 
the issue has been brought to the 
attention of both Congress and the 
public, which may lead to changes in 
the next session. 

Supedund Update-As the 
remaining days on the Congressional 
calendar dwindle, the possibility of 
passage of Superfund reform legisla- 
tion in both the House and Senate is 
becoming less likely. In the House, 
GOP leaders have scheduled H.R. 
2500 for floor debate onJuly 17, but 
at press time, the bill had not yet even 
been scheduled for markup by the 
House Commerce Committee. 
Currently, intra-party negotiations 
over the bill's content are still 
continu~ng, with no end in s~ght. 
Disagreement still centers around the 

issues of liability and natural resources 
damages. 

And in the Senate, negotiators 
from both parties have proposed a 
series of different Superfund reform 
plans in their ongoing effort to reach 
a bipartisan compromise. Although 
meetings between Democratic and 
~ e ~ u b i c a n  representatives and EPA 
Administrator Carol Browner have 
been described as "positive," little 
actual progress in developing an 
agreement has been made. Senate 
leaders had hoped to mark up a 
bipartisan bill in the Environment 
and Public Works Committee by the 
Memorial Day recess, but that 
deadline passed with no action. 
Robert Smith (R-NH), chairman of 
the Senate Subcommittee on 
Superfund, Waste Control, and Risk 
Assessment, has stated that he 
believes a bill can be passed this year, 
but only if it finishes committee mark 
up by July 4. The House and Senate 
are both apparently waiting for the 
other side to move forward with their 
respective Superfund measures. 

To further complicate reauthoriza- 
tion efforts, a federal district judge has 
struck down portions of the Superfund 
liability scheme. In U.S. v. Olin 
Corporatian, the judge ruled that there 
is no specific provision in the 
Comprehensive Environmental 
Response, Compensation & Liability 
Act (CERCLA) for retroactive 
liability. Although legal experts 
expect this ruling to face a number of 
courtroom challenges and that it is 
too soon for opponents to celebrate 
the end of the Superfund program, the 
decision has only added to the 
controversy over reauthorization. 

Florida Solvent Mixtures Tax 
Repealed-Florida's excise tax on 
solvent mixtures has been repealed, 
effective July 1,1996. The repeal 
came about as a result of the enact- 
ment of a bill, S.B. 1148, developed 
by the Florida Paint Council and 
NPCA. 

In 1983, Florida established a trust 
fund to help pay for the cleanup of 
hazardous waste sites, emergency 
response operations, and the rehabili- 
tation of contaminated drinking water 
systems. In 1989, the tax base was 
broadened to include solvent 
mixtures, levied when the product was 
first produced or imported into the 
state. 

The repeal of the excise tax on 
solvent mixtures is prospective; the 
tax will not be imposed on products 
manufactured or imported into the 
state after July 1, 1996. 



States 
ALASKA 

~~~~~~~~l A ~ ~ ~ ~ - A K  S, 199 
(Leman and Pearce) relates to 
environmental audits and health and 
safety audits to determine compliance 
with certain laws. On May 2, the bill 
was withdrawn from consideration by 
the House Committee on  Labor and 
Commerce. 

ARIZONA 
WaterQdty-AZ S. 1401 

(Buster) provides, among other things, 
for issuance of a single area-wide permit 
for discharges and for new exemptions 
from permit requirements. The gover- 
nor signed the bill on April 16. 

CALIFORNIA 
Air Quality (Prop0sed Re&tim)- 

The California Air Resources Board 
(CARB) proposed a regulation (96 
CARR 864) which would incorporate 
by reference federal criteria for the 
precertification of commonly used air 
pollution equipment. Contact Mike 
Tollstrup, CARB, (916) 323-8473. 

Enuironmmtal S, 1752 
(Sher) provides that no civil or 
administrative sanction shall be 
assessed against any person who, as a 
result of an environmental audit, fully 
discloses a minor violation of an 
environmental regulation. On June 
11, the Senate Committee on Natural 
R~~~~~~~ and wildlife amended and 
released the legislation. 

Graffiti--CA A. 2295 (Sweeney) 
authorizes to order, upon 
conviction for a graffiti offense, that 
the defendant keep the damaged 
property or another property free of 
graffiti for a specified period of time. 
The bill was approved by the assembly 
and sent to the Senate Committee on 
Criminal Procedure on May 30. 

CA A. 2331 ( ~ ~ l d ~ ~ i t h )  makes it 
a felony, punishable by prison and 
suspension of driving privileges, for 
any person to deface with graffiti 
property not his own where the 
amount of defacement is more than 
$400 but less than $5,000. The 
assembly approved the legislation On 

May 24; it was referred the 
Committee on Criminal Procedure. 

A' 2433 (Harvey) provides 
with respect to the first and 

second violations relating to graffiti, 
the maximum fine and community 
service time be doubled. Any 
subsequent violations would impose a 
fine of up to $3,000. On May 20, the 

Proposed Legislation and 
bill passed the assembly and was sent 
to the Senate Committee on Criminal 
Procedure for consideration. 

~~~~~d~~~ waste<- S, 1757 
(Calderon) exempts a surface 
impoundment that was constructed 
before July 1,1996 from the land 
disposal prohibitions for hazardous 
waste pursuant to the federal Resource 
Conservation and Recovery Act 
(RCRA), and from the federal 
minimum treatment standards. On 
M~~ 30, the bill passed the senate 
and referred it to the Assembly 
Committee on Environmental Safety 
and Toxic Materials. 

Hazardous Waste (Proposed 
Regulation)-The califomia D ~ ~ ~ ~ .  

of ~~~i~ substances ~ o ~ ~ ~ ~ l  
(DTSC) propmed a regulation (22 
CCR) which would allow large 
volumes of n o n - ~ ~ R A  hazardous 
waste to be eligible for the statutory 

and exclusions for 
recyclable materials. Contact Joan 
Ferber, DTSC, (916) 322-1003. 

~~~~~h~ waste (Regulatim)-~ 
regulation (96 CARR 813) adopted 
by the California DTSC repeals 
specific requirements concerning 
treatment standards for non.RCRA 
waste categories. The rule became 
effective March 29. Contact Joan 
Ferber, DTSC, (916) 322-6409. 

~~~~~h~ ~ ~ ~ i ~ h  T ~ ~ ~ ~ ~ ~ ~ ~ -  
tim--CA A. 2201 (House) repeals 
the provisions requiring the inspec- 
tion of vehicles used to transport 
hazardous waste and the adoption of 
"Plations for containers used to 

hazardous waste' The 
assembly approved the measure on 
M~~ 30; it is currently under consider. 

by the Committee On 

T1anspoaation' S. 2080 (O'Connell) 
enacts the Comprehensive Childhood 
Lead Poisoning Prevention Act, 
which finds that the state lacks an 
approach to lead evaluation 
and control. On May 29, the bill 
failed to pass out of the Senate 
Appropriations Committee. 

Packaging-CA A. 2508 (House) 
requires every rigid plastic container 
sold or offered for sale in the state to 
generally meet specified criteria, 
including that the container is 
subsequently reused by a particular 
user industry for at least two years. 
The legislation was passed by the 
assembly on May 23 and sent to the 
Senate Committee on Governmental 

Regulations 
Spray Paint Resnictim-CA S. 

1696 (Kopp) prohibits any person, 
firm, or corporation from selling, 
offering to sell, giving, or in any way 
furnishing to another person any 
"portable" aerosol paint, 
and would prohibit any person, unless 
he possesses a exemption* 
from possessing any aerosol container 
of paint while on the private property 
of another or in any public place. On 
M ~ Y  23, the Senate A ~ ~ r o ~ r i a t i o n s  
Committee held the bill without 
recommendation. It is considered 
dead for this session. 

Toxic Substances-Proposition 
6 5 X A  A. 3160 (Olberg) allows the 
State attorney general to certify that a 
private attorney's action to enforce 
Proposition 65 would not be in the 
public interest. On  May 31, the bill 
failed to pass the assembly. 

Toxic Substances-Proposition 65 
(Notice)-The California Office of 
Environmental Health Hazard 
Assessment (OEHHA) has issued a 
revised list of chemicals (96 CARR 
930) that are to the state to 
cause cancer or reproductive toxicity, 
as required by Proposition 65. The 
amendments were effective May 1. 
Contact OEHHA! (916) 445-6900. 

Water Quality-CA A. 2620 
(Morrissey) provides that dischargers 
shall not be required to meet water 
quality standards that exceed 
standards prescribed under the federal 
Safe Drinking Water Act, unless 
Othe"ise required to federal 
law or those water quality standards 
that are prescribed for the purpose of 
regulating newly discovered contami- 
nants determined to be hazardous. 
The bill passed the assembly and was 
sent to the Senate Committee on 
Toxics and Public Safety Manage- 

COLORADO 

Air Quality (Proposed Regulation)- 
The Colorado Air Quality Control 
Commission (AQCC) proposed a 
regulation (5 CCR 1001) which 
would adopt new source performance 
standards for the determination of 
volatile matter content, water 
content, density, volume solids, and 
weight solids of surface coatings. 
Contact Technical Secretary, AQCC, 
(303) 692-2000. 

A proposed rule (20 COR 3) of 
the Colorado A W C  would specify 
that permits issued by the U.S. EPA 
under Parts C or D of the Clean Air 
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Act are considered to be applicable 
criteria of the state operating permit 
program. In addition, the rule expands 
references to major sources obtaining 
operating permits. Contact A W C ,  
(303) 692-3100. 

Hatardous Waste (Re&tim)-A 
rule (6 CCR 1007) adopted by the 
Colorado Department of Public 
~ ~ ~ l ~ h  and ~~~i~~~~~~~ ( D ~ H E )  
allows public access to information 
throughout permitting process and 
operational lives of facilities that 
store, treat, or dispose of hazardous 
wastes. The rule went into effect on 
May 30. Contact Karen Osthus, 
DPHE, (303) 692-3300. 

L e a d 4  S. 13 1 (Alexander) 
concerns a comprehensive plan to 
reduce lead poisoning. On April 23, 

of the bill was indefi- 
nitely postponed. 

CONNECTICUT 
~i~ Q ~ ~ ~ ~ - - c T  S. 267 ( ~ o ~ ~ i ~ .  

tee on the ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ )  pmvides 
loans to small businesses and 
manufacturers to meet Clean Air Act 
requirements. On May 29, the 
governor signed the legislation. 

FLORIDA 
Air Quality (Proposed Regulation)- 

The Florida Department of Environ- 
mental Protection (DEP) has 
announced changes to a proposal (22 
FLAR 2697) to amend requirements 
for operating permits for major sources 
of air pollution. The revisions include 
specifying that reports on all devia- 
tions from permit conditions must be 
submitted on a semi-annual basis; 
deleting sections governing excess 
emissions resulting from facility 
startup, shutdown, or malfunction; 
and modifying provisions for local air 
programs. Contact Beth Hardin, DEP, 
(904) 488-01 14. 

Water Quality-FL S. 1148 
(McKay) excludes solvent mixtures 
from the substances that are subject to 
the tax on pollutants for water 
quality. The legislation became law 
without the governor's signature on 
June 1. 

IDAHO 
Water Quality (Proposed Re&- 

tion)-The Idaho Department of 
Health and Welfare (DHW) has 
proposed a rule (96 IDAB 11) which 
would amend water quality regula- 
tions according to the federal Clean 
Water Act. Under the proposal, a 
process to incorporate federal 

70 

maximum daily load requirements 
within current water quality programs 
would be established, among other 
things. Contact Mark Shumar, DHW, 
(208) 373.0502. 

lLllNOlS 
Air &lity-IL S. 1408 

(Luechtefeld and Rea) provides for 
legislative review of any proposed 
memorandum of understanding which 
may require the state to 
emissions reductions in addition 

specified by the 'lean Air Act 
Amendmenu' On May 29' the 
was sent to the governor for signature. 

Hatadous h 4 a t e d  TransPormtion 
(Re&hon)-A regulation (20 ILR 
6535) adopted by the Illinois 
Department of Transportation (DOT) 
incorporates federal requirements for 
the manufacture and maintenance of 
cargo tank motor carriers, amends 
design loading standards for certain 
cargo tank motor carriers, and updates 
provisions for the transportation of 
hazardous materials in tank cars. The 

went into effect 30. 
Contact Cathy Allen, DOT, (217) 
785-1181. 

Final rules of the Illinois DOT 
adopts federal standards by reference 
for, among other things, cargo tank 
motor vehicles, the transportation of 
portable tanks, lists of reportable 
hazardous substance, and the 
construction and maintenance of 
intermediate bulk containers used for 
the transponation of hazardous 
materials. The regulation went into 
effect April 30. Contact Cathy Allen, 
DOT, (217) 785-1181. 

Water Quafig (Proposed Re&- 
 ti,,,,)-^ proposal ofthe lllinois 
Pollution Control Board (PCB) would 
require the state to adopt regulations 
which are identical in substance with 
federal clean water ~~t standards for 
pretreatment requirements. Contact 
Dorothy Gunn, PCB, 100 W. 
Randolph Street, Suite 11-500, 
Chicago, IL 60601. 

INDIANA 
Air (Proposed 

A proposal (19 INR 2099) of the 
lndiana D~~~~~~~~ of E ~ ~ ~ ~ ~ ~ ~ ~ ~ .  
tal M~~~~~~~~~ (DEM) a 
program of permit-byrule for sources 
with very small emissions would set 
criteria for exempting such sources 
from Title V requirements, establish 
regulations for demonstrating 
compliance, and define recordkeeping 
requirements. Contact Mike Bmoks, 
DEM, (317) 233-5686. 

Air N i t y  (Hearing Notice)-The 
Indiana Pollution Control Board 
(PCB) has rescheduled a hearing on a 
proposed rule which would establish 
requirements for continuous emissions 
monitoring systems on certain types of 
facilities. The hearing will now be 
held on July 11 in Indianapolis. 
Contact John Broyles, PCB, (317) 
233-0118. 

Hazardous Waste (Regulation)-A 
final regulation (19 1NR 1970) of the 
Indiana Department of Envimnmen- 
tal Management (DEM) incorporates 
by reference federal financial 
responsibility standards for owners 
and operators of hazardous waste 
treatment, storage and disposal 
facilities. The rule went into effect 
May 1. Contact Elaine Roemer, DEM, 
(317) 232-8883. 

IOWA 
Air Quality (Regulation)-A final 

rule (18 IAAB 1766) of the Iowa 
Environmental Protection Commis- 
sion (EPC) amends current provisions 
concerning air pollutants to, among 
other things, exempt acetone from the 
list of volatile organic compounds 
(VOCs), establish a voluntary 
operating permit rule for small 
sources, specify that visible emission 
standards of less than 40% may be set 
up in construction permits, and alter 
the requirements for qualification in 
visual determination of the opacity for 
emissions. The replation was 
effective June 12. Contact Catharine 
Fitzsimmons, EPC, (515) 281-8941. 

KANSAS 
Water Quality (Proposed Regula- 

of the Kansas 
of Health and Environ. 

merit (DHE) would establish new 
wastewater Permit fee categories and 

'pecify fees for general permits 
and for storm water. Contact Chris- 
tine Seeds, DHE, (913) 296-5506. 

LOUISIANA 
Regulatory Agenda (Notice)-The 

Louisiana Department of Environ- 
mental Quality (DEQ) has issued its 
spring 1996 edition of the semi- 
mnual regulatory agenda, including 

On proposed rules 
and other proposals that are scheduled 
for "lease in 1996. Lana 
Guidni' DEQ1 (504) 765-0399' 

MAINE 
Air Quality (Proposed Regulation)- 

A pmposal of the Maine Department 



of Environmental Protection (DEP) 
would amend the maximum allowable 
ambient air quality increases for 
particulate matter to incorporate 
federal standards for the prevention of 
significant deterioration. Contact 
~ a r o l y n  Wheeler, DEP, (207) 287. 
243 7. 

Solid Waste (Proposed Regulation)- 
The Maine DEP proposed a rule 
which would amend provisions for the 
registration, installation, operation 
and removal of underground storage 
tanks to make them consistent with 
federal standards. Contact George 
Seel, DEP, (207) 287-2651. 

MARYLAND 
Lead-MD H. 23 (Hubbard) 

requires the establishment of programs 
for lead poisoning screening and 
education. On April 6, the conference 
committee report on the measure was 
adopted by the House. 

Lend (Regulation)-A rule adopted 
by the Maryland Department of the 
Environment (DOE) establishes 
standards and procedures for the 
accreditation of persons who conduct 
inspections or risk assessments for lead 
paint, or who are involved in lead 
paint abatement. The regulation was 
effective May 20. Contact Deanna 
Miles-Brown, DOE, (410) 631-3173. 

Lead (Proposed Regulation)-The 
Maryland W E  has proposed a 
regulation which would establish 
standards and for the 
conduct of lead paint abatement 
activities. Contact Deanna Miles- 
Brown, DOE, (410) 631-3173. 

MICHIGAN 
Air Quality (Regulation)-A 

regulation (96 MIR 9) adopted by the 
Michigan Department of Natural 
Resources (DNR) would set up a 
voluntary statewide emission 
averaging and reduction credit 
program. The rule, which became 
effective March 15, specifies the 
criteria for program eligibility, lists the 
instances in which the use of 
averaging and reduction credits is 
prohibited, establishes required 
methods for emission monitoring and 
reduction credit quantification, and 
sets up recordkeeping and registration 
procedures. Contact DNR, (517) 373- 
7069. 

A proposal issued (96 MIR 105) by 
the Michigan Depamnent of 
Environmental Quality (DEQ) would 
amend the definition of VOC; modify 
permit exemptions; establish new 
standards for general permits to install 

and for limiting potential to emit; 
incorporate federal standards for 
controlling hazardous air pollutants; 
and update requirements for the 
renewable operating permit program. 
Contact DEQ, (517) 373-7069. 

Solid Waste-MI S. 941 
(McManus) provides for solid waste 
permit and license application fees. 
The bill has passed both the House 
and Senate; on June 5, the Senate 
concurred with the House amend- 
ments. 

MINNESOTA 
Air Quality (Regulation)-A final 

regulation (20 MNSR 2254) of the 
Minnesota Pollution Control Agency 
(PCA) incorporates federal require- 
ments governing national emission 
standards for hazardous air pollutants 
for source categories into state law. 
The regulation went into effect April 
22. Contact Shertyl Livingston, PCA, 
(612) 296-7832. 

MONTANA 
Air Quality (Proposed Regulation)- 

Regulations (96MTAR 1019, 1024) 
proposed by the Montana Board of 
Environmental Review (BER) would 
amend the current definition of 
VOCs in order to be consistent with 
federal standards and would incorpo- 
rate federal pidelines for the 
administration of maximum achiev- 
able control technology requirements 
of haardous air pollutants. Contact 
BER, (406) 444-2544. 

NEVADA 
Air Quality (Regulation)-A final 

rule of the Nevada State Environmen- 
tal Commission (SEC) revises state 
hazardous air pollutants standards to 
conform with federal requirements by 
repealing certain redundant provi- 
sions concerning the adoption of 
emission standards, best available 
control technology, and minimum 
available control technology. The 
regulation was effective Mav 3. 
contact David Cowperthwaite, SEC, 
(702) 687-4670. 

A regulation adopted by the 
Nevada SEC increases Class I and 11 
air quality stationary source permit- 
ting fees; decreases Class 11 general 
permit fees; increases the annual 
emissions fees; exempts sources 
emitting less than 25 tons per year 
from such fees; and eliminates specific 
general fees. The rule became 
effective May 3. Contact David 
Cowperthwaite, SEC, (702) 687- 
4670. 

NEW HAMPSHIRE 
Air Quality (Regulation)-A final 

tule (16 NHRR 11) of the New 
Hampshire Department of Environ- 
mental Services (DES) amends and 
readopts requirements to implement 
air quality standards for difference 
types of pollutants emitted in or 
transported into the state. The 
regulation went into effect April 25, 
1996 and will expire April 25,2004. 
Contact Susan Jones, DES, (603) 
271-7874. 

Water Quality (Proposed Regula- 
tion)-The New Hampshire DES 
proposed a regulation (16 NHRR 5) 
which would amend standards for 
surface water quality, including 
provisions to ensure compliance with 
federal EPA requirements. Contact 
George Berlandi, DES, (603) 271- 
2457. . . 

A proposed rule of the New 
Hampshire DES would establish 
pretreatment standards for industrial 
wastewater which must be conformed 
to before discharge into a sewer 
system or treatment facilitv can occur. 
Contact George Carlson, DES, (603) 
271-2052. 

NEW JERSEY 
Solid Waste (Proposed Regulation)- 

A proposal of the New Jersey 
Department of Environmental 
Protection (DEP) would, among other 
things, introduce new requirements 
for surface impoundments and for 
solid waste treatment, storage and 
disposal facilities; detail recordkeeping 
and reporting requirements for solid 
waste facilities and transporters; and 
specify registration requirements for 
transporters of both solid and 
hazardous waste. Comments must be 
received by July 5. Contact Janis 
Hoagland, DEP, (609) 292-0716. 

NEW MEXICO 
Air Quuliry (Proposed Regulation)- 

A proposed regulation (7 NMR 181) 
of the New Mexico Environmental 
Improvement Board (EIB) would 
incorporate U.S. EPA air emissions 
requirements, and would amend 
requirements for construction permits, 
new source performance standards, 
and emission criteria for hazardous air 
pollutants. Contact Dave Wunker, 
EIB, (505) 827-1032. 

NEW YORK 
Air Quality-NY A. 10818 

(Committee on Rules) clarifies that 
fugitive emissions are included in 



determining whether a source of 
hazardous air pollutants is subject to 
Title V permits. lntroduced on May 
30, the bill is under consideration by 
the Assembly Committee on Rules. 

Graffiti-NY S. 4578 (Tully) 
delays the issuance of a driver's license 
to any person under age 21 for one 
year for each conviction or adjudica- 
tion as a youthful offender for making 
g&Iti. ne measure repassed the 
Senate on June 4 and was sent to the 
Asxmbly Committee on Transports- 
tion. 

NY S. 7636 (Maltese) creates a 
new crime of making graffiti in the 
first degree when a person commits 
another graffiti crime on the same or 
religious property within a period of 
ten years. lntroduced on May 30, the 
bill was referred to the Senate 
Committee on Rules. 

Transporm- 
tion-NY S. 391 (Levy) establishesa 
task force to develop and implement a 
statewide system for recording 
incidents involving railroad carriers 
transporting hazardous materials. On 
June 4, the bill passed the Senate and 
was referred to the Assembly 
Committee on Transportation. 

Led-NY S. 1262 (Volker) 
establishes a lead abatement licensing 
and certification program to reduce 
the health and safety hazards 
associated with lead abatement. On 
June 10, the measure was amended on 
the Senate floor. 

Water Qwnlity (Notice)-The New 
York Department of Environmental 
Conservation (DEC) has issued a 
series of fact sheets (18 NYSR 81), 
available to the public, which lists the 
upcoming proposed amendments to 
the stateIs water quality standards. 
Contact Scott Stoner, DEC, (518) 
485-5824. 

OHIO 
Hazardous Waste--OH H. 435 

(White) revises the requirements and 
procedures governing modifications of 
hazardous waste facility installation 
and operation permits. The governor 
signed the bill on May 20. 

OKLAHOMA 
Water Quality (Proposed Regula- 

tion-A proposal (13 OKR 1287) 
issued by the Oklahoma Department 
of Environmental Quality (DEQ) 
would incorporate by reference the 
final national pollutant discharge 
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elimination system storm water multi- 
sector general permit for industrial 
activities into the state water quality 
program. Contact Cary Pirrong, DEQ, 
(405) 271-5205. 

OREGON 
A~~ ~~l~~ (Proposed Regulation)- 

The Oregon Department of 
mental Quality (DEQ) proposed a 
rule (35 ORRB 7) which would revise 
the definition of VOC to reflect the 
U.S. EPA's delisting of acetone. The 

Went into effect March 29' 
Contact Susan Greco, DEQ, (503) 
229-5213. 

A p"posal (35 ORRB 18) of the 
Owgo" DEQ would fees for 
the administration of a pilot pol1ution 
prevention tax credit program, 
designed to use fiscal incentives to 
encourage businesses regulated under 
certain national emission standards 
for hazardous air pollutants to install 
equipment to prevent pollution. 
Contact Susan Greco, DEQ, (503) 
229-5213. 

Hazardous Materials Transportation 
(Regulation)-A regulation (35 ORRB 
10) adopted by the Oregon Depart- 
ment of Transportation (DOT) 
incorporates federal standards for 
hzardous materials; motor carrier 
safety; and driver, vehicle and 
hazardous materials out-of-service 
equipment. The rule went into effect 
~ ~ ~ i l 1 .  B ~ ~ ~ ~ ~ T ~ ~ ~ ,  
DOT, (503) 945-5278. 

RHODE ISLAND 
Air Quality (Regulation)-A final 

regulation (96 RlCR 104) of the 
Rhode Island Department of Environ- 
mental Management (DEM) limits 
the VOC content of coatings used in 
wood product manufacturing 
operations and from solvent cleaning 
operations. In addition, the sale of 
automotive refinishing products that 
do not meet VOC limits is banned, 
and the VOC content of coatings and 
other surface preparation products 
must be listed on certified product 
data sheets. The rule went into effect 
April 8. Contact Barbara Morin, 
DEM, (401) 277- 
2808. 

Spray Paint Restrictions-R1 S. 
2837 (Palazzo) bans the sale of 
"portable" cans of spray paint. On 
May 21, the legislation was amended 
and released from the Senateludiciary 
Committee. 

SOUTH CAROLINA 
Air Quality (Regulation)-A 

regulation adopted by the South 
Carolina Department of Health and 
Environmental Control (DHEC) 
incorporates federal revisions of air 
quality model guidelines for the 
prevention of significant deterioration 
in order to improve the technical 
basis for impact assessment of sources 
of air pollution. The rule was effective 
April 26. Contact DHEC, (803) 734- 
4750' 

VERMONT 
Lead-VT H. 778 (Committee on 

Health and Welfare) creates a 
program to prevent lead paint poi- 
soning in children in rental housing 
and child care facilities. The governor 
signed the legislation on May 15. 

WEST VIRGINIA 
Hazardous Waste (Regulation)-- 

 he West Virginia Division of 
Environmental Protection (DEP) 
adopted a regulation, effective June 1, 
which amends current hazardous 
waste management requirements by 
incorporating specific federal 
standards, including provisions for (1) 
small quantity generators; (2) interim 
status for owners and operators of 
hazardous waste treatment and 
disposal facilities; and (3) land 
disposal restrictions. Contact H. 
Michael Dorsey, DEP, (304) 558- 
2505. 

WISCONSIN 
Hazardous Matenhls Transportation 

(Regulation)-The Wisconsin 
Emergency Response Board (ERB) 
issued an emergency regulation (ERB 
4), effective February 23, which will 
allow the continuation of the 
Wisconsin Hazardous Materials 
Transportation Registration program, 
including the fees for transporting 
hazardous materials. Contact Jan 
Grunewald, ERB, 2400 Wright Street, 
Madison, W153707-7865. 

( ~ ~ ~ l a t i ~ ~ ) - ~ h ~  wisconsin 
Department of Health and Social 
Services has permanently adopted an 
emergency rule which establishes 
criteria for grants to support educa- 
tional programs on the dangers of lead 
paint and funds lead poisoning 
Screening and inspections' The 
regulation was effective "Iy 
Contact Bill Otto, Bureau of Public 
Health, (608) 266-9337. 



Optlmiratlon d Paint Formulations Made 
Easy with CornputermAided Design of 
Experiments for Mixtures 
Mark J. Anderson and Patrick J. Whitcomb-Stat-Ease. Inc.* 

Introduction 

P owerful desk-top software tools now 
make it easy to optimize paint formu- 
lations. Coatings researchers can use 

the computer to apply statistically hased de- 
sign of experiments (DOE) for mixtures-a 
proven method for making hreakthrough im- 
provements in cost and performance. This 
paper shows the application of the latest 
technology of computer-aided mixture de- 
sign to data from Hesler and Lofstrom's 1981 
article "Application of Simplex Lattice De- 
sign Experimentation to Coatings Re- 
search."' In the process the essential aspects 
of mixture methodology are illustrated. 

Experimental 

Hesler and Lofstrom reformulated a coatlng 
composed of a prime pigment (titanium di- 
oxide), a vehicle (latex emulsion), and two 
extender pigments. They hoped to meet or 
exceed existing hiding power and scruh loss 
performance while lowering material cost. 
Their study focused on nun-volatile materi- 
als, of which seven percent represented ad- 
ditives that remained at fixed levels. The 
remainder, re-coded to loo%, varied as fol- 
lows: 5-4596 prime pigment, 20-60% vehicle, 
30.70% extender 1,5-45% extender 2. These 
four components are labeled A, B, C, and D 
respectively. 

Because each of these constraints covers 
an identical range (40%), the design space 
forms a simplex (the tetrahedron in Figure 
1). The points shown on this figure come 
from a statistically hased mixture design 
called a simplex centroid.' (Hesler and 
Lofstnm's designation of their design as a 
simplex lattice is a misnomer). In general, a 
simplex centroid design provides purest 
hlends to estimate main effects, binary blends 
for interactions, ternary blends for third- 
order effects, and so on to the overall cen- 
troid. In this case, the simplex centroid gave 

2021 E. Hennepin Ave., Ste 191. Minneopolis, MN 
5.5413. 

Table I--Pseudocomponent Coding for Purest Blends: The Extreme Vertices. 
(Actual comDonent values shown in wrentheses.) 

Component Component Component C Component D 
Blend (rio,) (Vehicle) (Pigment) (Pigment) 

four purest hlends, six hinary hlends, four 
ternary blends, and one blend of all four 
components. Hesler and Lofstrom added four 
check hlends along the axes from the cen- 
troid to the extreme vertices. They also rep- 
licated each of the 19 experimental blends 
to provide estimation of pure error. 

For convenience of computing, the 38 
resulting hlends were re-coded to 0 at mini- 
mum concentration and 1 at maximum con- 
centration. These values are labeled 
"pseudocomponent."Table 1 shows the cod- 
ing for the four purest blends represented by 
the extreme vertices in Figure 1. The com- 
plex mixture design with actual results is 
reproduced in Table 2. 

W ~ t h  the aid of software? the resulting re- 
sponse data for hiding power and scmh loss 

Max A 

Max C 
Figure I-Simplex centroid for four 

components. 

were fitted via least squares regression to 
canonical mixture models? These polyno- 
mial models can be recognized by lack of an 
intercept. Appendix 1 shows the derivation 
of the canonical mixture model for linear 
hlending of two components. The model 
includes all the components while account- 
ing for the restriction that all must add to 
unity. This restriction could also be satisfied 
by sacrificing one of the terms from the 
original polynomial, but this obscures the 
interpretation. (See footnote in Appendix 1 
for the alternate model-also known as a 
"slack variable" mixture model.) 

If expanded to a sufficient order, canoni- 
cal mixture models provide a good approxi- 
mation of the true response surface. Table 3 
shows the results of the model fitting along 
with key statistics. Second order terms were 
needed to model the interactions between 
components. Also, analysis revealed that tak- 
ing logarithms of the responses gave a better 

Figure 2-Trace plot of hiding power 
showing effect of components A, 6, 

C, and D. 
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fit. The log transformation typically helps 
when the response range approaches or ex- 
ceeds an order of magnitude. In this case, 
hiding power ranged from 3.6 to 36 and 
scrub loss ranged from 24 to 1155. 

Table 2--Experimental Data 

A B C D Hiding Scrub 
Blend (TiOJ (Vehicle) (Pigment) (Pigment) Power Lossa Canonical mixture models provide a great 

deal of utility to formulators. Main effects 
indicate response at maximum level of a 
particular component. For example, from 
Tabk 2 you see that the coefficient for com- 
ponent A (titanium dioxide) reached a rela- 
tively high level of 1.505 in the model for 
hiding power. Responses were transformed 
by log base ten, so to return to original units 
you must use the antilog. This results in 
predicted hiding power of 32 at the blend 
which was rich in titanium dioxide. (Hesler 
and Lofstrom report actual results of 35.9 
and 29.8.) 

The second order terms, such as AB, 
reveal interactions. For responses where 
higher is better, such as hiding power, posi- 
tive interaction coefficients indicate syner- 
gism. Negative interaction coefficients indi- 
cate antagonism. For responses where lower 
is better, such as scrub loss, the inverse is 
true: positive coefficients on interactions 
indicate antagonism and negative coeffi- 
cients show synergism. 

In some cases it becomes necessary to 
add a third-order term, creating a "special 
cubic" polynomial model. In a four-compo- 
nent blend, these terms will be: ABC, ABD, 
ACD, and BCD. They estimate three-com- 
ponent interactions. 

Interpretation Graphs 

Rather than belahor interpretation of coef- 
ficients, it is best to look at response graphs 
to gain insights ahout your mixture system. 
Trace plots can be very helpful, particularly 
with more than threecomponents. The plots 
reveal how the response changes when 
changing the concentration of each compo- 
nent while keeping all others in constant 
proportion, The overall centroid makes a 
good starting point. Figure 2 shows the trace 
plot for hiding power. Not surprisingly, it 

(0) Average from hvo measurements made on each blend. 

Toble J-Computer-Generated Predictive Modelk 

Hiding Power: 

Log Y = 1.505 A t 0.563 B t 0.965 C + 0.908 D 
t 0.707 AB t 0.515 AC t 0.424 AD - 0.086 BC - 0.229 BD - 0.001 CD 

(Overall F=402 with p < 0.001 and no significant lack of fit (p=0.136)) 

Scrub Lou: 

Log Y, = 2.927 A t  1.581 B + 2.279 C t 2.840 D 
- 1.305 AB - 0.328 AC - 0.298 AD - 1.243 BC - 1.837 BD - 0.126 CD 

(Overall F=77 with p < 0.001 and no significant lack of fit (p=0.334)) 

(a) Responses transformed with loo base ten and tit bv least squares renression to Scheffe mixture cohmomlals Figure 3-Trace plot of scrub loss 
showing effect of components A, 8. 

C, and D. 
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Optimization of Paint Formulations 

Table 4--Optimization Objectives 
- 

Hiding Power z 9.93 
Scrub Loss 5 108 mg/100 cycles 
Raw Material Cost 5 $2,06/gailon 

where: 
RMC = 3.2651 A t  1.5604 B t 1.6269 C t 1.2741 D 

based on pseudocomponent coding, 

Figure 4-Contour plot of hiding 
power at 25% no,. 

DESIGN-EXPERT Plot-Model: Qua- 
dratic 

Actual Components: XI = Vehicle; X2 
= Extender A; X3 = Extender B 

Actual Constants: Ti02 = 0.25PO 

Table 5-Numerical O~timimtion via Deslrabilitv Analvsis 

Goal Low High ResuR Derirabilily 

Hiding power ........ max 9.93" 35.00" 11.02 0.08 
Scrub loss .............. min 30.00" 108.0W 77.44 0.26 
Cost ....................... min 1 .20m 2.136~ 1.96 0.12 

(c) Control Value 
(m) Arbitrarily set near experimental minimum or maximum 

Overall Desirobilii = q0.08 x 0.26 x 0.12 = 0.135 
At optimum component levels of: 

13.67% A--Prime pigment (titanium dioxide) 
33.71% W e h ~ c l e  (lotex emulsion) 
48.6206 C-Extender pigment 1 
5 . m  D-Extender Dioment 2 

Figure 5-Contour plot of hiding 
power at scrub loss at 5% TiO? 
DESIGN-EXPERTPlot-Model: Reduced 

Quadratic 

Actual Components: XI = Vehicle; X2 
= Extender A; X3 = Extender B 

Actual Constants: T102 = 5.00E-02 

Table 6-Confirmation of Hesler and Lofstrom's (H&U Predicted Ootimum 

Predicfed Predicted 
Control (by H&U Observed (by A&W) 

Hiding power .......... 9.93 1 1.35 10.15 10.40 
Scrub loss ................ 108 16 52 58.6 
Cost ........................ $2.06 $2.01 $2.01 $2.01 

H&Cs 'optimum formula' formula': 

15% A--Prime pigment (titanium dioxide) 
39% &Vehicle (latex emulsion) 
41% C-Extender plgrnent 1 
5% &Extender pigment 2 

'Note that this differs somewhat from Anderson and Whitcomb's (A&W) optimum formula 
(shown in Table5). 

Figure 6 3 - 0  view of hiding power 
at 25% no2' 

Response: Log 10 Hiding in Original scale 
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Response: Log 10 Scrub in Original scale 

Figure 7 3 - D  view of scrub loss at 
5%. 

indicates that titaniumdioxide makes a large 
positive impact. Figure 3 shows the trace 
plot for scrub loss. Titanium dioxide again 
makes an impact but in this case lower is 
better. The other three components show 
more effect on scrub loss than on hiding 
power. 

Two-dimensional contour plots provide 
numerical predictions as a function of the 
component levels. Only three components 
can be displayed at once. Extra components 
must be "sliced." Figure 4 illustrates the 2D 
contour plot for hiding power sliced on tita- 
nium dioxide at 25%. Normally the choice 
of component for slicing should be based on 
the trace plots. It is best to plot the compo- 
nents that exhibit larger, non-linear effects 
and slice on the others. However, to main- 
tain consistency with the plots originally 
produced by Hesler and Lofstrom, the plots 
in this paper are based on titanium dioxide 
as the constant. Figure 5 shows the contour 
plot for scrub loss with titanium dioxide 
held at a low level of five percent. Note that 
both plots provide predictions in the origi- 
nal scale, but they are based on the log mode 
shown in Tabk 3. 

Three-dimensional views of these "slices," 
shown in Figures 6 and 7, provide valuable 
perspectives on the shape of the surfaces. 

Figure 8-Graphical overlay con- 
tour plot (slice at titanium dioxide 

level of 15%). 
Actual Components: XI = Vehicle; 

X2 = Extender A; X3 = Extender B 
Actual Constants: TiO, = 0.1500 

They help the experimenter visualize the 
responses. 

Multiple Response 
Optimization 

The objective for optimization is to make a 
coating at least as good as the control (see 
Table 4) while minimizing cost. The cost 
equation indicates that the biggest savings 
will come from reduction of component A, 
the titanium dioxide. However, from the 
response plots, it appears that a compromise 
level of this component must be found. At 
low levels of titanium dioxide, the hiding 
power will be adversely affected, while at 
high levels the scrub loss becomes excessive. 
By overlaying the response plots for both 
measurements and shadlng out unsatisfac- 
tory regions, a "sweet spot" often emerges 
where all specifications are met. In this case 
a search of overlay plots for different levels 
of titanium dioxide reveals a slice at 15% 
with just such a sweet spot (see Figure 8). 
The operating window disappears at the 
lower level of five percent or higher level of 
25% titanium dioxide. 

As the number of components increases, 
it becomes more and more difficult to find 
the sweet spot, assuming one even exists. It 
becomes handy to use a numerical optimiza- 
tion approach with the aid of software. One 
popular method involves assigning desirabil- 
ity ratings on a scale from Zen) to one.'s6 The 
procedure is fairly simple: 

(1) Establish goals: minimize, maximize, 
or hit a target; 

(2) Set threshold specifications, low and 
high; 

(3) Use the criteria from steps one and 
twn to rate desirability of each response from 
zero to one; and 

(4) Search through experimental region 
for a set of predicted responses that gives 
maximum geometric mean desirability. 

Figure 9 shows how to assign desirability 
ratings depending on the objective for any 
given response-min~mize, maximize, or hit 
a target. The ramp functions need not be 
linear. They can be weighted so that desir- 
ability exhibits an exponential dependence 
on distance of the response from target. Note 
that using a geometric mean causes overall 
desirability (D) to be zero if any individual 
desirability (d) is zero, so all responses must 
conform to requirements. 

The key to multiple response optimiza- 
tion is the development of a single objective 
function such as desirability. Then a search 
algorithm can be applied to find the opti- 
mum. A hill-climbing approach called vari- 
able-size simplex method works very well.' 
As illustrated in Figure 10, this method con- 
verges fairly quickly on the maximum desir- 
ability. The size of the simplex varies. It gets 
bigger when going uphill and contracts 

~argm Low Target H~gh 

D = (d,@d9@...d,)v"=(nd,)v" 

W h  D - O r m h w l y  

il-lndudull hrr&hbllni 

Figure 9-Desirability functions. 

whenever it overshoots the mark. 

Tabk 5 summarizes the result of a sim. 
plex optimization on the experiment by 
Hesler and Lofstrom. The resulting level of 
titanium dioxide falls relatively close to the 
15% level found by the "hit or miss" ap- 
proach using contour graphs. Overall desir- 
ability is not high, but this is not important. 
What matters is that the recommended com- 
ponent levels give the best predicted out- 
come relative to the specified goals. In this 
case one must make compromises because of 
the conflicting relations between responses. 

Table 6 shows what Hesler and Lofstrom 
recommended for the optimal formulation. 
It is reasonably close to the recommends. 
tion given in Tabk 5. However, their pre- 
dicted response agrees relatively poorly with 
the observed response. They did not take 
advantage of a response transformation, 
which enabled creatlon of a more accurate 
predictive model. 

Summary 

The use of statistical design principles of 
mixture experiments is now commonplace. 
For example, an article randomly selected 

Figure 10-Optimization via variable- 
size simplex-open circles represent 
steps that were abandoned in favor 
of expanded or contracted vertices 
for the variable size simplex. 
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from a recent issue of this Journal included 
contour plots identical in nature to  those 
i l l~strated.~ State-of-the-art statistical meth- 
ods, made easy with computer software, can 
yield an  optimized coating formulation that 
meets specific performance criteria at  mini- 
mum cost. 
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Appendix 1-Derivation of Co- 
nonical Model' for Linear Blend- 
ing with Two Components for 
Mixture Constraint: X, + X, = 1 

Y = 0, + B,x, + B2x2 

Replacing 8, by B, (x, + x,) 

we get 
Y = (3, (x, + x,) + B1xl + a2x2 

Y = (a, + a1)xl + (a, + B,)x, 

Y = a;xl + a;$ 

'The alternative is a slack 
mixture model: 

Y = a, + G,X, + a ,~ ,  
Replacing x, by (I-xi) we get 

Y = B, + B1xl + B2 (1-xi) 

Y = a, + ax,  + B~-B,X, 
Y = (4 + 8,) + cal-a2)xI 

Y = a;, + B;xl 
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Additives-An Introduction 
There are many raw materials that are used to enhance final coating properties or aid in the successful 
manufacturing or application of the coating. The proper selection of additives and knowledge of their 
interaction with other materials is critical to the final coating. This Spotlight focuses on these diverse 
materials and provides a brief 

There are a multitude of additives 
on the market today from which a 
formulator may choose. Although they 
are key components in a coating, addi- 
tives are difficult to define. Their func- 
tionsvary from being very specific and 
somewhat independent of the other 
ingredients in the "can" to being mul- 
tifunctional. Some additives, such as 
dispersing agents and defoamers, can 
be proprietary products with highly 
specific functions that work well in 
some systems but cannot be used in all 
systems. This makes general recom- 
mendations very difficult. Even more 
problematic are formulation substitu- 
tions. Often areas of function overlap 
and clear lines between functionality 
and the category of additive cannot be 
drawn. Occasionally, the use of one 
additive will demand the use of others 
to counter the effect of the first. 

The key to formulating is to under- 
stand the function of an additive and 
itschemical or physicalbehavior in the 
presence of other components in the 
coating. This is not easy or simple. 

Sometimes very minor amounts of 
some additives can have major effects 
on the coating and final film perfor- 
mance. The complexity of the coating 
raw materials-and what happens at 
the interfaces of each-is of critical 
importance. 

Additive functions can generically 
be categorized into four main areas: 

Preventative-Prevents a poten- 
tial problem such as mildew growth, 

(2) Corrective-C0rrects a problem 
in a coating e.g.l use of a defoamer. 

(3) Qlralit~ aiblm~rOves perfor- 
mance, such as with slip or mar aid. 

(4) Production aid--Aids in manu- 
facturing, e.g., dispersants to aid pig- 
ment dispersion. 

Water-based additives are growing 
at a faster rate than solvent-based ma- 
terials. This is not surprising because 
the regulatory climate has encouraged 
many people to change their opera- 
tions based on compliant materials. 
Raw material suppliers are constantly 
responding to increased regulatory de- 

*This introduction is exerpted from SciQuest, a 
CD-ROM multimedia coatings tutorial, released by 
FSCT in 1995. 
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introduction to some of the additives used today. 

mands and providing materials, such 
as flatting agents, which are modified 
and improved for use in aqueous and 
high solids systems. 

Latex systems are also difficult to 
formulate because of the wide variety 
of additives being used today. It is very 
difficult for formulators to keep up 
with the changing technologies and 
raw materials. 

ABRASIVES & FILLERS 
~h~~~ areabrasivesandfillers, which 

do not contain crystalline silica, that 
are especially designed for waterborne 
and standard solvent-borne coatings, 
~h~~~ additives are ideal for areas need- 
ing anti-slip abrasives, such as floor 
coatings, or texturizertechnology, par- 
title sizes can range from 0.8 mm to 45 
microns (0,044 mm), 

ADHESION PROMOTERS 
Adhesionpromotersarecom!Jounds 

that improve the adhesion of a poly- 
film an inorganic wbstrate. 

For metals in particular this is impor- 
tant because as a are un- 
stable. The pure metal is always oxidiz- 
ing to the metal oxide on the surface of 
the metal substrate. Exposure to mois- 
ture, oxygen, and salts accelerate the 
process. Almost all coatings contain 
microvoids through which oxygen, 
small molecules like water, and ionic 
materialscandiffuse. If thecoatingcan 
remain bonded to the metal, then the 
damage done by these diffuse agents 
will be non-existent and corrosion can 
be prevented. It is, therefore, very im- 
portant to do all that is possible to 
maximize adhesion. 

For some materials this involves a 
mechanicalrougheningofthesubstrate 
surface to increase the surface area for 
physicalabsorption.Chemicalpretreat- 
mentssuchaszinc/ironphosphateand 
various other materials have also been 
used becausetightly boundphosphated 
surfaces will retard access to the metal 
and, therefore, impede corrosion. 

Typically, organofunctional silanes 
have been used in coatings as adhesion 
promoters because they provide a po- 
lar functional group to contribute to 
increased bonding to a mineral sub- 
strate. They also are hydrolyzable and 

* 

provide wetting ability and surface ac- 
tivity. The silanes react with the poly- 
mer and the substrate to form covalent 
bonds across the interface. Silaneadhe- 
sion promoters are used in urethane, 
epoxy, acrylic, and latex systems. 

Other adhesion promoters that are 
in the marketplace are titanates, 
zircoaluminates, zirconates, alkyl/aryl 
phosphateesters, and proprietary metal 
organic compounds. The silanes are 
moisture sensitive and will hydrolyze 
over time to silanols. Although this is 
not a problem in solvent-borne coat- 
ings systems, for waterborne systems 
this can cause difficulties. 

The titanates and zirconates suffer 
from moisture sensitivity as well, so 
caution is necessary when using them 
with waterborne systems. Neo-alkoxy 
products are claimed to not have this 
problem. Alkyllaryl phosphate esters, 
zircoaluminates, and the metalorganic 
promotersare stablein waterbornecoat- 
ings. The are quite different in chemi- 
cal nature and, therefore, the formula- 
tor needs to evaluate them separately. 

ANTI-SAC AND SEnLING 
Anti-sagandsettlingagentsarecom- 

pounds that are used to increase the 
viscosityofpaints,preventsaggingonce 
applied, and retard pigment settling. 
Most of these materials impart a thixo- 
tropic rheology to the paint. 

Treated clays are the main type of 
thixotropic agent used in alkyd sys- 
tems. These are Bentonite clays which 
have been treated so that they build a 
gel structure by hydrogen bonding in 
the paint. They are either added into 
themill base where the dispersionshear 
breaks the agglomerates, or added as a 
pre-gel. These clays of two types de- 
pending on whether or not they need 
a polar activator. The activators are 
usually alcohols. The choiceof a clay is 
dependent on the system. 

In many latex systems, structure is 
formulated into the coating and set- 
tling is not as much of a problem as in 
solvent systems. For someaqueoussys- 
terns the choice of colloid is very im- 
portant. A wide variety of thickeners 
are available for waterborne systems. 
Assistance should be sought from the 
supplier of these materials. 



Sometimes various anti-settling 
agents are used in combination with 
others to achieve better results and 
properties. These types of additives af- 
fect viscosity at low shear rates and are 
also beneficial for flow control, anti- 
sagging, and pigment suspension. 

ANTI-SKINNING 
Alkydsdrythroughinteraction with 

atmospheric oxygen, and the same re- 
action will take place on the surface of 
the paint in the can to form a skin. 
Anti-skinning agents are added to all 
alkyd paints toprevent thisoccurrence. 
These agents are oximes which com- 
plex the active driers in the formula so 
that the driers cannot function. Once 
the paint hasbeen applied, the volatile 
oximes evaporate, allowing the drying 
process to begin. The standard anti- 
skinning agent is methyl ethyl 
ketoxime (MEKO) ; butyraldoxime and 
cyclohexanone oxime are also used. 
Cyclohexanone oxime has a special 
place in paints which require a very 
low odor. Phenol based antioxidants 
are also used in paints, but they can 
seriously retard thedryingprocess.They 
are used in situations where the volatil- 
ity of oximes would cause a problem 
such as in dip tanks. 

Anti-skinning agents are used at 
about 10 times the cobalt or manga- 
nese level on resin solids. Thus, a paint 
containing 0.06(X) cobalt metal drier 
would use 0.6% MEKO on resin solids. 
This is approximately 0.2-0.3%) on 
weight of paint, 

ANTI-STATS 
Anti-stats are static dissipative ma- 

terials that can be blended internally 
with powder coatings to enhance the 
electrostatic spray characteristics of the 
coating and minimize dust attraction. 
This increases the transfer efficiency 
which improves penetration into cor- 
ners and recesses. The anti-stats seem 
to have no adverse affect on the physi- 
cal characteristics of the final powder 
coating such as: impact resistance, pen- 
cil hardness, gloss, gel time, color ad- 
hesion, cure time, salt spray, and con- 
densing humidity. These agents are 
able to control gassing and minimize 
pinholing in the coating. 

BlOClDES 
Because paints are largely organic in 

nature, they provide a source of food 
for microbialagents. Emulsifiers, thick- 
eners, and other additives provide nu- 
trients for support of microbial growth. 
As such, paints need to be protected 
from microbe attack. There are a num- 

ber of microorganisms that the formu- 
lator needs to be conscious of when 
formulating paints. Sometimes the ter- 
minology of available is confusing: bio- 
cide, mildewcide, fungicide, algaecide 
(also spelled algicide), and so forth. 
Product literature and the suppliers 
willcertainly assist in this regard. Many 
of these additives are multi-purpose 
and can curtail the growth of anumber 
of organisms. 

Biocidal agentsare available to work 
both "in-the-can or batch" and in the 
dried film. For this reason, many manu- 
facturers include a biocide (anti-micro- 
bial) agent in the formulation of the 
paint so that it can kill both bacteria 
and yeasts which can be present. If not 
corrected before they start, microor- 
ganisms can lead to the production of 
gases. This can occur in the container 
and result in can lids popping and cans 
distending, offensive odors, and loss of 
film and application properties. 

In-Can Antimicrobial Agents 
Bacteria and yeast organisms are of- 

ten introduced to the paint during the 
manufacturingprocess. They can come 
from the raw material or from in-plant 
poor housekeepingpractices. The solu- 
tion is to add a biocide during manu- 
facture to Drevent in-can growth of 
unde~irable'or~anisms. The problem is 
more serious in the case of waterborne 
systems than it is for solvent systemsas 
the presence of solvent tends to act as 
a deterrent for microorganism growth. 

In-can preservatives for waterborne 
systems are used to protect latex coat- 
ings. Such coatings are susceptible to 
microbial attack because of the pres- 
ence of biodegradable emulsifiers, sta- 
bilizers, and cellulosic thickeners, all of 
which can support of microbial growth. 

In-can microbial growth is caused 
by bacteria, yeast, and contaminants 
in raw materials. The use of a biocide is 
necessaryto kill bacteria and yeast that 
can cause problems in the can and in 
production. In-can preservative chem- 
istries include: isothiazolinones, 
oxazolidines, formaldehyde donors, 
and metal pyridinethioloxide. These 
preservatives are bactericides and their 
dosage is typically - 0.1'X) or higher. 

For an interior aqueouscoating, usu- 
allv onlv a vreservative is needed. Ex- 
ceptions areoften made for bathrooms, 
kitchens, and laundry areas which tend 
to be more humid. ~xterior  coatings, 
however, need preservatives for in-can 
and the cured film. 

Dry Film Antimicrobial Agents 
The growth of organisms, such as 

mold, mildew, and algae is very unde- 

sirable from an appearance point of 
view. These organisms also cause the 
physical breakdown of the paint film 
which can lead to an increase in poros- 
ity of the surface of the film and a 
subsequent loss of adhesion to thesub- 
strate. Moisture also may contribute to 
the growth of fungus which can decay 
a wood substrate. Dry film preserva- 
tives that protect from mold, mildew, 
fungus, and algae are fungicides. Some 
of these agents serve as fungicide and 
mildewicide and have a broad range of 
biocidal properties against fungi, algae 
and wood destroying fungi. Typical 
agents are chlorothalonil, iodopropy- 
nybutyl carbamate, octyl isothiazo- 
linone, zinc pyrithione (also known as 
zinc 2-pyridinethiol-l-oxide), and 
diiodomethyl-p-toylsulfonate. 

Zinc oxide is used in combination 
with someof theseagentsand hasbeen 
shown to have improved resistance to 
mildew growth. 

Many commercial productsareavail- 
able as both dry powders and as aque- 
ous dispersions. The dispersions are 
usually provided in regular or fine par- 
ticle size grades; the finer grades tend 
to be more resistant to settling. 

For use in architectural coatings, it 
is important that the fungicidal mate- 
rial have a low solubility in water so 
that it is not readily leached out of the 
paint film. It should also not cause any 
weathering effect such as fading, chalk- 
ing, or discoloration. 

DEFOAMERS 
Although the terms defoamer and 

anti-foaming agent are often used in- 
terchangeably, they are not the same. 
Adefoamer is a bubble breaker-it stops 
the foam and breaks the bubble once it 
has been formed. An anti-foaming 
agent prevents the formation of foam. 
Usually a good defoamer is a poor 
antifoaming agent; the reverse is also 
true. 

Foam Formation 
Pure water--or any pure liquid- 

does not foam. It is the additives (sur- 
factants, dispersants, etc.) that enable 
foam to form. 

Entrappedair, or foam, isintroduced 
into the manufacture of most paints as 
part of the process. Manufacturingcare 
must be taken to avoid entrapping air 
duringproduction by choosingthe cor- 
rect stirring equipment and stir condi- 
tions. Letting the product stand for as 
long as possible is also helpful in pre- 
venting air entrapment. 

There is a problem with high levels 
of foam that occur during the milling 
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and need to be used then with non- 
ionic surfactants. 

Ionic and anionic surfactants are 
also essential for good dispersion and 
contribute to the latex paint system by 
helpingtooptimize hiding power, flow, 
and leveling. The amount of dispers- 
ant used is very small and is directly 
related to the total surface area of the 
pigment used. 

Pigments are usually easier to dis- 
perse in solvent-borne resin systems, 
however, higher solids systems will 
sometimes show pigment flocculation 
problems. Amphoteric diluents have 
been developed that are effective for 
preventing flocculation of carbon black 
and other organic and inorganic pig- 
ments in higher solids systems. These 
diluents have also been able to keep 
viscosity from increasing in some coat- 
ings where the polymer's solubility is 
causing rheology problems. 

The most widely used wettingagents 
are primarily alcohol and alkyl phenol 
ethoxylates used alone or blended with 
anionic surfactants. Acetylenic diols 
are also sometimes added. The newest 
class of dispersing agents is known as 
the aromatic ethoxylates. This type of 
molecule contains a relatively larger 
anchor group that is a polycyclic aro- 
matic structure. No amine or acidic 
groups are present, so the compound is 
pH neutral. Aromatic ethoxylates al- 
low high pigment loading and do not 
tend to foam. Water resistance and 
gloss retention are both good. 

Dispersing and wetting agents have 
a strong effect on the performance of 
the topcoat and primer. This is particu- 
larly true as formulators start to substi- 
tute components in a paint because of 
environmental regulations. Certain ad- 
ditives (e.g., nonionic surfactants) are 
not often used in a primer because of 
their decreased humidity and salt spray 
resistance. 

For coatings intended for metal ap- 
plication, the formulator needs to be 
additionally concerned because most 
of the wettingldispersing agents will 
have some effect on the anti-corrosive 
properties of the primer. 

stage. Due to the activity of some surfac- 
tants at the airlwater interface, foam is 
often created and stabilized in both the 
pre-mixingandmillingchambersofdis- 
persing equipment. Foam slows down 
the process of dispersion and adversely 
affects moisture resistance. Using sili- 
cone anti-foam agents presents addi- 
tional potential for surface defects. 

Foaming occurs during application 
degree On the 

curtain coating carries entrapped air 
continuousl~ around the system. En- 
trapped air also occurs with airless spray 
s Y s t e m s . S ~ r a ~ a ~ ~ l i c a t ~ o n i n ~ e l ~ t ~ ~ e l ~  
low humidity conditions or in high 
temperaturescanincreasethetendency 
for foam entrapment. 

Latex paints are stabilized with sur- 
factants which generate foam 
under agitation. Elimination of this 
foam is essential for the manufacturing 
Process, for storage, and for goodappli- 
cation properties. 

Bubblecreation and retentionisvery 
for waterborne Vstems be- 

cause of the high levels of surfactants. 
Bubble release agents are available for 

and nOnaqueOus 
are effective in water 

reducible and high solids systems. 
A bubble, as a sphere, requires the 

least wrface Large 
bubbles rise faster than small ones and 
collect on the surface. They are often 
covered by a surface film of surfactant 
or other additive in the coatings sys- 
tern. On the surface, the bubbles pack 
side by side as densely as possible. In 

packed 
microfoam can form on the surface 
and remain there even after the film 
has cured. 

In a the 
are  with a 

microcoating of surfactant. As they at- 
tempt to rise to the surface of the film, 
the surfactant coated bubbles encoun- 
ter resistance from doing so by a thin 
layer of resin that is between surfactant 
treated surfaces. 

Gases are soluble in liquid media to 
different extents and are influenced by 
temperature. As the paint film starts to 
dry, the dissolved gases try to escape in 
the form of bubbles. In the process of 
escape, tiny pores may be formed in the 
film.Thisisextreme1y important in the 
case of applicators that are applying 
paintdirect-to-metalsurfaceswherethe 
possibility of corrosion may occur. For 
this reason deaeraters, used in combi- 
nation with defoamers, should be used 
to produce a pore free film. 

These types of foam bubbles must be 
eliminated to minimize surface defects 
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DRIERS 

and optimize the coating performance. 
Additives can destroy the foam pro- 
duced, prevent its formation, or accel- 
erate the ascent of isolated foam 
bubbles. Which type is chosen de- 
pends on the problem. 

DISPERSANTS 
A dispersant is used to help the 

suspension of fineparticlesof a solid in 
a liquid phase. It must beable to totally 
wet the solid particleand also be able to 
interact with the dispersing medium. 
Dispersants act by being absorbed on 
the surface of the pigment particles 
with the other end of the molecule 
exposed and usually charged. Since 
like charges repel, the individually 
coated pigment particles repel each 
other and stay uniformly dispersed, 
Becausetheindividualpigmentsareall 
so chemically different-some are at- 
tracted to water and some are not-the 
dispersants have to be chemically dif- 
ferent. When changing pigmentation 
in, formula, the dispersant needs to be 
checked quite carefully to see if it is 
stable in the particular formulation. 

pigment dispersants are necessary 
to improve the wetting of the pigment 
and enhanceits suspension. The choice 
of dispersant depends on the nature of 
the pigments and if the coating is a 
waterborne or solvent-borne system. 
~i~~~~~~~~~ are for organic 
and inorganic pigment systems, 

B~~~~~~ of their hydrophobic na- 
ture, organic pigments are difficult to 
disperse in aqueous media. Surface ac- 
tive compounds which are amphoteric 
in nature are usually effective for both 
organic and inorganic pigments that 
are particularly hydrophobic, 

For aqueous systems, these agents 
(dispersants)mustdispersethepigment 
and form an affiliation between the 
pigment and the dispersing medium 
which is water. There are several types 
of dispersants commonly used in latex 
paints, F~~ example: 
, Phosphates: Potassium tripoly- 

phosphate and several sodium phos- 
phates, The potassium salt is preferred 
because it is less soluble. 
' Ionic types: The Ones 'Om- 

m o n l ~  used are the Of 
w a t e r s o l u b l e ~ o l ~ ~ e ~ s  known asTamO1 
731 Or 

Other ionic hydrophilic and lipo- 
philic types are available on  the mar- 
ket. The hydrophobic part of the mol- 
ecule is attracted to the pigment par- 
ticleand surrounds the particle with an 
ionic layer. Pigment separation by 
mutual repulsion takes place. These 
cannot be relied on for in-can stability 

Driers are not the same as curing 
agents which chemically react with 
functional groups in the polymer. Dri- 
ers are catalytic in nature and do not 
chemically react with the polymeric 
material. Driers promote or accelerate 
the drying, curing, or hardening of 
oxidizable coatings vehicles. The most 
common driers used in paints are me- 
tallic soaps of monocarboxylic acids. 



Driers are metal carboxylates used as 
catalysts in the curing of coatings at 
ambient and elevated temperatures. 
The metal in all cases is the cation and 
has the capability of more than one 
oxidation state. 

The drying of oil based paints oc- 
curs through a process which is charac- 
terizedby oxygen absorption, followed 
by the formation of peroxide, and sub- 
sequent peroxide decomposition. The 
presence of driers in the paint acceler- 
ates the oxygen absorption and the 
resultant drying of the film. 

Alkyds absorb oxygen into their 
double bonds, breaking those bonds to 
form free radicals which can undergo 
polymerization to give a dry film. 
Alkyds woulddry to a soft film without 
driersover several days. Usingdriers we 
can have tack free times of a few hours 
and hard dry overnight. 

Driers are the salts of organic acids 
(i.e., metal carboxylates), usually C8 
C,,branched acids, such as naphthenic 
acid and neo-decanoicacid. The choice 
of acid does not seem to have an effect 
on the drying. It primarily affects solu- 
bility, stability, and efficacy. The acid 
makes the metal soluble in the resin 
system. lnsoluble salts, such as acetates 
or chlorides, do not function as driers. 
Drier levels are always expressed as 
percent metal on resin solids and are 
generally in the ranges of 0.01-0.6%. 

CLASS~F~CAT~ON OF DRIERS: Driers are 
classified as oxidation, polymerization 
or auxiliary catalysts. The oxidative 
driers (also known as primary driers or 
active driers) promote the absorption 
of oxygen by the film as well as cata- 
lyzing the formation and decomposi- 
tion of peroxides. These driers pro- 
mote the surface drying of a coating. 

Active metals are those which pro- 
mote the oxidation reaction. They are 
also referred to as "surface" or "top" 
driers. The auxiliary driers promote the 
polymerization reactionandare known 
as through-driers. It is common to use 
at least one active drier and one or 
more auxiliary driers. The proper bal- 
ance of driers in an oxidation curing 
system is essential to stability, rate of 
cure, and development of film proper- 
ties. 

The main drier metals are: 
Active- cobalt, manganese, iron, 

cerium, rare earths, vanadium, and 
accelerators 

Auxiliary--lead, calcium, zirconium, 
zinc, barium, bismuth, and lithium. 

EMULSIFIERS 
Emulsifiers fall into the category of 

surfaceactivematerials--or surfactants. 

In general they are used to produce 
stable mixtures of two partially immis- 
cible liquids. They promote the ease of 
mixing or dispersibility by lowering 
the surface tension of the liquid, much 

such as sodium nitrate, sodium ben- 
zoate, bariummetaborate, etc., insmall 
quantities will eliminate and prevent a 
problem from occurring. 

as a wetting agent lowers the surface FLAlTING AGENTS 
tension of the liquid for application to 1 
a solid substrate. A wide variety of natural and syn- 

Emubiiiers allow us to make water- 1 thetic materials that are added to coat- 
in-oil (W,O) emulsions and oil-in-wa- 
ter (O/W) emulsions. 

FLAME RETARDANTS 
Combustionoccurswhenasubstrate 

is heated to itsflmunable temperature 
in the presence of oxygen. As it is being 
heated, it starts to decompose, and, as 
it does SO, it produces flames. Over the 
~earswehavebecomeincreasingl~con- 
Scious of safety and concerned about 
thematerials usedinconstructionand 
finishing of buildings. This includes 
coatings. 

The application of aflame retardant 
coating can help to reduce the com- 
bustibility of that coated surface. Usu- 
ally coatings are made flame retardant 
by blending in additives. of the 
retardant additives are bromine con- 
taining, i.e., brominated diphenyl or 
diphenyl oxide compounds 
with antimony trioxide. Also chlori- 
nated paraffins have been added 
latices to impart flame retardancy. 

Zinc borate is used in many fire 
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ings to primarily affect gloss are called 
flatting agents. When light is reflected 
from a smooth surface, the surface ap- 
pears to be glossy. When light is scat- 
tered as it hits the surface, instead of 
being reflected, a matte appearance 
will be created. Any tiny irregularities 
in a ,,,ting film will cause light to 
scatter. Flatting agents reduce gloss by 
impafiingmicro-roughness tothe paint 
surface as it driers and cures. The rough 
surface diffuses light rather than re- 
flecting it. ~h~ result to the eye is a 
matte surface, TO add irregularity in 
the surface of the film and yet main- 
tain smoothness, flatting agents are 
used, 

~ i ~ h l ~  pigmented coatings often 
have low gloss because pigment par- I pclesprotrude throughthesurfacecaus- 
lng roughness, ~l~~~ is usually mea- 
sured at an angle of 600 from the hori- 
zontal. Many formulators use extender 
pigments for this purpose. sometimes 
quite different agents-such as wood 
flour-are used to impart irregularity 
in the surface of the film rather inex- 

Flash rusting can sometimes be a 
problem in water based systems, To 
prevent flash rusting, proper control of 
pHisvery important,InadditiontopH 
control, the use of flash rust inhibitors 

in organic' solvent-borne systems, 
waterborne, and high solids coatings. 
T ~ ~ i c a l l ~ ~  finishes cannot 
withstand high shear which can de- 
stroy the and does cause 

retardant and intumesce"' coatings pensively. Some flattingagents are sold 
usually in combination with chlorowax 1 with the direct intent of~oweringg~oss, 
or some other halogenated source. 
Other fire retardant additives, such as 
antimony oxide and/or alumia 
trihydrate, are also used to provide 
synergism leading to a high degree of 
fire retardancy. 

Certain monomers-copolymersof 
vinyl chloride and vinylidene chlo- 
ride-tend to be less flammable then 
non-chlorinatedmonomerspolymers, 
but because chlorine is less effective 
than bromine or phosphorous, addi- 
tive flame retardants are still needed. 

Work has also been done in the area 
using dibromostyrene-based latices. 
These are copolymers of dibromosty- 
rene with various monomers depend- 
ing on the desired T, of the final coat- 
ing. Dibromostyrene-based butadiene 
and acrylic latices have the desired 
physical properties for use in coatings, 
adhesives, and sealants. 

FORMULATION CONSIDERATIONS: Prior to 
determining which type of flatting 
agent to use, the surface smoothness, 
film clarity, and general appearance 
for the end user must be determined. 

I Also the choice of flatting agent can 
make a significant difference in appli- 
cationcharacteristicssuchasvisocisity, 
re-dispersion, and gloss stability. 

SILICAS: Silicas have typically been 
used as the flatting agents in the indus- 
try. Silicas can be used in solvent and 
aqueous systems and in virtually all 
types of resin systems: acrylics, vinyls, 
polyesters, nitrocellulosics, urethanes, 
and alkyds. The reduction of gloss can 
have a significant corresponding effect 
on increasing viscosity which makes 
the job of formulation sometimes dif- 
ficult. 

( The synthetic silica flatting agents 
FLASH RUST INHIBITORS are used to produce low  loss finishes 



foaming. So the flatting agent must be lead to a situation where flatting is evaluated in a formula at several differ- 
easy to wet out and incorporate into easier. 1 ent usage levels to determine the ooti- 
the coating under low shear condi- 

FLOW MODIFIERS I mum l&el needed in any given f o r k -  
tions. Silicas are available as precipi- lation. Even more im~ortantlv, a given 
tared silica, fumed silica, diatomaceous 1 Flow is a resistance to movement by low agent's effectivedess will;~q?rom 
silica and silica gels. a liquid material. Leveling is a measure system to system. The nature of the 
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APPI ICA.I.IONS: Silicas are used in archi- 
tectur;l coatings and varnishes, coil 
coatingsandgeneral industrial finishes 
industrial wood finishes, topcoats and 
primers for corrosion resistance, and 
texturedand suedeeffect finishes, Some 
coatings segmentsneed very high quai- 
ity synthetic silicas-coil coatings in 
particular. 

Clear coatings for fine furniture and 
other wood products are flatted to ob- 
tain a satin finish. The satin finish is a 
desirableaesthetic feature, obtained by 
lowering the 600 gloss while maintain- 
inga relatively high 85"gloss, or sheen. 
Clarity is a very important criteria for 
wood finishes and cannot be obtained 
withnaturallyocarringflattingagents, 
due to their high index of refraction 
compared to the resin system in the 
coating, This difference in refractive 
index creates internal haze, There- 
fore flatting agents must be used that 
have a similar refractive index to the 
resin system for both solvent and 
waterborne system, ~h~ silica gel 
technology enables these flatting 
agents to be used in waterborne ,-Iear 
wood satin finishes. 

The clarity of the coating can be 
achieved by matching the refractive 
indexof silica and the resin system and 
controlling the particle size. Surface 
treatments. or lack thereof, can influ- 
ence this property significantly. 

In waterborne coatings, settling is a 
bigger problem then for conventional 
solvent-borne systems. As such, wax 
treated silicas may sometimes be used 
because they providebetter suspension 
properties. But great care has to be 
taken during the dispersion because if 
the wax is separated from the silica, it 
will tend to cause craters in the final 
film. ~0~ solvent-borne systems, silica 
dispersion is always post additive. Hy- 
drous silica has water-filled pores and 
does not cause coagulation problems. 

To incorporate porous silicas into 
waterbomesystems, thesilicashouldbe 
Prewet by dispersing in water, 
coalescents, cosolvents and thickeners 
Prior to addition to the polymer dispel- 
sion. 

For low energy cure systems (such as 
UV or EB) flatting is more difficult 
because it does not depend on solvent 
evaporation and film shrinkage. As a 
general rule, slow curing systems and 
slow response at the film surface will 

of the ability of a coating to flow out 
after application so as to obliterate any 
surface irregularities such as brush 
marks, orange peel, cratersand so forth. 

Surface tension holds a liquid to- 
gether and causes it to take the smallest 
possible volume. A drop of liquid on a 
solidsurfacewillcoveralargerorsmaller 
area depending on both the surface 
tension of the liquid and the surface 
tensionof the substrate. For example, a 
drop of water, which has high surface 

will bead up as as pas- 
sibleon a clean and waxed automobile. 
The same Of water will tend to 
c O m ~ l e t e l ~  Out and "wet" an- 
Other portion the that is 
"Ot clean Or waxed. A liquid 
'Iwet" a substrate when the substrate 
has an equal or higher surface 
than the liquid itself. Sufficient wet 
film thickness is also important for a 

surface' 
Because Of the recent advances in 

within the in 
areas of powder and waterborne 'Ys- 

good is more important 
than ever. Of the Iesins that are 
being introduced exhibit poor wetting 
and flow characteristics, This is such 
an important area because good flow is 
necessary to eliminate possible surface 
defects such as craters, fisheyes, orange 

p e $ ~ ~ ~ $ ~ ~ ~ $ e c t s  develop during 
theapplicationof thecoating, Applica- 
tion methods can influence leveling. 
For instance, somebrushes, rollers, and 
direct roller coaters can produce un- 
even surface films that require leveling 
for a smooth finish, Other methods 
that produces smooth surface-s~ra~- 
ing,curtaincoatings,reverserol~ercoat- 

to maintain that 
"e~~duringthebakingandcuring~ro- 

ceSS' ~~~~l~~~ agents function by influ- 
encing the viscosity throughout the 
film, Solvents with good solvating 
power and a gradual evaporation rate 
influence the time necessary 
for leveling, Leveling agents can also 
be pigment dispersants which hnc- 
tion by preventing the flocculation of 

pigments' Flow modifiers can differ greatly in 
their chemical structure and in their 
ability to affect surface tension and 
promotelevelingwithinanygivencoat- 
ing system, As such, they need to be 

resin, otheradditives, and application 
technique will allaffect the flow agent. 
For this reason great care must be taken 
when selection is made and laboratory 
work must be conducted to check on 
effectiveness and surface defects. 

Flow agents are available for powder 
systems, solvent, and waterborne ap- 
plications. The most commonly used 
flow agents are silicones, surfactants, 
fluorinated alkyl esters, solvents, and 
polyacrylates. 

FREEZE-THAW STABILIZERS 
Ethylene and propylene glycols are 

the most widely used. Propylene is 
preferred becauseof regulations. In spe- 
cific formulations some of the glycol 
ethers (carbitols) can also act as freeze- 
thaw stabilizers. These are used where 
ethylene and propylene glycols have 
detrimentaleffectsonrheologyand/or 
gloss. 

HINDERED AMlNE LIGHT 
STABILIZERS 

The UV absorbers are not able to 
absorballof theUV light that acoating 
is exposed to. Some ultraviolet light 
will penetrate the coating surface. Be- 
cause of this, UV stabilizers called hin- 
dered anline light Or HALS, 
areincorporated into thecoating. These 
molecules work by scavenging any hpp 
radicals that do form-this is different 
from UVabsorberswhichpreventtheir 

in the first place. HALSfunc- 
tion from the 

and regenerating 
themselves. Most formulators will use 
a combination of absorbers and HALS 
for this 

When selecting a HALS, the formu- 
lator must bevery careful regarding the 
basicityofthecompound. A basicHALS 
is capableof interactingwith acid cata- 
lysts, and even some 
organicpigments. In an acid catalyzed 
paint 'ystern the use of a basic HALS 
will have the effect of retarding the 
cure. For coatings systems like this, 
nonbasic hindered amines (such as a 
hindered amino ether) can be used. 

Certain pigments, such as carbon 
blackand titanium dioxide, absorb UV 
light and can increase the stability of 
the coating. But TiO, can also eject 
electrons and undergo a number of 
reactions to form free radicals. Again, 
this illustrates the wisdom of incorpo- 



rating HALS into a formulationdesired 
to withstand weathering and provide a 
quality coating. 

HALS do not depend on the thick- 
ness of the sample for effectiveness. For 
this reason they are useful for sub- 
strates that have a high surface-to-vol- 
umeratio: thin coatings, multifilament 
and thin thermoplastic films. These 
additives are outstanding in their ef- 
fectiveness of protecting and prolong- 
ing the coating in exterior exposures- 
particularly for polyolefins, polyure- 
thanes and acrylics. 

MAR AND SLIP AIDS 
Waxes can provide a protective thin 

film and they can offer excellent slip 
and surface feel. There are many such 
additives available to the formulator 
today. We call them slip aids. Slip aids 
are available as solids or liquids. Solid 
additives are conventionally used in 
bothdry, dispersed, andemulsion form. 

WAXES: Solid slip aids are known as 
waxes. Some of these are naturally oc- 
curring products of animals such as 
beeswax. Some come from plants, for 
example, carnauba wax from the leaves 
of Brazilian palm trees is used as a 
polish for automobiles and floors.These 
waxes are "esters" of long chain fatty 
acids and alcohols. Specialty waxes are 
also available. 

As a general rule, wax emulsions are 
added last in the coating formulation, 
although in each formula this should 
always be tested and not assumed be- 
cause order of addition is always im- 
portant in a formulation. Normally, 
levels of 3-5%) was solids on a vehicle 
solids basis is used in coatings. 

Modified names are used for other 
substances that have waxy properties. 
Paraffin wax is really a mixture of long 
chain hydrocarbons. It is one of the 
higher molecular weight petroleum dis- 
tillates having 25-50 carbons; as such 
they are quite soluble in non-polar 
hydrocarbon solvents. The paraffin 
waxes are often used in solvent-borne 
wood coatings and stains. 

Polyethylene waxes are unsaturated 
(containing carbon-carbon double 
bonds); paraffin waxes are saturated 
(having no double bonds). Polyethyl- 
ene waxes are high molecular weight- 
generally between 1000 and 3000. 
These waxes are frequently used as 
anti-slip aids and mar aids because of 
their general insolubility. The polyeth- 
ylene waxes can be used for most appli- 
cations in both waterborne and sol- 
vent-borne systems. They are available 
as dispersions and emulsions in mi- 

cronized or unground forms. The mi- 
cronized have a very fine particle size 
and can easily be incorporated into the 
coating and applied by a spray gun. 

Waxes are widely used in the coat- 
ings industry in a variety of systems, 
including inks, coatings, flexible pack- 
aging, stains, and lacquers. 

Waxes decrease blocking so un- 
wanted transfer or adhesion to a con- 
tacted surface is prevented. This can be 
very important for materials that are 
coated, dried and stacked for storage 
and shipping. 

 SILICON^. ADDITIVES: Silicone additives 
show strong growth in paint and coat- 
ings formulations. There are silicone 
additives for both solvent and aqueous 
systems. Normally these are poly-dim- 
ethyl siloxanes. In general, silicone 
fluids exhibit the following properties: 

low surface tension 
water repellent behavior 
thermal resistance 
inhibit floating 
serve as flow aids 
improved gloss and surface 
smoothness 
an almost unchanged viscosity 
over a wide range of temperatures 

Care must be taken in formulation 
not to cause instability problems. 

Some reactive silicones can be in- 
corporated into the resin to enhance 
gloss, adhesion, and mar resistance. 
These types of products are di-func- 
tional silicone polymers; both ends of 
each silicone chain are modified with 
an organic functional group capable of 
undergoing further reactions. For ex- 
ample, various polyalkyleneoxide- 
modified silicones allow the modified 
thickener to be water soluble, lower in 
surface tension and hydrophilic. 

In summary, slip agents are avail- 
able as solids or liquids. The liquid slip 
aids are usually either polydimethyl- 
siloxane--either diluted with solvent, 
or in the form of an emulsion foruse in 
waterborne systems. Thesesilicones will 
migrate to the surface of the coating 
and impart excellent slip resistanceand 
lubricity. If not properly used, they can 
also be the source of surface defects 
such as cratering. Loss of adhesion is 
also possible if other interfaces are af- 
fected. 

MOISTURE SCAVENGERS 
Moisture that gets trapped in a coat- 

ing can have devastating effects on the 
appearance and performance of the 
film. Exterior coatings, in general, can 
have problems with moisture but cer- 
tain coating applications are more sen- 

sitive to this than others. Applicators 
who are painting bridges, boats, off- 
shore platforms, etc. are all concerned 
with moisture related problems if they 
are using moisture sensitive materials. 

Moisture is introduced to the coat- 
ing in the form of dissolved water in 
solvents and other raw materials. Of- 
ten it is adsorbed water in fillers and 
pigments. For high solids coatings that 
can have a serious effect because these 
coatings systems are higher in solids 
content. Humidity is a big factor in 
creating problems for the applicator 
using two-component moisture sensi- 
tive urethanes. 

For urethane coatings this is par- 
ticularly important because the slight- 
est trace of moisture can react with 
isocyanates to form carbon dioxide and 
amines. The amines in turn react with 
more isocyanate to form ureas. 

Ureas affect different coatings in 
differentways. Forone-componenture- 
thanes, the carbon dioxide that forms 
can cause the can to bulge or blow its 
lid. The formation of high molecular 
weight ureas will increase the in-can 
viscosity dramatically. Usually gelation 
occurs. 

Low solids two-component systems 
are generally more forgiving to mois- 
ture contamination. Higher solids sys- 
tems are not because the formed car- 
bon dioxide gas cannot readily escape 
from the curing product. As a result, 
entrapped bubbles or pinholes appear 
which detract from system performance 
as well as appearance. This is especially 
true for higher build films that are 
usually found in industrial mainte- 
nance coatings. 

The trend toward thicker films and 
faster curing polyurethane systems 
makes it more important that moisture 
be controlled. As solids increase it is 
difficult for carbon dioxide bubbles to 
reach the coating surface before the 
film cures. 

For two-component high solids sys- 
tems, carbon dioxide is not easily re- 
moved. Entrapped bubbles appear and 
pinholing becomes a problem. The re- 
action of isocyanate and condensed 
humidity forms microbubbles on the 
coating surface that reduces gloss. 

For this reason, it is desirable to 
remove or eliminate water from the 
coating, and raw materials or substrate 
surface. This is usually accomplished 
by one of the following: 

(1) Molecular sieves-they provide 
a physical trapping mechanism to iso- 
late water in the formulation. The sieves 
are made from aluminum silicate 
spheres and have been successfully used 
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in many applications. They are not 
effective for high solids coatings. 

(2) Isocyanates-also used with one 
component systems, but they create 
bubbles and, in general, can be safety 
hazards.Para-toluene sulfonylisocyan- 
ate has been used for this purpose. 

(3) Oxazolidines-these ketone 
based compounds chemically react to 
eliminate water, thus bubble forma- 
tionand subsequent down-glossingand 
hazing can be eliminated in two-com- 
ponent polyurethane coatings. 

pH CONTROL AGENTS I 
The pH of a latex must be controlled 

within a certain range of stability. Or- 
ganicaminesaremost commonly used, 
in particular: AMP-95 2-amino-Zme- 
thyl-I-propanol. 

AMP is a multifunctional additive 
usedas apigmentcodispersant, abuffer, 
an emulsifying amine, and corrosion 
inhibitor. AMP-95 isoftenaddedtothe 
letdown in paint manufacture for effi- 
cient low odor pH control. When used 
in the grind, it reduces dispersant de- 
mand; when used in conjunction with 
conventional dispersants, it improves 
color development and reduces foam. 

Care must be exercised using slowly 
volatilizing amines such as AMP-95, 
because they can cause blocking, early 
water sensitivity, or after tack prob- 
lems under poor drying conditions. In 
some circumstances, ammonia, TEA, 
or DEA are more suitable. 

PLASTICIZERS I 
A plasticizer is a material which is 

used in the coatings industry to in- 
crease the flexibility or distensibility 
(elongation) of a polymer or coating. 
This can often be recognized in films as 
offering greater impact resistance, 
toughness, and adhesion. The organic 
plasticizers areusually moderately high 
molecularweight materials (liquids) or 
low melting solids. By imparting some 
degree of flexibility to the resin, film 
cracking can usually be minimized. 

The mechanism(s) by which plasti- 
cizers actually work has been theorized 
by many. There is general belief that 
smaller molecules have a higher pro- 
portion of "free volume" surrounding 
them than larger polymeric structures 
which tend to be rather resistant to 
movement. By adding smaller, plasti- 
cizer molecules into the resin blend the 
free volume within the blend is in- 
creased and, thereby, permits easier 
internal motion of macromolecules- 
resulting in a more flexible film. The 
action of the plasticizer is such that it 
appears to actually solvate various 

points along the polymer chain. It is 
also felt that this is a very dynamic 
condition-the plasticizer molecules 
are attached to a given group and then 
are displaced and replaced by other 
groups and so forth. 

The addition of a plasticizer lowers 
the softening point-Tg-of the resin. 
This can give elongation properties to 
the resin and subsequent coating, such 
that the film can withstand shock or 
impact resistance. Some emulsions are 
very hard and a plasticizer is required 
to assure proper film formation. 

Primary plasticizers are those which 
are highly compatible with a given 
resin system. Secondary plasticizers 
are those which, upon aging, tend to 
form droplets or give internal cloudi- 
ness or bloom as a crystalline surface. 

In general, the phthalic anhydride 
esters-or phthalates-have been used 
widely throughout the coatings indus- 
try as general purpose plasticizers. The 
most commonly known are the dibu- 
tyl phthalates and dioctyl phthalate. 
Obviously, a whole array of plasticizers 
exist and are chosen for use based on 
specific performance and/or price con- 
siderations. 

In addition to cost and specific use 
performance, there should be some 
environmental consideration given 
when choosing a plasticizer. 

In selecting the proper plasticizer 
for a given resin system, keep in mind 
that the following factors will influ- 
ence the effectiveness of the plasti- 
cizer: 

presence or absence of specific 
functional groups in the resin 
polarity and hydrogen bonding 
ability of functional groups 
stearic hindrance 
molecular weight. 

RHEOLOGY MODIFIERS 
Rheology modifiers are often diffi- 

cult for a formulator to appreciate and 
work with. They are necessary addi- 
tives to prevent excessive sag during 
the application process, but they can- 
not add such a significant viscosity 
increase to the product that it affects 
the package viscosity. 

Rheology control is particularly im- 
portant in products that are sold to the 
do-it-yourself market. It is not uncom- 
mon for cans of house paint to stay on 
the shelf in smaller market areas for 
one or more years. Therefore, it be- 
comes imperative that the formulation 
be such that the can will be free from 
pigment settling and will still apply 
properly. 

Emulsion paints usually require the 
addition of thickeners so that the paint 
has the right application viscosity and 
so that the pigments andother particu- 
lates do not settle to the bottom. 

These additives are carefully de- 
signed to promote highviscosity at low 
shear rates (i.e., in the can) and low 
viscosity at higher shear rates (during 
application). Very small amounts of 
additive are required to affect the rheo- 
logical properties of a coating-gener- 
ally we are looking at amounts from 
0.1-1.5'%1 by weight. 

Rheological additivesused to beeasy 
to categorize into solvent and water 
based systems. With recent techno- 
logical advances in waterborne addi- 
tives, these categories are no longer 
logical as many of the thickeners are 
applicable to both water and solvent 
systems. Six types of thickener addi- 
tives that are used to control rheologi- 
cal properties in coatings include cellu- 
losics, associative thickeners, clays, 
fumed silica, acrylates, and KevlaP. 

SURFACTANTS 
The term 'surfactant' is often used 

to include dispersants, emulsifiers, de- 
tergents, wetting agents, and defoam- 
ing agents. These categories have been 
treated individually within this Addi- 
tive Section, but in each case we are 
really talking about "surface active 
materials." 

Their use in waterborne coatings is 
widespread. Surfactantshavelongbeen 
used throughout the chemical indus- 
try to emulsify oil and water systems, 
as wetting agents, and for dispersion 
and defoaming applications. 

It becomes difficult to define or cat- 
egorize certain materials at times be- 
cause the same chemical can be used as 
a dispersant in one case and as an 
emulsifier or wetting agent in another 
application. The rolesof many of these 
materials overlap and complement each 
other. 

Surfactants are chemical compounds 
that have one portion of the molecule 
which is hydrophilic (water loving) 
and another portion of the molecule 
which is hydrophobic (water hating). 
Usually the hydrophobic portion of 
the molecule will consist of long chain 
hydrocarbons such as fatty acids, 
straight, branched, or cyclic hydrocar- 
bons, and aromatic hydrocarbons con- 
taining alkyl side chains. 

These groups do not mix well with 
water. The hydrophilic portion of the 
moleculewillcontain functionalgroups 
which are attracted to the water mol- 
ecule such as hydroxyl (alcohol), car- 
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boxylates, sulfonates, and sulfates. 
Surface active agents affect the in- 

terfacial forces between materials.They 
modify the properties of liquid-liquid, 
liquid-gas, and liquid-solid interfaces 
by reducing the interfacial tension. 

The effect of a surfactant is to lower 
the surface tension of the aqueous sys- 
tem and to concentrate at the airlliq- 
uid interface. Surfactants in waterborne 
systemsgenerally haveagreat effect on 
reducing surface tension. Surfactants 
vary in their ability to generate foam 
and they are classified according to the 
type of charge in the molecule. The 
excessive use of surfactants in coatings 
is a contributing cause of unwanted 
foam. Surfactants generally fall within 
four categories: nonionic, anionic, cat- 
ionic, and amphoteric. 

Primary functions of surfactant in 
coatings comprise a minor component 
based on the total weight of the paint, 
and make a major contribution to the 
following properties: pigment wetting 
and dispersing, color development, 
washability and cleansability, foam 
properties, freeze-thaw stability, vola- 
tile organic content (VOC), and can 
stability. 

UV ABSORBERS 1 
A significant concern for all coat- 

ings manufacturers whose products are 
subject to exterior exposure is degrada- 
tion by UV light. This problem can 
extend itself to the interior areas of a 
home where certain coatings may also 
be exposed to sunlight. 

Theultraviolet region of theelectro- 
magnetic spectrum is divided into: 

near ultraviolet: 4,000-3,000 Ang- 
stroms; these wavelenghts are present 
in sunlight and are not visible to the 
human eye. 

middle ultraviolet: 3,000-2,000 
Angstroms; these wavelengths are not 
present in sunlight as it reaches the 
earth's surface. 

long-ultraviolet: 2,000-100 Ang- 
stroms; this area borders on X-radia- 
tion. 

All light sources to some degree emit 
ultraviolet wavelenghts. lngeneral, the 
higher the temperature of the source, 
the shorter are the wavelengths pro- 
duced. The sun emits very strongly 
throughout the ultraviolet region, but 
only the near ultraviolet reaches the 
surface of the earth. Wavelengths 
shorter than 2,900 Angstroms are ab- 
sorbed by the ozone layer. 

Although UV light represents only a 
small fraction of the light reaching the 
earth's surface, its damage is severe- 

particularly with coatings exposed to 
outdoor weathering. Most of the UV 
light is sufficiently energetic to break 
the covalent bonds in the polymer 
structure which holds the coating film 
together. 

The polymeric resin in the coating 
film is subject to attack by UV light 
because of the organic nature of the 
polymer. Ultraviolet rays are readily 
absorbed by certain organic functional 
groupsin particular. Excited to a higher 
energy state, free radicals are formed 
and the degradation process has begun. 

Certain polymers have chro- 
mophores as part of the chemical struc- 
ture of the polymer, aromatic resins in 
particular. However, even the poly- 
mers which do not contain chro- 
mophores as part of the polymer have 
enough added material in the formula- 
tion (crosslinking agents, pigments, 
catalysts, extenders, flow control 
agents, biocides, etc.) to cause the ab- 
sorption of UV light and subsequent 
degradation. Just because chro- 
mophores are present in the molecular 
structure, and UV light is absorbed, 
does not necessarily mean that the 
bonds will dissociate and the polymer 
will degrade. It only means that the 
potential is there for destruction of the 
film. 

Sunlight, oxygen, andwater all work 
together to cause coating degradation 
of the polymer. In the process, free 
radicals are formed that react with at- 
mospheric oxygen to generate peroxy 
radicals. These very quickly form hy- 
droperoxides which in turn generate a 
radical on the polymerbackboneitself. 
The weak hydroperoxide will cleave 
easily in the presence of heat and sun- 
light and produce more radicals. As 
this process occurs, the polymers me- 
chanical and chemical structure is 
slowly degradedand brokendown. We 
usually see this in the form of peeling, 
flaking, chalking and fading. 

Absorption anddegradationarevery 
complicated processes. 

All of the commercial UV absorbers 
and stabilizers that we use as additives 
act on the absortion or degradation 
process. The UV absorbers (known as 
UVAs forultraviolet absorbers) prevent 
the excitation state by absorbing the 
UV light that would produce it. Ab- 
sorbers today have good thermal sta- 
bility and some have the capability of 
being crosslinked to the coating poly- 
mer. UVAs are designed such that they 
preferentially absorb UV light, dissi- 
pate the absorbed energy and do not 
cause degradation of the polymeric 
film. 

UV absorbers compete for the in- 

coming UV light with the polymer 
itself. The more effective the use of 1 UVAs in an exterior coatings, the less 
prone the coating will be to the visual 
effects of UV degradation such aschalk- 
ing, loss of gloss etc. UVAs depend on 
the thickness of the coating to be effec- 
tive and are even more effective when 
used in combination with HALS. 

WEITINC AGENTS 
Wetting agents are included in the 

broad classification of surface active 
materials (surfactants). Wetting is the 
process in which a liquid spreads over 
the substrate, which is usually a solid. 

The term refers to those materials 
which lower the surface tension be- 
tween the liquid coating which is to be 
applied and the substrate on which it is 
to be applied. A dropof water placed on 
a piece of metal will not "wet" the 
metal. This is because the surface ten- 
sion of water is very high and some 
other chemical is needed to help wet 
the substrate surface. Because a par- 
ticular surfactant is a good wetting 
agent for one substrate, does not mean 
that it will help to wet another sub- 
strate. This needs to be determined in 
the laboratory or by assistance from 
the supplier. 

Wetting agents in solvent systems 
help to improve the dispersion of the 
pigment and to stabilize the system. 
Most pigments are surrounded by a 
thin layer of water. A wetting agent 
used in the dispersion helps to remove 
the water layer. The polar groups on 
the wetting agent take the place of the 
polar water molecule on the pigment 
surface. In so doing, the hydrophobic 
end of the wettingagent (or tail) is very 
compatible with the hydrophobic resin. 
In general, the anionic wetting agents 
are used with inorganic pigments and 
the non-ionic types are used with or- 
ganic pigments. Wetting agents for 
solvent-borne coatings areanionic, cat- 
ionic, neutral. 

Attaining the right level of wetting 
agent is important because too much 
dispersant can cause flocculation. Floc- 
culation can also occur if no dispersant 
is present and the pigment has not 
been properly wetted out. Without 
good wetting, high viscosityis apt to be 
present in the mill base, dispersion 
time will be long, and the finished 
coating may show flocculation of the 
pigment. In addition, settling may oc- 
cur as well as poor tinting strength and 
a loss of gloss. In solvent systems only 
the pigment is dispersed; in a latex 
system both the pigment and binder 
are dispersed. 
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ABCO Enterprises, Inc. 
3450 Eagle Dr. 
Allegan, MI 49010 
Phone: (61 6) 673-5822 
FAX: (616) 673-6005 
Steve Melville, Technical Sales 

Printing Ink Dispersants & Vehicles 

Aceto Corp. 
One Hollow Ln. 
Lake Success, NY 11042 
Phone: (516) 627-6000 
FAX: (51 6) 627-6093 
Roy Goodman, Group Vice President 

Antioxidants 
Antl-Rust Agents 
Anti-Sagging Agents 
Catalysts 
Coalescing Agents 
Masking Agents & Re-Odorants 
Monomers 
Photocuring Materials/Photoinitiators 
Preservatives 
Thickening Agents 
UV Absorbers 
Water Treatment Chemicals 

Air Products & Chemicals 
7201 Hamilton Blvd. 
Allentown, PA 18195 
Phone: (610) 481-8932 
FAX: (610) 481-2276 

Anti-Foaming Agents 
Catalysts 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Ink Additives 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 
Water Treatment Chemicals 

Akcros Chemicals America 
500 Jersey Ave. 
New Brunswick, NJ 08903 
Phone: (908) 247-2202 
FAX: (908) 247-8416 
James V. Parell, Business Mgr.; Donald 
Hampson, General Mgr. 

Adhesion Promoters 
Anti-Blocklng Agents 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Foamlng Agents 
Anti-Settling Agents 
Anti-Skinning Agents 
Bodying Agents 
Catalysts 
Dispersing Agents & Surfactants 
Flocculants 
Light Stabilizers 
Monomers 
Plasticizers 
Preservatives 
Printing Ink Dispersants & Vehicles 
Reactive Diluents 
Stabilizers 
Stearates 

Alco Chemical 
Div. of National Starch & Chemical 
P.O. Box 5401 
Chatlanooga, TN 37343 
Phone: (423) 629-1405 
FAX: (423) 698-8723 

Wayne A. Kibble, Marketing Mgr.; Dan 
Verstrat, Technical Mgr.; Ron Swope, Ap- 
plication Specialist 

Anti-Settling Agents 
Bodying Agents 
Dispersing Agents & Surfactants 
Flow Control Agents 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 
Water Treatment Chemicals 

Alcoa Industrial Chemicals 1 
P.O. Box 300 I 
~auxite, AR 7201 1 
Phone: (800) 860-3290 
FAX: (501) 776-4717 
A.J. Taliaferro, National Sales Mgr. 

Fillers-Natural, Cellulosic. Polymeric 
Flame and Smoke Retardants 

Algan Products Business 
Div, of BFGoodrich 
16925 Park Circle Dr. 
Chagrin Falls, OH 44023 
Phone: (216) 543-9829 
FAX: (21 6) 543-7523 
Pearce Tye, Product Mgr.; Jay Friedman, Di- 
rector of Sales and Marketing 

Driers 
Printing Ink Varnishes &Compounds ~ 
Varnishes 
Waxes 

American Casein Co. 
109 Elbow Ln. 
Burlington, NJ 08016-4123 
Phone: (609) 387-3130 
FAX: (609) 387-7204 
Robert E. Ball, Technical Sales 

Adhesion Promoters 
Dispersing Agents & Surfactants 
Ink Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Printing Ink Dispersants &Vehicles 
Stabilizers 
Suspension Agents 
Thickening Agents 

American Chemet Corp. 
P.O. Box 437 
Deerfield, IL 60015 
Phone: (847) 948-0800 
FAX: (847) 948-081 1 
Kim Klatt, Vice President, International; Skip 
Klatt, Vice President, Sales 

Preservatives 

American Colors, Inc. 
160 E. Market St. 
Sandusky, OH 44879 
Phone: (419) 621-4000 
FAX: (419) 625-3979 
Robert Bourne, Christie Cupp 

Misc. Other Chemical Specialties 

ANGUS Chemical Co. 
1500 Lake Cook Rd. 
Buffalo Grove, IL 60089 
Phone: (847) 215-8600 
FAX: (847) 215-8626 

Amine Neutralizers 
Misc. Other Additives 
Preservatives 
Reactive Diluents 

Arco Chemical Co. 
3801 West Chester Pike 
Newtown Square, PA 19073 
Phone: (610) 359-2000 
FAX: (61 0) 359-2841 

Adhesion Promoters 
Anti-Foaming Agents 
Dispersing Agents & Surfactants 
Glycols 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Monomers 
Plasticizers 

Astor Corp. 
1425 Oakbrook Dr., Ste. 600 
Norcross, GA 30093 
Phone: 1770) 448-8083 
FAX: (770) 840-0954 

AbraslvesIAntl-Skid 
Anti-Blocking Agents 
Ink Additives 
Printing Ink Varnishes & Compounds 
Surface Conditioners & Lubricants 
Waxes 

Atomergic Chemetals Corp 
222 Sherwood Ave. 
Farmingdale, NY 11735 
Phone: (51 6) 694-9000 
FAX: (516) 694-9177 

Antioxidants 
Corrosion lnhibitors 
Preservatives 

BASF Corp. 
3000 Continental Dr. 
Mount Ollve, NJ 07853 
Phone: (800) 933-2273 
FAX: (201) 426-3562 
Brenda Hogan 

Light Stabilizers 
UV Absorbers 
Waxes 

Buckman Laboratories, Inc. 
1256 N. McLean Blvd. 
Memphis, TN 38108 
Phone: (901) 272-8304 
FAX: (901) 726-5970 
Charles E. Carncross, Vice President, 
ings & Plastics; Walt Conti 

Anti-Foaming Agents 
Anti-Rust Agents 
Catalysts 
Corrosion Inhibitors 
Flame and Smoke Retardants 
Flocculants 
Ink Additives 
Light Stabilizers 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Preservatives 
Water Treatment Chemicals 

Coat. 
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BYK-Chemie USA 1 Varnishes 
P.O. Box 5270 
Wallingford, CT 06492 
Phone: (203) 265-2086 
FAX: (203) 284-9158 
Robert McMullin, Business Mgr. 

Anti-Blocking Agents 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Foaming Agents 
Anti-Sagging Agents 
Anti-Settling Agents 
Catalysts 
Dispersing Agents & Surfactants 
Ink Additives 
Surface Conditioners & Lubricants 
Thioxotropic Agents 
Suspension Agents 

Calgon Corp. 
P.O. Box 1346 
Pittsburgh, PA 15234 
Phone: (412) 494-8298 
FAX: (41 2) 494-8688 
George A. Weber, Technical Service Mgr., Bil 
Siefring 

Preservatives 

Cardolite Corp. 
500 Doremus Ave. 
Newark, NJ 071 05 
Phone: (201) 344-5015 
FAX: (201) 344-1 197 
DeidreG. Igo, Marketing CommunicationsMgr. 

Plasticizers 
Reative Diluents 

Cargill, Inc. 
P.O. Box 5694lMS 2 
Minneapolis, MN 55440-5694 
Phone: (800) 842-3631 
FAX: (61 2) 742-6722 
Bill Reutz, Dan Kovac, Annella Haegele 

Reactive Diluents 

CasChem 
40 Avenue A 
Bayonne, NJ 07002 
Phone: (800) CAS-CHEM 
FAX: (201) 858-0308 

Catalysts 
Corrosion Inhibitors 
Flow Control Agents 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Plasticizers 
Waxes 

CCP 
P.O. Box 419389 
~ansas city,MO 64141-6389 
Phone: (816) 391-6000 
FAX: (816) 391-6141 
M. Kaza, M. Riemann, M. Foster, J. Stadler, D. 
Arment, B. Brown 

Anti-Sagging Agents 
Flow Control Agents 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 
Reactive Diluents 
Thixotropic Agents 

Waxes 

Chattem Chemicals, Inc. 
3801 St. Elmo Ave. 
Chattanooga, TN 37409 
Phone: (423) 821-7616 
FAX: (423) 825-0507 

Bodying Agents 
Catalysts 
Ink Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Thickening Agents 
Water Treatment Chemicals 

Ciba-Geigy 
540 White Plains Rd. 
Tarrytown, NY 10591 -9005 
Phone: (914) 785-2000 
FAX: (914) 785-3043 

Catalysts 
Corrosion lnhibitors 
Ink Additives 
Misc. Other Additives 
Photocuring MaterialslPhotoinitiators 
Stabilizers 

Coltec Corp. 
4119 White Bear Pkwy. 
St. Paul, MN 55110 
Phone: (612) 429-1 100 
FAX: (61 2) 429-71 22 

Anti-Rust Agents 
Corrosion lnhibitors 
Ink Additives 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Preservatives 

CPS Chemical Company, Inc. 
123 White Oak Ln. 
Old Bridge, NJ 08857 
Phone: (908) 607-2700 
FAX: (908) 607-2562 

~loccuiants 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Monomers 
Photocuring MaterialslPhotoinitiators 
Water Treatment Chemicals 

CR Minerals Corp. 
14142 Denver West Pkwy., Ste. 101 
Golden, CO 80401 
Phone: (303) 278-1706 
FAX: (303) 278-7729 
Laura M. Banks; Arlen Cornett 

Fillers-Natural, Cellulosic, Polymeric 
Flattino Aoents ., ., 

Crosfield Co. 
101 lngalls Ave. 
Joliet, IL 60435 
Phone: (815) 727-3651 
FAX: (81 5) 727-531 2 
Todd Ryne, Business Mgr. 

Anti-Blocking Agents 
Flatting Agents 

CYTEC Industries, Inc. 
Five Garret Mountain Plaza 
W. Paterson, NJ 07424 
Phone: (201) 357-3276 
FAX: (201) 357-3065 

Adhesion Promoters 
Antioxidants 
Catalysts 
Dispersing Agents & Surfactants 
Flame and Smoke Retardants 
Flocculants 
Ink Additives 
Light Stabilizers 
Misc. Other Chemical Specialties 
Monomers 
Photocuring MaterialslPhotoinitiators 
Plasticizers 
Printing Ink Dispersants &Vehicles 
Stabilizers 
Static Preventive 
UV Absorbers 

Daniel Products Co., Inc. 
400 Claremont Ave. 
Jersey City, NJ 07304 
Phone: (201) 432-0800 
FAX: (201) 432-0266 
Maltin L. Feldman, Vice President, Marketing; 
Michael C. Frantz. Vice President, Sales 

Anti-Blocking Agents 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Foaming Agents 
Anti-Settling Agents 
Bodying Agents 
Dispersing Agents & Surfactants 
Driers 
Flatting Agents 
Flow Control Agents 
Ink Additives 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension, and Flow 

Control Agents 
Printing Ink Dispersants &Vehicles 
Surface Conditioners & Lubricants 
Suspension Agents 
UV Absorbers 
Waxes 

Day-Glo Color Corp. 
4515 St. Clair Ave. 
Cleveland, OH 44103 
Phone: (216) 391-7070 
FAX: (216) 391-7751 
Jon Aber, Marketing Mgr. 

Polymeric Pigments 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 

The Degen Co. 
200 Kellogg St. 
P.O. Box 5240 
Jersey City, NJ 07305 
Phone: (201) 432-1 192 
FAX: (201) 432-8483 

Plasticizers 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes &Compounds 

Dock Resins Corp. 
1512 W. Elizabeth Ave. 
Linden, NJ 07036 
Phone: (908) 862-2351 
FAX: (908) 862-401 5 

Flow Control Agents 
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Dominion Colour Corp. 
19 East 5th St. 
Paterson, NJ 07524 
Phone: (201) 278-0206 
FAX: (201) 742-0166 

Anti-Settling Agents 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Driers 

DuPont 
1007 Market St., 814374 
Wilmington, DE 19898 
Phone: (302) 774-0542 
Roger Decker 

AbrasiveslAnti-Skid 

Dynamic Color Solutions 
2024 S. Lenox St. 

Engelhard Corp. 
Pigments and Additives Group 
101 Wood Ave. 
Iselin, NJ 08830 
Phone: (908) 205-5000 
FAX: (908) 321 -0250 
Lisa Karasic, Marketing Communication Mgr. 

Fillers-Natural, Cellulosic, Polymeric 

Dover Chemical Corp. 
3676 Davis Rd., NW 
Dover, OH 44622 
Phone: (800) 321-8805 
FAX: (330) 364-1579 

Antioxidants 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Flame and Smoke Retardants 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Preservatives 

Glycols 
Homogenizers 
Plasticizers 
Polymeric Pigments 
Stabilizers 
UV Absorbers 

The Dow Chemical Co. 
P.O. Box 1206 
Midland, MI 48641-1206 
Phone: (800) 447-6369 
FAX: (517) 832-1465 

Adhesion Promoters 
Caustics and Caustic Sodas 
Coalescing Agents 
Dispersing Agents & Surfactants 
Fillers-Natural, Cellulosic, Polymeric 
Freeze Thaw Stabilizers 
Glycerine 
Glycols 
Misc. Other Chemical Specialties 
Preservatives 
Water Treatment Chemicals 

Milwaukee, WI 53207 
Phone: (800) 657-0737 
FAX: (414) 769-2585 
Cathy Higgins, Vice President, Sales & Mar- 
keting 

Misc. Other Additives 

Dow Corning Corp. 
P.O. Box 0994 
Midland, MI 48686-0994 
Phone: (517) 496-4000 
FAX: (517) 496-4586 

Adhesion Promoters 
Anti-Blocking Agents 
Anti-Floaming Agents 
Catalysts 
Dispersing Agents & Surfactants 
Ink Additives 
Surface Conditioners & Lubricants 
Water Repellents-Silicone, Corrosion 

lnhibitors 

EXXON CHEMICAL 
13501 Katy Freeway 
Houston, TX 77079 
phone: (713) 584-7600 

Coalescing Agents 
Plasticizers 

Dry Branch Kaolin Co. 
Route 1, Box 468-D 
Dry Branch, GA 31020 
Phone: (912) 750-3500 
FAX: (912) 746-0217 

AbrasiveslAnti-Skid 
Fillers-Natural, Cellulosic, Polymeric 
Flatting Agents 
Ink Additives 

Eagle Zinc Co. 
Div. of T.L. Diamond & Co., Inc. 
30 Rockefeller Plaza 
New York, NY 101 12 
Phone: (212) 582-0420 
FAX: (212) 582-3412 
Allen S. Perl, Vice President 

Misc. Other Additives 
Misc. Other Chemicals Specialties 
Preservatives 

Eastman Chemical Company 
Coatings, Inks & Resins Div. 
P.O. Box 431 
Kingsport, TN 37662-5280 
Nancy Gilley, Printing Ink Products; P 
Bradshaw, Coating Products 

Adhesion Promoters 
Anti-Sagging Agents 
Coalescing Agents 
Flow Control Agents 
Glycols 
Ink Additives 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Monomers 
Plasticizers 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 
Thickening Agents 
Waxes 

Elf Atochem North America, Inc. 
2000 Market St. 
Philadelphia, PA 19103 
Phone: (215) 419-7000 
FAX: (21 5) 419-7930 

Adhesion Promoters 
Catalysts 
Caustics and Caustic Sodas 
Corrosion lnhibitors 
Flame and Smoke Retardants 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Plasticizers 
Preservatives 
Stabilizers 
Stearates 

EM Industries, Inc. 
7 Skyline Dr. 
Hawthorne, NY 10532 
Phone: (914) 592-4660 
FAX: (91 4) 592-9469 
Suzanne Bemardi, Marketing Mgr. 

Ink Additives 

'am 

Printing Ink Dispersants & Vehicles 
Reactive Diluents 

The Feldspar Corporation 
A Subsidiary of Zemex Industrial Minerals 
1040 Crown Pointe Pkwy. 
Atlanta, GA 30338 
Phone: (770) 392-8660 
FAX: (770) 392-8670 
Kurt Weitz, Technical Director 

AbrasivesIAnti-Skid 
Dispersing Agents & Surfactants 
Fillers-Natural, Cellulosic, Polymeric 
Misc. Other Additives 

Floridin Co. 
1101 N. Madison St. 
Quincy, FL 32312 
Phone: (904) 627-7688 
FAX: (904) 875-1757 
Dave Ruff, General Mgr.; John Wolford, Gen- 
eral Sales Mgr. 

Anti-Sagging Agents 
Anti-Settling Agents 
Fillers-Natural, Cellulosic, Polymeric 
Flow Control Agents 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 

Franklin Industrial Minerals 
612 10th Ave., N. 
Nashville, TN 37203 
Phone: (615) 259-4222 
FAX: (61 5) 726-2693 
Robert C. Freas, Sr. Vice President, Market- 
ing; David Puryear, Vice President, Sales 

Fillers-Natural, Cellulosic, Polymeric 
Flame and Smoke Retardants 
Misc. Other Additives 

Fuji Silysia Chemical, Ltd. 
121 SW Morrison St., Ste. 865 
Portland, OR 97204 
Phone: (503) 295-1933 
FAX: (503) 295-1 832 
Brad Schmitt, Technical Rep.; Rod Hughes 

Anti-Blocking Agents 
Flatting Agents 

Garrison Industries, Inc. 
181 Cooper Dr. 
El Dorado, AR 71730 
Phone: (501) 862-5692 
FAX: (501) 862-9628 

UV Absorbers 
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GE Specialty Chemicals 
501 Avery St. 
Parkersburg, WV 26105 
Phone: (304) 424-5698 
FAX: (304) 424-5871 
Dan Fox; Gina Harm 

Antioxidants 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Stabilizers 

BFGoodrich 
9911 Brecksville Rd. 
Cleveland, OH 44141 
Phone: (21 6) 447-5000 
FAX: (21 6) 447-5770 
John Falsone; Jim Paperfuss; DennisO'Toole 

Anti-Foaming Agents 
Dispersing Agents & Surfactants 
Flatting Agents 
Flow Control Agents 
Ink Additives 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Plasticizers 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 
Surface Conditioners & Lubricants 
Suspension Agents 
Thickening Agents 
Varnishes 
Water Treatment Chemicals 

Grace Davison 
P.O. Box 21 17 
Baltimore, MD 21203-2117 
Phone: (41 0) 659-9000 
FAX: (41 0) 659-921 3 
J.A. Chwirut, Marketing Mgr., Coatings Prod- 
ucts 

Anti-Blocking Agents 
Corrosion lnhibitors 
Flatting Agents 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Texturizers 

C.P. Hall Company 
31 1 S. Wacker Dr., Ste. 4700 
Chicago, IL 60606 
Phone: (312) 554-7400 
FAX: (714) 554-7499 

Adhesion Promoters 
Anti-Foaming Agents 
Antioxidants 
Coalescing Agents 
Dispersing Agents & Surfactants 
Fillers-Natural, Cellulosic, Polymeric 
Flame and Smoke Retardants 
Glycerine 
Glycols 
Homogenizers 
Ink Additives 
Light Stabilizers 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension, and 

Flow Control Agents 
Plasticizers 
Printing Ink Dispersants & Vehicles 

Reactive Diluents 
Stabilizers 
Stearates 
Surface Conditioners & Lubricants 
Suspension Agents 
UV Absorbers 
Water Repellents-Silicone, Corrosion 

lnhibitors 
Water Treatment Chemicals 
Waxes 

Henkel Corporation 
300 Brookside Ave. 
Ambler, PA 19002 
Phone: (215) 628-1000 
FAX: (215) 628-1 11 1 

Anti-Floating Agents 
Anti-Foaming Agents 
Anti-Rust Agents 
Anti-Sagging Agents 
Anti-Settling Agents 
Flow Control Agents 
Glycerine 
Ink Additives 
Photocuring Materials/Photoinitiators 
Preservatives 
Thixotropic Agents 

Hercules Incorporated 
Div. of Aqualon 
1313 N. Market St. 
Wilmington, DE 19894 
Phone: (302) 594-6653 
FAX: (302) 594-6662 

Bodying Agents 
Flow Control Agents 
Ink Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Printing Ink Dispersants & Vehicles 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 

Hickson Specialties Inc. 
1955 Lake Park Dr. 
Smyrna, GA 30080 
Phone: (800) 449-1204 
FAX: (770) 801 -1 560 
Carl Talbot; Stan Schwartz 

AbrasivesIAnti-Skid 
Anti-Foaming Agents 
Dispersing Agents & Surfactants 

Hitox Corp. 
P.O. Box 2544 
Corpus Christi. TX 78403 
Phone: (512) 883-5591 
FAX: (512) 883-7619 

Fillers-Natural, Cellulosic, Polymeric 
Flame and Smoke Retardants 

Hoechst Celanese Corp. 
5200 77 Center Dr. 
Charlotte, NC 28217 
Phone: (704) 559-6038 
FAX: (704) 559-6780 
Helmut Ricke, Marketing Mgr., Polymer 
Additives 

Flame and Smoke Retardants 
Ink Additives 

/ Light Stabilizers 
Pr~nting Ink Dispersants & Vehicles 1 Static Preventive 
UV Absorbers 1 Waxes 

HULS AMERICA, INC. 
220 Davidson Ave. 
Somerset, NJ 08873 
Phone: (800) FOR-HULS 

Adhesion Promoters 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Foaming Agents 
Anti-Rust Agents 
Anti-Sagging Agents 
Anti-Settling Agents 
Anti-Skinning Agents 
Bodying Agents 
Catalysts 
Coalescing Agents 
Dispersing Agents & Surfactants 
Driers 
Flocculants 
Flow Control Agents 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Preservatives 
Thickening Agents 
Thixotropic Agents 
Water Repellents-Silicone, Corrosion 

lnhibitors 

lnterfibe Corp. 
6001 Cochran Ad., Bldg. A, Ste. 202 
Solon, OH 44139 
Phone: (216) 248-2266 
FAX: (21 6) 248-2132 
Richard Karnemaat, Technical Director; Chris 
Sullivan, V.P. Marketing; John Sullivan, V.P. 
Sales 

Misc. Viscosity, Suspension and Flow 
Control Agents 

International Specialty Products 
1361 Alps Rd. 
Wayne, NJ 07470 
Phone: (201) 628-4000 
FAX: (201) 628-41 17 
Mike Nickerson, Filters; Steve Hinden, Pre- 
servatives; Sotiri Papoulias, Coatings; Mary 
Davis, UV Absorbers 

Adhesion Promoters 
Dispersing Agents & Surfactants 
Ink Additives 
Light Stabilizers 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Monomers 
Polymeric Pigments 
Preservatives 
Printing Ink Dispersants & Vehicles 
Reactive Diluents 
Stabilizers 
Thickening Agents 
UV Absorbers 

lshihara Corp. (USA) 
600 Montgomery St. 
San Francisco, CA 941 11 
Phone: (41 5) 421 -8207 
FAX: (415) 397-5403 
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Keiko Watts, Marketing Mgr. 
Catalysts 
Ink Additives 
Static Preventive 

Jarchem Industries Inc. 
414 Wilson Ave. 
Newark, NJ 07105 
Phone: (201) 344-0600 
FAX: (201) 344-5743 

Acids (Non-Fatly) 
Dispersing Agents & Surfactants 
Driers 
Flocculants 
Flow Control Agents 
Freeze Thaw Stabilizers 
Glycerine 
Ink Additives 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Monomers 
Photocuring MaterialslPhotoinitators 
Plasticizers 
Preservatives 
Printing Ink Dispersants & Vehicles 
Reactive Diluents 
Stabilizers 
Surface Conditioners & Lubricants 
Suspension Agents 
Water Repellents-Silicone, Corrosion 

lnhibitors 
Waxes 

SC Johnson Polymer 
1525 Howe St. 
Racine, W153403 
Phone: (414) 631-4353 
FAX: (414) 631-4079 

Dispersing Agents & Surfactants 
Ink Additives 
Printing Ink Dispersants & Vehicles 
Waxes 

Kenrich Petrochemicals, Inc. 
140 East 22nd St. 
Bayonne, NJ 07002 
Phone: (201) 823-9000 
FAX: (201) 823-0691 

Adhesion Promoters 
Anti-Rust Agents 
Anti-Settling Agents 
Catalysts 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Ink Additives 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Plasticizers 
Reactive Diluents 
Static Preventive 
Suspension Agents 

Keystone Aniline Gorp. 
2501 W. Fulton St. 
Chicago, IL 60612 
Phone: (312) 666-2015 
FAX: (312) 666-8530 

Polymeric Pigments 

Kraft Chemical Co. 
1975 N. Hawthorne Ave. 
Melrose Park, 1L 60160 
Phone: (708) 345-5200 
FAX: (708) 345-4005 
Ron Weiland, Sales Mgr.; Stanton Lewis, In- 
dustry Mgr. 

Anti-Foaming Agents 
Anti-Rust Agents 
Anti-Sagging Agents 
Caustics and Caustic Sodas 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Fillers-Natural, Cellulosic, Polymeric 
Flame & Smoke Retardants 
Flocculants 
Glycerine 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Plasticizers 
Preservatives 
Stearates 
Thickening Agents 
Thixotropic Agents 
Water Repellents-Silicone, Corrosion 

lnhibitors 
Water Treatment Chemicals 
Waxes 

Lawter International 
990 Skokie Blvd. 
Northbrook, IL 60062 
Phone: (847) 498-4700 
FAX: (847) 498-0066 

Adhesion Promoters 
Ink Additives 
Polymeric Pigments 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 
Waxes 

Lubrizol 
29400 Lakeland Blvd. 
Wickliffe, OH 44092 
Phone: (216) 943-1200 
FAX: (216) 943-5337 
Jim Stephanadis; Howard Brake 

Adhesion Promoters 
Anti-Blocking Agents 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Sagging Agents 
Anti-Settling Agents 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Flow Control Agents 
Monomers 
Surface Conditioners & Lubricants 
Thickening Agents 
Thixotropic Agents 

3MlSpecialty Chemicals 
3M Center, Bldg. 223 6s-04 
St. Paul, MN 55144 
Phone: (612) 733-31 12 
FAX: (612) 736-8643 
Judy Dow-Grant, MarketingMgr.;ToddDuvick 

Acids (Non-Fatty) 
Catalysts 
Dispersing Agents & Surfactants 
Ink Additives 
Photocuring MaterialsIPhotoinitiators 
Static Preventive 

Magnesium Elecktron Inc 
500 Point Breeze Rd. 
Flemington, NJ 08822 
Phone: (800) 366-9596 
FAX: (800) 782-5883 

Adhesion Promoters 
Anti-Blocking Agents 
Catalysts 
Driers 
Ink Additives 
Thickening Agents 

Meadowbrook Co. 
Div. of T.L. Diamond & Co., Inc. 
30 Rockefeller Plaza 
New York, NY 101 12 
Phone: (212) 582-0420 
FAX: (212) 582-3412 
Allen S. Perl, Vice President 

Corrosion lnhibitors 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Preservatives 

Michelman 
9080 Shell Rd. 
Cincinnati, OH 45236 
Phone: (513) 793-7766 
FAX: (513) 793-2504 
Marty Riehmann, Sales Manager 

Anti-Blocking Agents 
Corrosion lnhibitors 
Ink Additives 
Surface Conditioners & Lubricants 
Water Repellents-Silicone, Corrosion 

lnhibitors 
Waxes 

Micro Powders, Inc. 
580 White Plains Rd. 
Tarrytown, NY 10591 
Phone: (914) 793-4058 
FAX: (914) 472-7098 
Warren Pushaw, TechnicallSales; David 
Gittleman, Quality Control 

AbrasiveslAnti-Skid 
Anti-Blocking Agents 
Anti-Settling Agents 
Flatting Agents 
Ink Additives 
Surface Conditioners & Lubricants 
Texturizers 
Waxes 

Mineral Pigments 
12116 Conway Rd. 
Beltsville, MD 20705 
Phone: (301) 210-3400 
FAX: (301) 210-4967 
Dave Murphy, Sales Mgr.; John Kurnas 

Anti-Rust Agents 
Corrosion lnh~bitors 

Mississippi Lime Co. 
7 Alby St. 
P.O. Box 2247 
Alton, IL 62002-2247 
Phone: (800) 437-5463 
FAX: (618) 465-7786 
David F. Viox, Sales & Marketing Mgr. 

Fillers--Natural. Cellulosic, Polymeric 

90 Journal of Coatings Technology 



NYCP Minerals, Inc. 
124 Mountain View Dr. 
Willsboro, NY 12996 
Phone: (518) 963-4262 
FAX: (518) 963-4187 
Lauri Heald, Customer Support Rep. 

Fillers-Natural, Cellulosic, Polymeric 
Misc. Other Additives 

Occidental Chemical Corp. 
P.O. Box 809050 
Dallas, TX 75380-9050 
Phone: (214) 404-4198 
FAX: (214) 448-6676 
David Graham, Business Mgr. OXSOL 

Caustics and Caustic Sodas 
Flame and Smoke Retardants 
Glycols 
Misc. Other Chemical Specialties 

OMG Americas 
2301 Scranton Rd. 
Cleveland, OH 441 13 
Phone: (216) 781-8383 
FAX: (216) 781-5919 

Antioxidants 
Anti-Settling Agents 
Anti-Skinning Agents 
Catalysts 
Driers 
Ink Additives 
Stabilizers 
Thickening Agents 

Penta Manufacturing Co. 
P.O. Box 1448 
Fairfield, NJ 07007 
Phone: (201) 740-2300 
FAX: (201) 740-1 839 
George M. Volpe, SeniorVP; MarkJ. Esposito 

Acids (Non-Fatty) 
Antioxidants 
Anti-Rust Agents 
Anti-Skinning Agents 
Corrosion lnhibitors 
Driers 
Glycerine 
Glycols 
Light Stabilizers 
Masking Agents & Re-Odorants 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Plasticizers 
Stearates 
UV Absorbers 

Petrolite Corp. 
6910 E. 14th St. 
Tulsa, OK 741 12 
Phone: (800) 331-5516 
FAX: (918) 834-9718 
Rodney Foster 

Dispersing Agents & Surfactants 
Ink Additives 
Waxes 

Phenoxy Associates 
800 Cel River Rd. 
Rock Hill, SC 29730 
Phone: (803) 328-3825 
FAX: (803) 328-3827 
Steve Lustig. Commercial Director 

Adhesion Promoters 

Anti-Rust Agents 
Bodying Agents 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Thixotropic Agents 

Pico Chemical Corp. 
400 E. 16th St. 
P.O. Box 340 
Chicago Heights, IL 6041 1 
Phone: (708) 757-4910 
FAX: (708) 757-4940 

Caustics and Caustic Sodas 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Water Treatment Chemicals 

Poly-Resyn Inc. 
534 Stevens Ct. 
Dundee, IL 60118 
Phone: (847) 428-4031 
FAX: (847) 428-0305 
Jeff Schreurs, Sales; Bob Schreurs, President 

Anti-Sagging Agents 
Anti-Settling Agents 
Thickening Agents 
Thixotropic Agents 

PPG Industries, lnc. 
3938 Porett Dr. 
Gurnee, IL 60031 
Phone: (847) 244-3410 
FAX: (847) 244-9633 
BarbaraJ. Anderson, Product Mgr.; KarlNicho- 
las, Sales; Gary Johnson, Sales; Bob 
McQueen, Sales 

Anti-Foaming Agents 
Dispersing Agents & Surfactants 
Ink Additives 
Monomers 
Reactive Diluents 
Surface Conditioners & Lubricants 

PQ Corporation 
P.O. Box 840 
Valley Forge, PA 19482 
Phone: (610) 651-4317 
FAX: (610) 251-9060 

Anti-Blocking Agents 
Preservatives 
Stabilizers 

Ranbar Technology lnc. 
11 14 William Flinn Hwy. 
Glenshaw, PA 151 16 
Phone: (412) 486-1 11 1 
FAX: (41 2) 487-331 3 
Ray Kushner, Joe Markovich 

Misc. Other Chemical Specialties 
Varnishes 

Reedy International 
25 E. Front St., Ste. 200 
Keyport, NJ 07735 
Phone: (908) 264-1 177 
FAX: (908) 264-1 189 

Catalysts 
Fillers-Natural, Cellulosic, Polymeric 
Misc. Other Additives 
UV Absorbers 

Reynolds Metals Company 
Powder and Paste Division 
4101 Camp Ground Rd. 
Louisville, KY 4021 1 
Phone: (502) 775-4240 
FAX: (502) 775-4249 
Larry Pitchford, Technical Manager; Gary 
Wood; Dennis Malloy 

AbrasivesIAnti-Skid 
Corrosion lnhibitors 
Fillers-Natural, Cellulosic, Polymeric 
Ink Additives 

Rheox, Inc. 
P.O. Box 700 
Hightstown, NJ 08520 
Phone: (609) 443-2500 
FAX: (609) 443-2422 

Anti-Blocking Agents 
Anti-Settling Agents 
Body~ng Agents 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Flow Control Agents 
Ink Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 
Waxes 

Rit-Chem Co. 
P.O. Box 435 
Pleasantville, NY 10570 
Phone: (914) 769-91 10 
FAX: (91 4) 769-1 408 
Wayne J. Ritell, Vice President, Sales 

Adhesion Promoters 
Anti-Foaming Agents 
Ink Additives 
Photocuring MaterialslPhotoinitiators 
Plasticizers 
Reactive Diluents 

Rohm and Haas Company 
100 Independence Mall West 
Philadelphia, PA 19105 
Phone: (215) 592-3265 
FAX: (215) 592-6909 

Dispersing Agents 
Monomers 
Polymeric Pigments 
Preservatives 
Thicken~ng Agents 

Royale Pigments & Chemicals Inc. 
12 Route 17 North, Ste. 309 
Paramus, NJ 07652 
Phone: (201) 845-4666 
FAX: (201) 845-0719 

Polymeric Pigments 
Stearates 
Suspension Agents 
Thixotropic Agents 
Waxes 

San Esters Corporation 
342 Madison Ave., Ste. 710 
New York, NY 10173 
Phone: (212) 972-1 112 
FAX: (212) 972-4625 
Mark K. Smith, Sales Mgr.; Taka Nagashima 

Monomers 
Photocuring MaterialslPhotoinitiators 
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SCM Chemicals 
200 International Cir., Ste. 5000 
Hunt Valley, MD 21030 
Phone: (410) 229-4400 
FAX: (41 0) 229-4466 
Gary L. Cianfichi, Market Mgr., Coatings; Wil- 
liam S. Eaton, Director, Marketing & Sales, 
SCM Chemicals Colors & Silica 

Flatting Agents 

SHAMROCK TECHNOLOGlES INC. 
Foot of Pacific St. 
Newark, NJ 071 14 
Phone: (201) 242-2999 
FAX: (201) 242-8074 
Mike Oliveri; Joe Coffey 

Anti-Blocking Agents 
Anti-Foaming Agents 
Flatting Agents 
Flow Control Agents 
Surface Conditioners & Lubricants 
Texturizers 
Water Repellents-Silicone, Corrosion 

lnhibitors 
Waxes 

Shewin-Williams Chemicals 
101 Prospect Ave., NW 
Cleveland, OH 441 15 
Phone: (216) 566-1294 
FAX: (21 6) 566-1 876 
Charles Simpson, Mgr., Technical Services 

Anti-Foaming Agents 
Anti-Rust Agents 
Corrosion lnhibitors 
Flame and Smoke Retardants 

Sino American Pigment Systems 
1936 University 
Berkeley, CA 94704-1024 
Phone: (51 0) 848-8890 
FAX: (510) 540-8889 

Flame and Smoke Retardants 
UV Absorbers 

Southern Clay Products, Inc. 
1212 Church St. 
Gonzales, TX 78629 
Phone: (210) 672-2891 
FAX: (210) 672-3081 
Frank Scimecca, SalesIMarketing Mgr 

Anti-Sagging Agents 
Dispersing Agents & Surfactants 
Flow Control Agents 
Ink Additives 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 

Specialty Minerals Inc. 
640 N. 13th St. 
Easton, PA 18042 
Phone: (610) 250-3039 
FAX: (610) 250-3344 

Fillers-Natural, Cellulosic, Polymeric 

Summit Precision Polymers Corp. 
1050 Crestwood Dr. 
P.O. Box 99 
Mountaintop, PA 18707 
Phone: (717) 474-9240 
FAX: (71 7) 474-9250 

Anti-Foaming Agents 
Anti-Rust Agents 
Anti-Sagging Agents 
Bodying Agents 
Flame and Smoke Retardants 
Flatting Agents 
Flow Control Agents 
Ink Additives 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Printing Ink Varnishes & Compounds 
Surface Conditioners & Lubricants 
Texturizers 
Thickening Agents 

Suzorite Mineral Products 
Subsidiary of Zemex Industrial Minerals 
1040 Crown Pointe Pkwy. 
Atlanta, GA 30338 
Phone: (770) 392-8664 
FAX: (770) 392-8670 
Joe Antonacci, Technical Director 

Fillers--Natural, Cellulosic, Polymeric 
Flatting Agents 
Ink Additives 

Tego Chemie Service 
914 E. Randolph Rd. 
Hopewell, VA 23860 
Phone: (800) 446-1809 
FAX: (804) 541-2783 
Jeff Burke, Sales Mgr.; Karen Bowling, Tech- 
nical Representative; Frances Eggleston. 
Marketing Assistant 

Anti-Blocking Agents 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Foaming Agents 
Dispersing Agents & Surfactants 
Flow Control Agents 
Ink Additives 
Misc. Other Additives 
Misc. Other Chemical Specialties 
Surface Conditioners & Lubricants 
Water Repellents-Silicone, Corrosion 

lnhibitors 

Tioxide Americas Inc. 
2001 Butterfield Rd., Ste. 601 
Downers Grove, IL 60515 
Phone: (708) 663-4900 
FAX: (708) 663-4903 
Kevin Fothergill, Sales Mgr. 

Adhes~on Promoters 
Anti-Sagging Agents 
Ink Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Thickening Agents 
Thixotropic Agents 
UV Absorbers 

Troy Corp. 
8 Vreeland Rd. 
Florham Park. NJ 07932 
Phone: (201) 443-0003 
FAX: (201) 443-0257 

Adhesion Promoters 
Anti-Floating Agents 
Anti-Foaming Agents 
Antioxidants 
Anti-Sagging Agents 
Anti-Settling Agents 

Anti-Skinning Agents 
Bodying Agents 
Catalysts 
Coalescing Agents 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Driers 
Flocculants 1 Flow Control Agents 
Ink Additives 
Misc. Other Additives 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Preservatives 
Printing Ink Dispersants & Vehicles 
Surface Conditioners & Lubricants 
Suspension Agents 
Texturizers 
Thickening Agents 
Thixotropic Agents 

Tulco, Inc. 
9 Bishop Rd. 
Ayer, MA 01432 
Phone: (508) 772-4412 
FAX: (508) 772-1751 
James W. Karner, Marketingnech. Support; 
William J. Fletcher 

Anti-Blocking Agents 
Anti-Foaming Agents 
Anti-Settling Agents 
Flow Control Agents 
Misc. Viscosity, Suspension and Flow 

Control Agents 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 
Water Repellents-Silicone, Corrosion 

lnhibitors 

U.S. Aluminum, lnc. 
408 Route 202 
P.O. Box 2190 
Flemington, NJ 08822-2190 
Phone: (800) 544-0186 
FAX: (908) 782-3489 
Rhonda Kasler, Customer Service 

Ink Additives 
Misc. Other Additives 
Printing Ink Dispersants &Vehicles 
Printing Ink Varnishes & Compounds 

U.S. Borax lnc. 
26877 Tourney Rd. 
Valencia, CA 91355 
Phone: (805) 287-5464 
FAX: (805) 287-5545 
Kelvin K. Shen.Technical Mgr.; Steve Kulbieda 

Corrosion lnhibitors 
Flame and Smoke Retardants 
Preservatives 

U.S. Bronze Powders, Inc. 
408 Route 202 
P.O. BOX 31 
Flemington, NJ 08822-0031 
Phone: (800) 544-0186 
FAX: (908) 782-3489 
Rhonda Kasler, Customer Service 

Ink Additives 
Misc. Other Additives 
Printing Ink Dispersants & Vehicles 
Printing Ink Varnishes & Compounds 
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U.S. Silica Co. 
P.O. Box 187 
Berkeley Springs, WV 2541 1 
Phone: (304) 258-2500 
FAX: (304) 258-8295 
John H. Wilson, National Accts. & Distdbution 
Mgr. 

Fillers-Natural, Cellulosic, Polymeric 

Union Camp Chemicals 
1600 Valley Rd. 
Wayne, NJ 07470 
Phone: (201) 628-2329 
FAX: (201) 628-2840 

Misc. Other Additives 
Misc. Other Chemical Specialties 
Monomers 
Plasticizers 

United Mineral &Chemical Corp. 
11 00 Valley Brook Ave. 
Lyndhurst, NJ 07071 -3608 
Phone: (201) 507-3307 
FAX: (201) 507-1506 
Sal Morreale, Div. Mgr. 

Flame and Smoke Retardants 
Glycerine 
Misc. Other Chemical Specialties 
Monomers 
Stabilizers 
Water Treatment Chemicals 

Van De Mark Group 
One North Transit Rd. 
Lockport, NY 14094 
Phone: (716) 434-2624 
FAX: (716) 433-2850 
Marilyn Pasitong, Customer Service Mgr. 

Misc. Other Chemical Specialties 

R.T. Vanderbilt Co., Inc. 
30 Winfield St. 
Norwalk, CT 06856 
Phone: (203) 853-1400 
FAX: (203) 853-1452 
Vergil W. Carlson. Sales Mgr., Paint & Paper 
Department; Janis Anderson; Lynn Peel 

Antioxidants 
Anti-Rust Agents 
Anti-Sagging Agents 
Anti-Settling Agents 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 

Driers 
Preservatives 
Suspension Agents 
Thickening Agents 
Thixotropic Agents 

Wabash Gilsonite Blends 
707 E. Fayette Ave. 
Effingham, IL 62401 
Phone: (217) 342-9755 
FAX: (217) 342-9827 

Misc. Other Additives 
Printing Ink Varnishes & Compounds 

Wacker Silicones Corp. 
3301 Sutton Rd. 
Adrian, MI 49221-9397 
Phone: (517) 264-8500 
FAX: (517) 264-8246 
Nick Salcherl, National Sales Mgr. 

Adhesion Promoters 
Anti-Foaming Agents 
Flow Control Agents 
Ink Additives 
Water Repellents-Silicone, Corrosion 

lnhibitors 

Witco Corporation 
One American Ln. 
Greenwich, CT 06831 
Phone: (800) 494-8776 
FAX: (203) 552-2864 
Mark Shannahan, Marketing Mgr.; Dave 
Feuerbacher, Appl. Mgr. 

Amine Neutralizers 
Anti-Blocking Agents 
Anti-Floating Agents 
Anti-Flooding Agents 
Anti-Foaming Agents 
Antioxidants 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Flame & Smoke Retardants 
Flatting Agents 
Flow Control Agents 
Freeze Thaw Stabilizers 
Glycerine 
Glycols 
Ink Additives 
Light Stabilizers 

Misc. Viscosity, Suspension and Flow 
Control Agents 

Plasticizers 
Printing Inks Dispersants & Vehicles 
Stabilizers 
Stearates 
Surface Conditioners & Lubricants 
UV Absorbers 
Water Repellents-Silicone, Corrosion 

lnhibitors 
Waxes 

Zaclon Inc. 
2981 Independence Rd. 
Cleveland, OH 441 15 
Phone: (216) 271-1601 
FAX: (216) 271-1792 
Craig T. Keeley, Business Mgr.; Charles M. 
Kowalewski, Market~ng Mgr.; Sig Olenzak, 
Technical Service Chemist 

Adhesion Promoters 
Antioxidants 
Corrosion lnhibitors 
Dispersing Agents & Surfactants 
Flocculants 
Misc. Other Chemical Specialties 
Suspension Agents 
Water Treatment Chemicals 

Zeneca Biocides 
1800 Concord Pike 
Wilmington, DE 19850 
Phone: (302) 477-8000 
FAX: (302) 477-8120 

Preservatives 

Zeneca Resins 
730 Main St. 
Wilmington, MA 01887 
Phone: (508) 658-6600 
FAX; (508) 657-7978 
Susan Anderson, Business Mgr., Graphic Arts; 
Jim Gistis, Sales Mgr., Graphic Arts 

Printing Ink Dispersants & Vehicles 

Zochem 
Div. of Hudson Bay Mining &Smelting Co. Ltd. 
P.O. Box 1120 
Brampton, Ont., L6V 2L8 
Canada 
Phone:(905) 453-4100 
FAX: (905) 453-2920 
Scott A. Gilliard, Sales Mgr. 

UV Absorbers 
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AbrasivesIAnti-Skid 
Astor Corp. 
Dry Branch Kaolin Co. 
DuPont 
Hickson Specialties Inc. 
Micro Powders, Inc. 
Reynolds Metals Company 

Acids (Nan-Fatty) 
Jarchem Industries, Inc. 
3MlSpecialty Chemicals 
Penta Manufacturing Co. 

Adhesion Promoters 
Akcros Chemicals America 
American Case~n Co. 
Arco Chemical Co. 
CWEC Industries, Inc. 
The Dow Chemical Co. 
Dow Coming Corp. 
Eastman Chemical Company 
Elf Atochem North America, Inc. 
C.P. Hall Company 
HULS AMERICA INC. 
International Specialty Products 
Kenrich Petrochemicals, Inc. 
Lawter International 
Lubrizol 
Magnesium Elektron, Inc. 
Phenoxy Associates 
Rit-Chem Co. 
Tioxide Americas, Inc. 
Troy Corp. 
Wacker Silicones Corp. 
Zaclon Inc. 

Amine Neutralizers 
ANGUS Chemical Co. 
Witco Corp. 

Anti-Blocking Agents 
Akcros Chemicals America 
Astor Corp. 
BYK-Chemie USA 
Crosfield Co. 
Daniel Products Co., Inc. 
Dow Corning Corp. 
Fuji Silysia Chemical, Ltd. 
Grace Davison 
Lubrizol 
Magnesium Elektron, Inc. 
Micro Powders, Inc. 
PQ Corp. 
Rheox, Inc. 
SHAMROCK TECHNOLOGIES, INC. 
Tego Chemie Service 
Tulco, Inc. 
Witco Corp. 

Anti-Floating Agents 
Akcros Chemicals America 
BYK-Chemie USA 
Daniel Products Co., Inc. 
Henkel Corp. 
HULS AMERICA INC. 
Lubrizol 
Tego Chemie Service 
Troy Corp. 
Witco Corp. 

Anti-Flooding Agents 
Akcros Chemicals America 
BYK-Chemie USA 

Daniel Products Co., Inc. 
HULS AMERICA INC. 
Lubrizol 
Tego Chemie Service 
Witco Cop. 

Anti-Foaming Agents 

Miscellaneous 
Air Products & Chemicals 
Akcros Chemicals America 
Arco Chemical Co. 
Buckman Laboratories, Inc. 
BYK-Chemie USA 
Daniel Products Co., Inc. 
BFGoodrich 
C.P. Hall Company 
Henkel Corp. 
Hickson Specialties Inc. 
HULS AMERICA INC. 
Sherwin-Williams Chemicals 
Summit Precision Polymers Corp. 
Tulco, Inc. 
Witco Corp. 

Nonsilicone 
Air Products & Chemicals 
Akcros Chemicals America 
Buckman Laboratories, Inc. 
BYK-Chemie USA 
Daniel Products Co., Inc. 
BFGoodrich 
C.P. Hall Company 
Henkel Corp. 
Hickson Specialties Inc. 
PPG Industries, Inc. 
Rit-Chem Co. 
SHAMROCK TECHNOLOGIES, INC. 
Troy Corp. 
Witco Corp. 

Silicone 
Buckman Laboratories, Inc. 
BYK-Chemie USA 
Daniel Products Co., Inc. 
Dow Corning Corp. 
BFGoodrich 
C.P. Hall Company 
Henkel Corp. 
Hickson Specialties Inc. 
Kraft Chemical Co. 
PPG Industries, Inc. 
Tego Chemie Service 
Troy Corp. 
Wacker Silicones Corp. 
Witco Corp. 

Antioxidants 
Aceto Corp. 
Akcros Chemicals America 
Atomergic Chemetals Corp. 
CYTEC Industries Inc. 
Dover Chemical Cop. 
GE Specialty Chemicals 
C.P. Hall Company 
OMG Americas 
Penta Manufacturing Co. 
Troy Corp. 
R.T. Vanderbilt Co., Inc. 
Witco Corp. 
Zaclon Inc. 

Anti-Rust Agents 
Aceto Corp. 
Buckman Laboratories, Inc. 

Cortec Corp. 
Henkel Corp. 
HULS AMERICA INC. 
Kenrich Petrochemicals, Inc. 
Kraft Chemical Co. 
Mineral Pigments 
Penta Manufacturing Co. 
Phenoxy Associates 
Sherwin-Williams Chemicals 
Summit Precision Polymers Corp. 
R.T. Vanderbilt Co., Inc. 

Anti-Sagging Agents 
Aceto Cop. 
BYK-Chemie USA 
CCP 
Eastman Chemical Company 
Floridin Co. 
Henkel Corp. 
HULS AMERICA INC. 
Kraft Chemical Co. 
Lubrizol 
Poly-Resyn Inc. 
Southern Clay Products Inc. 
Summit Precision Polymers Corp. 
Tioxide Americas Inc. 
Troy Corp. 
R.T. Vanderbilt Co., Inc. 

Anti-Settling Agents 
Akcros Chemicals America 
Alco Chemical 
BYK-Chemie USA 
Daniel Products Co., Inc. 
Dominion Colour Corp. 
Floridin Co. 
Henkel Corp. 
HULS AMERICA INC. 
Kenrich Petrochemicals, Inc. 
Lubrizol 
Micro Powders, Inc. 
OMG Americas 
Poly-Resyn Inc. 
Rheox, Inc. 
Troy Corp. 
Tulco, Inc. 
R.T. Vanderbilt Co., Inc. 

Anti-Skinning Agents 
Akcros Chemicals America 
HULS AMERICA INC. 
OMG Americas 
Penta Manufacturing Co. 
Troy Corp. 

Bodying Agents 
Akcros Chemicals America 
Alco Chemical 
Chattem Chemicals, Inc. 
Daniel Products Co., Inc. 
Hercules Incorporated 
HULS AMERICA INC. 
Luzenac America, Inc. 
Phenoxy Associates 
Rheox, Inc. 
Summit Precision Polymers Corp, 
Troy Corp. 

catalysts 
Aceto Corp. 
Air Products & Chemicals 
Akcros Chemicals America 
Buckman Laboratories, Inc. 
BYK-Chemie USA 



CasChem 
Chattem Chemicals, Inc. 
Ciba-Geigy 
CYTEC Industries, Inc. 
Dow Corning Corp. 
Elf Atochem North America, Inc. 
HULS AMERICA INC. 
lshihara Corp. (USA) 
Kenrich Petrochemicals, Inc. 
3MI Specialty Chemicals 
Magnesium Elektron, Inc. 
OMG Americas 
Troy Corp. 

Caustics and Caustic Sodas 
The Dow Chemical Co. 
Elf Atochem North America, Inc. 
Kraft Chemical Co. 
Occidental Chemical Corp. 
Pico Chemical Corp. 

Coalescing Agents 
Aceto Corp. 
The Dow Chemical Co. 
Eastman Chemical Company 
C.,P Hall Company 
HULS AMERICA INC. 
Troy Corp. 

Corrosion Inhibitors 
Air Products & Chemicals 
Atomergic Chemetals Corp. 
Buckman Laboratories, Inc. 
CasChem 
Ciba-Geigy 
Cortec Corp. 
Dominion Colour Corp. 
Dover Chemical Corp. 
Elf Atochem North America, Inc. 
Grace Davison 
Kenrich Petrochemicals, lnc. 
Kraft Chemical Co. 
Lubrizol 
Meadowbrook Co. 
Michelman 
Mineral Pigments 
Penta Manufacturing Co. 
Reynolds Metals Company 
Rheox, Inc. 
Sherwin-Williams Chemicals 
Troy Corp. 
U.S. Borax, Inc. 
R.T. Vanderbilt Co., Inc. 
Witco Corp. 
Zaclon Inc. 

Dispersing Agents & Surfactants 

Dispersing Agents 
Air Products & Chemicals 
Akcros Chemicals America 
Alco Chemical 
American Casein Co. 
BYK-Chemie USA 
CYTEC Industries, Inc. 
Daniel Products Co., Inc. 
Dominion Colour Corp. 
The Feldspar Corp. 
BFGoodrich 
C.P. Hall Company 
Hickson Specialties Inc. 
HULS AMERICA INC. 
lnternational Specialty Products 

Jarchem Industries, Inc. 
SC Johnson Polymer 
Kenrich Petrochemicals Inc. 
Kraft Chemical Co. 
Lubrizol 
3MlSpecialty Chemicals 
Petrolite Corp. 
PPG Industries, Inc. 
Rheox, Inc. 
Rohm and Haas Company 
Southern Clay Products Inc. 
Tego Chemie Service 
Troy Corp. 
R.T. Vanderbilt Co., Inc. 
Witco Corp. 
Zaclon Inc. 

Emulsifying & Wetting Agents 
Air Products & Chemicals 
Akcros Chemicals America 
American Casein Co. 
Arco Chemical Co. 
CYTEC Industries, Inc. 
Daniel Products Co., Inc. 
Dover Chemical Corp. 
The Dow Chemical Co. 
Dow Corning Corp. 
BFGoodrich 
C.P. Hall Company 
Hickson Specialties Inc. 
HULS AMERICA INC. 
lnternational Specialty Products 
Jarchem Industries, Inc. 
Kenrich Petrochemicals Inc. 
Kraft Chemical Co. 
SMISpecialty Chemicals 
Petrolite Corp. 
PPG Industries, Inc. 
Tego Chemie Service 
Troy Corp. 

Driers 

Drying Salts 
Jarchem Industries, Inc. 
OMG Americas 

Linoleates 
HULS AMERICA INC. 
OMG Americas 
Penta Manufacturing Co. 

Octoates 
HULS AMERICA INC. 
OMG Americas 
Troy Corp. 

Naphthenates 
Dominion Colour Corp. 
HULS AMERICA INC. 
OMG Americas 
Troy Corp. 

Tallates 
HULS AMERICA INC. 
OMG Americas 

Water Soluble or Water Dispersible 
Daniel Products Co., Inc. 
HULS AMERICA INC. 
OMG Americas 
Troy Corp. 

Other 
Algan Products Business 

Daniel Products Co., Inc. 
Magnesium Elektron, Inc. 
OMG Americas 
R.T. Vanderbilt Co., Inc. 

Fillers-Natural, Cellulosic, 
Polymeric 

Alcoa lndustrial Chemicals 
CR Minerals Corp. 
The Dow Chemical Co. 
Dry Branch Kaolin Co. 
Engelhard Corp. 
The Feldspar Corp. 
Floridin Co. 
Franklin lndustrial Minerals 
C.P. Hall Company 
Hitox Corp. 
J.M. Huber Corp. 
Kraft Chemical Co. 
Luzenac America, Inc. 
Mississippi Lime Co. 
N Y C P  Minerals, Inc. 
Reedy lnternational Corp. 
Reynolds Metals Company 
Specialty Minerals Inc. 
Suzorite Mineral Products 
U.S. Silica Co. 

Flame and Smoke Retardants 
Alcoa lndustrial Chemicals 
Buckman Laboratories, Inc. 
CYTEC Industries, Inc. 
Dover Chemical Corp. 
Elf Atochem North America, Inc. 
Franklin lndustrial Minerals 
C.P. Hall Company 
Hitox Corp. 
Hoechst Celanese Corp. 
J.M. Huber Corp. 
Kraft Chemical Co. 
Occidental Chemical Corp. 
Sherwin-Williams Chemicals 
Sino American Pigment Systems 
Summit Precision Polymers Corp. 
U.S. Borax, Inc. 
United Mineral & Chemical Corp. 

Flatting Agents 

CR Minerals 
Dry Branch Kaolin Co. 
SHAMROCK TECHNOLOGIES, INC. 
Witco Corp. 

Dispersed 
Daniel Products Co., Inc. 
BFGoodrich 
Grace Davison 
Micro Powders, Inc. 
Summit Precision Polymers Corp. 

Nonmetallic 
Crosfield Co. 
SCM Chemicals 
Summit Precision Polymers Corp. 
Suzorite M~neral Products 

Flocculants 
Akcros Chemicals America 
Buckman Laboratories, Inc. 
CPS Chemical Co., Inc. 
CYTEC Industries, Inc. 
HULS AMERICA INC. 
Jarchem Industries, Inc. 
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Kraft Chemical Co 
Troy Corp. 
Zaclon Inc. 

Flow Control Agents 
Alco Chemical 
CasChem 
CCP 
Daniel Products Co., Inc. 
Dock Resins Corp. 
Eastman Chemical Company 
Floridin Co. 
BFGoodrich 
Henkel Corp. 
Hercules lncorporated 
HULS AMERICA INC. 
Jarchem Industries, Inc. 
Lubrizol 
Luzenac America, Inc. 
Rheox, Inc. 
SHAMROCK TECHNOLOGIES, INC. 
Southern Clay Products Inc. 
Summit Precision Polymers Corp. 
Tego Chemie Service 
Troy Corp. 
Tulco, Inc. 
Wacker Silicones Cop. 
Witco Corp. 

Freeze Thaw Stabilizers 
The Dow Chemical Co. 
Jarchem Industries, Inc. 
Witco Corp. 

Glycerine 
The Dow Chemical Co. 
C.P. Hall Company 
Henkel Corp. 
Jarchem Industries, Inc. 
Kraft Chemical Co. 
Occidental Chemical Corp. 
Penta Manufacturing Co. 
United Mineral & Chemical Corp. 
Witco Corp. 

Glycols 
Arco Chemical Co. 
Dominion Colour Corp. 
The Dow Chemical Co. 
Eastman Chemical Company 
C.P. Hall Company 
Occidental Chemical Corp. 
Penta Manufacturing Co. 
Witco Corp. 

Homogenizers 
Dominion Colour Corp. 
C.P. Hall Company 
Witco Corp. 

Ink Additives 
Air Products & Chemicals 
American Casein Co. 
Astor Corp. 
Buckman Laboratories, Inc. 
BYK-Chemie USA 
Chattem Chemicals Inc. 
Ciba-Geigy 
Cortec Corp. 
CYTEC Industries, Inc. 
Daniel Products Co., Inc. 
Dow Corning Corp. 
Dly Branch Kaolin Co. 

Eastman Chemical Company 
EM Industries, Inc. 
BFGoodrich 
C.P. Hall Company 
Henkel Corp. 
Hercules lncorporated 
Hoechst Celanese Corp. 
J.M. Huber Corp. 
lnternational Specialty Products 
lshihara Corp. (USA) 
Jarchem Industries, Inc. 
SC Johnson Polymer 
Kenrich Petrochemicals Inc. 
Lawter lnternational 
Luzenac America, Inc. 
3MISpecialty Chemicals 
Magnesium Elektron, Inc. 
Michelman, Inc. 
Micro Powders, Inc. 
OMG Americas 
Petrolite Corp. 
PPG Industries, Inc. 
Reynolds Metals Company 
Rheox, Inc. 
Rit-Chem Co. 
Southern Clay Products Co. 
Summit Precision Polymers Corp 
Suzorite Mineral Products 
Tego Chemie Service 
Tioxide Americas Inc. 
Troy Corp. 
U.S. Aluminum, lnc. 
U.S. Bronze Powders, Inc. 
Wacker Silicones Corp. 
Witco Corp. 

Light Stabilizers 
Akcros Chemicals America 
BASF Corp. 
Buckman Laboratories, Inc. 
CMEC Industries, Inc. 
C.P. Hall Company 
Hoechst Celanese Corp. 
lnternational Specialty Products 
Penta Manufacturing Co. 
Witco Corp. 

Masking Agents & Re-Odorants 
Aceto Corp. 
Penta Manufacturing Co. 

Misc. Other Additives 
ANGUS Chemical Co. 
Buckman Laboratories, Inc. 
CCP 
Ciba-Geigy Cop. 
Cortec Cop. 
CPS Chemical Co., Inc. 
Daniel Products Co., Inc. 
Dover Chemical Corp. 
Dynamic Color Solutions 
Eagle Zinc Co. 
Eastman Chemical Company 
Elf Atochem North America, Inc. 
The Feldspar Corp. 
Franklin Industrial Minerals 
GE Specialty Chemicals 
BFGoodrich 
Grace Davison 
C:P Hall Company 
HULS AMERICA INC. 
lnternational Specialty Products 
Jarchem Industries, Inc. 

Kenrich Petrochemicals, Inc. 
Kraft Chemical Co. 
Meadowbrook Co. 
N Y C P  Minerals Inc. 
Penta Manfacturing Co. 
Phenoxy Associates 
Pico Chemical Corp. 
Summit Precision Polymers Corp 
Tego Chemie Service 
Troy Corp. 
U.S. Aluminum, Inc. 
U.S. Bronze Powders, Inc. 
Union Camp Chemicals 
Wabash Gilsonite Blends 

Misc. Other Chemical Specialties 
American Casein Co. 
American Colors, Inc. 
Arco Chemical Co. 
Buckman Laboratories, Inc. 
CPS Chemical Co., Inc. 
Cortec Corp. 
CYTEC Industries, Inc. 
Daniel Products Co., Inc. 
Dover Chemical Corp. 
The Dow Chemical Co. 
Eagle Zinc Co. 
Eastman Chemical Company 
Elf Atochem North America, Inc. 
GE Specialty Chemicals 
BFGoodrich 
C.P. Hall Company 
Hercules lncorporated 
lnternational Specialty Products 
Jarchem Industries, lnc. 
Kraft Chemical Co. 
Meadowbrook Co. 
Occidental Chemical Corp. 
Penta Manufacturing Co. 
Pico Chemical Corp. 
Ranbar Technology, Inc. 
Tego Chemie Service 
Union Camp Chemicals 
United Mineral & Chemical Corp. 
Van DeMark Group 
Zaclon Inc. 

Misc. Viscosity, Suspension & 
Flow Control Agents 

Alco Chemical 
American Casein Co. 
Arco Chemical Co. 
CasChem 
Chattem Chemicals, Inc. 
CCP 
Daniel Products Co., Inc. 
Eastman Chemical Company 
Floridin Co. 
BFGoodrich 
Grace Davison 
C.P. Hall Company 
Hercules lncorporated 
HULS AMERICA INC. 
lntelfibe Corp. 
Jarchem Industries, Inc. 
Kenrich Petrochemicals, Inc. 
Luzenac America, Inc. 
Phenoxy Associates 
Rheox, Inc. 
Summit Precision Polymers Corp. 
Tioxide Americas Inc. 
Troy Corp. 
Tulco, Inc. 
Witco Corp. 
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Monomers 
Aceto Corp. 
Akcros Chemicals America 
Arco Chemical Co. 
CPS Chemical Co., Inc. 
CYTEC Industries, Inc. 
Eastman Chemical Company 
lnternational Specialty Products 
Jarchem lndustries Inc. 
Lubrizol 
PPG Industries, Inc. 
Rohm and Haas Company 
San Esters Corp. 
Union Camp Chemicals 
United Mineral & Chemical Corp. 

Photocuring Materials1 
Photinitiators 

Aceto Corp. 
Ciba-Geigy Corp. 
CPS Chemical Co., Inc. 
CYTEC Industries, Inc. 
Henkel Corp. 
Jarchem Industries, Inc. 
3MlSpecialty Chemicals 
Rit-Chem Co. 
San Esters Corp. 

Plasticizers 

Adipates 
EXXON CHEMICAL 
C.P. Hall Company 
Penta Manufacturing Co. 

Benzoates 
Jarchem Industries, Inc. 
Kraft Chemical Co. 
Penta Manufacturing Co. 

Castor Oil (polymerized/oxidized) 
CasChem 
The Degen Co. 
Jarchem Industries, Inc. 
Union Camp Chemicals 
Witco Corp. 

Castor Oil (raw/refined) 
CasChem 
The Degen Co. 
Jarchem Industries, Inc. 
Penta Manufacturing Co. 
Witco Corp. 

Epoxidized 
Akcros Chemicals America 
Cardolite Corp. 
Elf Atochem North America, Inc. 
C.P. Hall Company 

Misc. Plasticizers 
Arco Chemical Co. 
Eastman Chemical Company 
EXXON CHEMICAL 
C.P. Hall Company 
Kenrich Petrochemicals, Inc. 
Penta Manufacturing Co. 
Union Camp Chemicals 

Phosphates 
Dominion Colour Corp. 
C.P. Hall Company 
Penta Manufacturing Co. 

Polymerics 
Dominion Colour Corp. 
BFGoodrich 
C.P. Hall Company 
Penta Manufacturing Co. 

Phthalates 
Dominion Colour Corp. 
Eastman Chemical Company 
EXXON CHEMICAL 
C.P. Hall Company 
Penta Manufacturing Co. 

Sebacates 
Jarchem Industries, Inc. 
C.P. Hall Company 
Penta Manufacturing Co. 

Sulfonamides 
CYTEC Industries, Inc. 
C.P. Hall Company 
Rit-Chem Co. 

Polymeric Pigments 
Day-Glo Color Corp. 
Dominion Colour Corp. 
lnternational Specialty Products 
Keystone Aniline Corp. 
Lawter lnternational 
Rohm and Haas Company 
Royale Pigments & Chemicals Inc. 

Preservatives 
Biocides 

Aceto Corp. 
Akcros Chemicals America 
ANGUS Chemical Co. 
Atomergic Chemetals Corp. 
Buckman Laboratories, Inc. 
Calgon Corp. 
Cortec Corp. 
The Dow Chemical Co. 
Eagle Zinc Co. 
Elf Atochem North America, Inc. 
HULS AMERICA INC. 
Kraft Chemical Co. 
PQ Corp. 
Rohm and Haas Company 
Troy Corp. 
U.S. Borax, Inc. 
R.T. Vanderbilt Co., Inc. 
Zeneca Biocides 

Fungicides 
Akcros Chemicals America 
American Casein Corp. 
American Chemet Corp. 
ANGUS Chemical Co. 
Buckman Laboratories, Inc. 
Calgon Corp. 
Cortec Corp. 
Eagle Zinc 
Elf Atochem North America, Inc. 
Henkel Corp. 
HULS AMERICA INC. 
Rohm and Haas Company 
Troy Corp. 
U.S. Borax, lnc. 
R.T. Vanderbilt Co., Inc. 

Misc. Preservatives 
Akcros Chemicals America 
Buckman Laboratories, Inc. 

Cortec Corp. 
Dover Chemical Corp. 
Eagle Zinc Co. 
lnternational Specialty Products 
Jarchem Industries, Inc. 
Meadowbrook Co. 
Troy Corp. 
U.S. Borax, Inc. 

Printing Ink Dispersants & 
Vehicles 

ABCO Enterprises, Inc. 
Air Products & Chemicals 
Akcros Chemicals America 
American Casein Co. 
CCP 
CYTEC Industries, Inc. 
Daniel Products Co., Inc. 
Day-Glo Color Corp. 
The Degen Co. 
Eastman Chemical Company 
EXXON CHEMICAL 
BFGoodrich 
C.P. Hall Company 
Hercules Incorporated 
Hoechst Celanese Corp. 
lnternational Specialty Products 
Jarchem Industries, Inc. 
SC Johnson Polymer 
Lawter lnternational 
Troy Corp. 
U.S. Aluminum, Inc. 
U.S. Bronze Powders, Inc. 
Witco Corp. 
Zeneca Resins 

Printing Ink Varnishes & 
Compounds 

Air Products & Chemicals 
Algan Products Business 
Astor Corp. 
CCP 
Day-Glo Color Corp. 
The Degen Co. 
Eastman Chemical Company 
BFGoodrich 
Lawter lnternational 
Summit Precision Polymers Corp. 
U.S. Aluminum, Inc. 
U.S. Bronze Powders, Inc. 
Wabash Gilsonite Blends 

Reactive Diluents 
Akcros Chemicals America 
ANGUS Chemical Co. 
Cardolite Corp. 
Cargill, Inc. 
CCP 
EXXON CHEMICAL 
C.P. Hall Company 
lnternational Specialty Products 
Jarchem lndustries, lnc. 
Kenrich Petrochemicals, Inc. 
PPG Industries, Inc. 
Rit-Chem Co. 

Stabilizers 
Ciba-Geigy 
CYTEC lndustries 
Elf Atochem North America, Inc. 
GE Specialty Chemicals 

Metallic 
Akcros Chemicals America 
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Dominion Colour Corp. 
OMG Americas 
United Mineral &Chemical Corp. 

Nonmetallic 
American Casein Co. 
C.P. Hall Company 
Jarchem Industries, Inc. 
PO Corp. 

Vinyl 
Akcros Chemicals America 
American Casein Co. 
International Specialty Products 
PO Corp. 
Witco Corp. 

Static Preventive 
CMEC Industries, Inc. 
Hoechst Celanese Corp. 
lshihara Corp. (USA) 
Kenrich Petrochemicals, Inc. 
3MlSpecialty Chemicals 

Stearates 
Akcros Chemicals America 
Elf Atochem North America, Inc. 
C.P. Hall Company 
Kraft Chemical Co. 
Penta Manufacturing Co. 
Royale Pigments & Chemicals Inc. 
Witco Corp. 

Surface Conditioners & 
Lubricants 

Anti-Marring Agents 
Astor Corp. 
BYK-Chemie USA 
Daniel Products Co., Inc. 
Dow Corning Corp. 
BFGoodrich 
Lubrizol 
Michelman 
Micro Powders, Inc. 
PPG Industries, Inc. 
SHAMROCK TECHNOLOGIES, INC. 
Summit Precision Polymers Corp. 
Tego Chemie Service 
Witco Corp. 

Slip Sides 
C.P. Hall Company 
Lubrizol 
Michelman 
PPG Industries, Inc. 
Summit Precision Polymers Corp. 
Tego Chemie Service 
Witco Corp. 

Nonmetallic 
C.P. Hall Company 
Summit Precision Polymers Corp. 

Suspension Agents 
Alco Chemical 
American Casein Co. 
BYK-Chemie USA 
Daniel Products Co., Inc. 
Floridin Co. 
BFGoodrich 
C.P. Hall Company 
Hercules Incorporated 
Jarchem Industries, Inc. 
Kenrich Petrochemicals Inc. 
Luzenac America, Inc. 
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Rheox, Inc. 
Royale Pigments & Chemicals, Inc. 
Southern Clay Products, Inc. 
Troy Corp. 
Tulco, Inc. 
R.T. Vanderbilt Co., Inc. 
Zaclon Inc. 

Texturizers 
Grace Davison 
Micro Powders, Inc. 
SHAMROCK TECHNOLOGIES, INC. 
Summit Precision Polymers Corp. 
Troy Corp. 

Thickening Agents 
Misc. Thickeners 

Alco Chemical 
American Casein Co. 
Eastman Chemical Company 
Floridin Co. 
BFGoodrich 
Hercules Incorporated 
HULS AMERICA INC. 
lnternational Specialty Products 
Kraft Chemical Co. 
OMG Americas 
Rheox, Inc. 
Southern Clay Products, Inc. 
Summit Precision Polymers Corp. 
Troy Corp. 
Tulco. Inc. 

Solvent 
Aceto Corp. 
Hercules lncorporated 
HULS AMERICA INC. 
lnternational Specialty Products 
Poly-Resyn Inc. 
Rheox, Inc. 
Southern Clay Products, Inc. 

Water 
Aceto Corp. 
Alco Chemical 
American Casein Co. 
BFGoodrich 
Hercules Incorporated 
HULS AMERICA INC. 
Rheox, Inc. 
Rohm and Haas Company 
Southern Clay Products, Inc. 
T~oxide Americas Inc. 
R.T. Vanderbilt Co., Inc. 

Thixotropic Agents 
Alco Chemical 
BYK-Chemie USA 
CCP 
Floridin Co. 
Henkel Corp. 
Hercules Incorporated 
HULS AMERICA INC. 
Kraft Chemical Co. 
Lubrizol 
Phenoxy Associates 
Poly-Resyn Inc. 
Rheox, Inc. 
Royale Pigments & Chemicals, Inc. 
Southern Clay Products. Inc. 
Tioxide Americas Inc. 
Troy Corp. 
Tulco, Inc. 
R.T. Vanderbilt Co., Inc. 

I 
UV Absorbers 

Aceto Corp. 
BASF Corp. 
CMEC Industries, Inc. 
Daniel Products Co., Inc. 
Dominion Colour Corp. 
Garrison Industries, Inc. 
C.P. Hall Company 
Hoechst Celanese Corp. 
lnternational Specialty Products 
Penta Manufacturing Co. 
Sino American Pigment Systems 
Tioxide Americas Inc. 
Witco Corp 
Zochem 

Varnishes 
Algan Products Business 
CCP 
BFGoodrich 
Ranbar Technology, lnc. 

Water Repellents-Silicone, 
Corrosion Inhibitors 

Dow Corning Corp. 
C.P. Hall Company 
HULS AMERICA INC. 
Jarchem Industries, Inc. 
Kraft Chemical Co. 
Michelman 
SHAMROCK TECHNOLOGIES, INC. 
Tego Chemie Service 
Tulco, Inc. 
United Mineral & Chemical Corp. 
Wacker Silicones Corp. 
Witco Corp. 

Water Treatment Chemicals 
Aceto Corp. 
Air Products & Chemicals 
Alco Chemical 
Buckman Laboratories, Inc. 
Chattem Chemicals, Inc. 
CPS Chemical Co., Inc. 
The Dow Chemical Co. 
BFGoodrich 
C.P. Hall Company 
Kraft Chemical Co. 
Pico Chemical Corp. 
United Mineral & Chemical Corp. 
Zaclon Inc. 

Waxes 
Algan Products Business 
Astor Corp. 
BASF Corp. 
CasChem 
CCP 
Daniel Products Co., Inc. 
Eastman Chemical Company 
C.P. Hall Company 
Hoechst Celanese Corp. 
Jarchem Industries, Inc. 
SC Johnson Polymer 
Kraft Chemical Co. 
Lawter International 
Michelman 
Micro Powders, Inc. 
Petrolite Corp. 
Rheox, Inc. 
SHAMROCK TECHNOLOGIES, INC. 
Witco Corp. 



1996-97 Society Officers 

Paul Guevin, of P.R. Guevin Associates 
Inc., announced the new officers for 1996- 
97. They are: President-Bill ]elf, of Akzo 
Nobel Coatings Inc.; Vice President-Teresa 
Case, of Fibreglass Evercoat Co., Inc.; Sec- 
retary-John Imes, of DuPont; Treasurer- 
Brian Marzano, of Sun Chemical Corp.; and 
Ohio Paint Council Representative-Paul 
Guevin. 

President Jack Avery, of Deeks & Co., 
presented 25.year commemorative pins to 
Nelson Barnhill, of Delphi Interior & Light- 
ing Systems;]im Flanagan, of Flanagan As- 
sociates Inc.; and Dennis Nie, of Perry & 
DerrickCo., in honor of their achievements. 

President Avery congratulated Rebecca 
Everhart, of Akzo Nobel Coatings Inc., for 
receiving the 1996 Lew Larson Memorial 
Scholarship Award. 

Society Representative Bill Hollifield, of 
Peny & Derrick Co., Inc., reported on the 
FSCT Board of Directors meeting held in 
May. Mr. Hollifield stated that several come 
mittees were formed to work on each of the 
three strategic planning categories: mem- 
bership, organizational structure, and com- 
mon interest groups. 

Hugh Lowrey, of Perry & Derrick Co., 
Inc., reported on the Ohio Paint Council's 
Legislative Day. 

On  behalf on Technical Committee 
Chair Ken Pendleton, of K.A. Pendleton 
Co., Inc., President Avery informed the 
members that the Technical Committee is 
working on a water-reducible coating sys, 
tem for polypropylene. Also under consider- 
ation is a water-reducible chlorinated rub- 
ber or possibly a water-reducible resin with 
ether linkages on the backbone. 

Educational Chair Laura Miller, of Perry 
&Derrick Co., Inc., reported on the recent 
career day she attended with Paul Theilen, 
of Cintech Industrial Coatings. 

In addition, Ms. Miller also stated that 
the EducationalCommittee will concentrate 
on the education of the membership by pro- 
viding a serles of technical speakers at 
monthly meetings next year. 

CDICSociety member Bruce Strickland, 
of Chemical Products and Processes, dis- 
cussed ''EXPERIMENTAL DESIGN." 

Due to time and cost constraints in the 
laboratory, variables explored during experi- 

Chicago Society Celebrates 75th Anniversary 
The Chicago Society for Coatings Technology celebrated its 75th Anniversary on Friday, 
May 24, 1996, at Drury Lane Oak Brook, in Oak Brook Terrace, IL. During the evening's 
celebration, incoming President Marcella Nichols presented outgoing President David 
Stromberg with the Past-President Pin and Certificate of Appreciation and was in turn 
presented with the Chicago Society Gavel and the Nuodex Gavel. Past Presidents attending 
the meeting were introduced (see photo below) and Ray Pfohl then recounted some of the 
Society's history and achievements in commemoration of the 75th Anniversary. 

New members of the Chicago Society 25-Yeor Club include (from left)- 
Front row: George Gotshall, Glen Hoy, and David Stromberg. Bock row: 
Warren Eggers, Friedrick Failsmezger, Raymond Nicola, and Richard 
Max. 

Immed~ate Past Pres~dent Natu Pate1 
Gerald Kraft, a 50-year member of the [lefi), resents Richard Cranstoun with 
Chicago Society (left), welcomes the the c&cago Society "Outstanding 
newest member to the 50-Year Club, Service Award" for his Educational 
Gilbert Gustofson. Commifee achievements. 

Chicago Society Post-Pres~dents in attendance at  the onnrversory celebrotion included 
(from ley-Seated: Ken Wilkinson, Karl Schmidt, Warren Ashley, and Evans 
Angelos. Standing: Bill Fotis, Ray C. Pfohl, Ray Cziczo, Natu Patel, Rick Kenney, Vic 
Willis, Gus Leep, Tom Daly, Ed Boulger, and Dave Stromberg. 
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ments are limited. However, effective ex- 
perimental design makes the exploration of 
several variables possible. According to Mr. 
Strickland, fractional factorial design, which 
uses a series of screening experiments, al- 
lows the maximum amount of information 
from the fewest number of trials. This type 
of design uses a series of screening experi- 
ments, which are derived by setting up a 
matrix of experiments. 

The approach used by Mr. Strickland is 
also considered a balanced design, because 
it uses equal numbers of high and low values 
for a particular test parameter. The speaker 
stated that this approach permits fewer ex- 
periments while achieving the full benefit 
of doing a full factorial design (where all 
combinations of variables are tested). 

TERESA L. CASE, Secretary 

CLEVELAND-APRIL 

"Acrylic-Polyurethane Hybrid 
Dispersions" 

President Michael Wolfe, of Seegott Inc.. 
announced that Victor Sandorf, of Coatings 
Development Co., is this year's selection for 
Society Honorary Membership. 

Connie Williams, of The Luhrizol Corp., 
presented the following 1996-97 officers: 
President-Rich Mikol, of Tremco, Inc.; 
President-Elect-James J .  Currie, of 
Jamestown Paint Co.; Secretary-Jennifer 
Rumberg, of The Mahoning Paint Co.; Trea- 
surer-Lamar Brooks, of Coatings Research 
Group; Assistant Treasurer-Patricia Wagle, 
of The Flood Co.; and Member-At-Large- 
Phil Haagensen, of Chem-Materials Co., Inc. 

Society Representative Brenda Carr, of 
Coatings Development Co., updated the 
members on the FSCT International Coat- 
ings Expo and Technology Conference. 

The evening's technical speaker was 
Philadelphia Society member William 
Buckley, of Air Products and Chemicals. He 
discussed "ACRYLIC-POLYURETHANE HYBRID 
DISPERSIONS FOR WATER BASE." 

Mr. Buckley discussed the advantages and 
disadvantages of dispersion properties. 
Among the advantages are non-yellowing, 
outdoor resistance, adhesion, compatibility, 
and low price. Disadvantages include ther- 
moplasticity, film formation, and chemical 
resistance. 

The speaker also reported on the d~sper- 
sion properties of polyurethanes. He noted 
that solvent resistance, film forming, gloss, 
and a wide scope of properties are some 
advantages. On the other hand, disadvan- 
tages include cost, pH stability, and a pres- 
ence of NMP-MEK-TEA. 

Some applications resulting from comb- 
ing the acrylic and polyurethane dispersions 

the accelerated conditions specified. 
'OWN 1 Accd inn  to the sneaker the best choice 

into a hybrid blend are the following: ink, 
wood flooring, furniture lacquer, plastic and 
metal coatings, adhesives, and decorative 
paints. 

In addition, Mr. Buckley used graphs to 
demonstrate how the different blends or hy- 
brid dispersions performed. All of the test 
procedures that he referred to were ASTM 
standards. 

The speaker also compared hybrids vs. 
acrylics. He stated that the advantages of 
hybrids include: adhesion to a wider variety 
of substrates, improved solvent resistance, 
better toughness and flexibility, and good 
application characteristics under a variety 
of conditions. 

Some of the hybrid applications identi- 
fied by Mr. Buckley were ~ndustrial topcoats, 
metal primers, auto primers, pipe coatings, 
plastic coatings, and modifiers for improv- 
ing acrylic systems. 

jAMES J ,  cURRIE, secretaTY 

"Latex AnKCorrosive Paints" 

less likely to penetrate the film and cause 
flash rusting. 

Next, Mr. Smith reported on a test that 
was designed to measure the amoimt of wa- 
ter the painted system was absorhing. Painted 
panels were immersed in water and then 
weighed after drying to measure the amount 
of water still in the film. This was repeated 
for a set number of cycles. 

Mixing up the types and orders of the salt 
spray and humidity tests yielded different 
rates of degradation. An attempt was made 
to try to duplicate real life by determining 
the tests and the order that were needed. 
These results were then compared to the 
actual exterior exposure results for the same 
materials. Using this method, a good accel- 
erated profile was developed which equated 
well with the real world. 

Mr. Smith stated that the correct choice 
of thickener, cellulosic or urethane, and the 
level, one-half or two percent, also had a 
direct bearing on how the coating performed 
in the salt spray and humidity cabinets. Ure- 
thane thickeners seemed to perform best in 

Society Representative Pat Shaw, of Ra- 
diant Color, discussed the FSCT Strategic 
Planning issues. She stated that these issues 
will be discussed on at the FSCT Board of 
Directors meeting on May 2, in Seattle, WA. 

Kathy Shields, of the Redwood City Li- 
brary reported on the available books rel- 
evant to the coatings industry at the library. 

The evening's technical presentation 
"LATEX ANTI-CORROSIVE PAINTS'' was deliv- 
ered by Piedmont Soc~ety member Alan 
Smith, of BASF Corp. 

Mr. Smith stated that the technology of 
latex anti-corrosive systems has been around 
since the 1960s. He outlined the three dif- 
ferent stages of devclopment in the history 
of these types of cnatings, beginning with 
externally plasticized styrene copolymers. 
These copolymers evolved to acrylic styrene 
polymers, which led to the advent of self- 
crosslinked systems-the latest technology. 

According to the speaker, the first two 
systems featured such anti-corrosive pig- 
ments as red lead and chromates for cor- 
rosion resistance. The latest system uses 
lead- and chrome-free alternatives or none 
at all. 

Mr. Smith recommended styrene acryl- 
ics for anti-corrosive paints because styrene 
by its nature is very hydrophobic. The film 
tends to absorb less water than other ve- 
hicles as a result of that property. However, 
styrene acrylics are sensitive to flash rusting 
and humidity. The original latex was modi- 
fied to self-crosslink as the next logical step 
to address these concerns. Evidently, the 
hydrophobic properties of the self-crosslinked 
films were enhanced and the moisture was 

of extender $gmentsAalso has a direct hear- 
ing on how well the coating performs. For 
clear testing, a small amount of colored paste 
was added to the clear to help measure deg- 
radation. Additionally, the PVC most effi- 
cient is dependent on the type of vehicle 
used. 

Mr. Smith presented sl~des to emphasize 
the conclusion that the new self-crosslinking 
systems seem to work well with absolutely 
no corrosion inhibiting pigment present. 

JEFFERY 1. BUCHMAN, Secretay 

KANSAS CITY-MAY 

Officer Elections 

The following were elected as officers for 
1996-97: President-Randall Ehmer, of 
Walsh & Associates, Inc.; Vice President- 
Curry Sanders, of Tnemec Co., Inc.; Secre- 
tary-Debbie Koss, of Davis Paint; Trea- 
surer-Ray Rosiere, of Kansas Paint &Color; 
and Past-President-Lawrencc Murphy, of 
Tnemec Co., Inc. 

Educational Committee Chair Kim Nee, 
of Mozel Inc., thanked Dave Hazlett and 
Perry Kilpatrick of Tnemec Co., Inc.; Rob- 
ert Risner, of Weskem-Hall Inc.; and Jim 
O'Brien for their presentation "How to Make 
Paint" that wasgiven to the Lakeview Middle 
School. 

In addition, Ms. Nee introduced the Sci- 
ence Fair winners. The first place winner 
was Christopher Campbell and second place 
was awarded to Rachel Swearigen. 

Mark Algaier, of Hillyard Indusnies, Inc., 
reported on the FSCT Board Meeting in 
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Seattle. He stated that FSCT now has a fax- 
on-demand number for information on semi- 

nars and publications. The number is 800- 
838-5445. 

Marvin Dixon, of William Jewel1 Col- 
lege, presented "CHEM MAGIC.'' 

CURRY SANDERS, Secretaly 

NEW ENGLAND-APRIL 

"Aluminum Pigmented Coatings" 

New England Society member Clive H. 
Hare, of Clive H. Hare Inc., discussed the 
"APPEARANCE CHANGES IN ALUMINUM PIG- 
MENTED COATINGS." 

Mr. Hare expla~ned how current coat- 
ings (aluminum moisture cure and alumi- 
num epoxy master) having light sensitivity 
sometimes cause UV degradation. Selective 
aluminum pigments, however, can reflect 
UV and heat prior to thermosetting and 
based on 260 hours in QUV. 

Q. Is this process ofcoatrngs reversible in the 
new polymer films? 

A. Yes, by adding a new binder system, 
yet the adhesion of the second coat is very 
critical due to potential deterioration of the 
initial coat surface. 

RICHARD TWOMEY, Secrerary 

NEW ENGLAND--MAY 

"Clean Air Act" 

President Chuck Shearer, of Zeneca Res- 
ins, announced the following nominations 
for the 1996-97 officers: President-Michael 
Iannuzzi, of Camget Chemical Systems; Vice 
President-Gene Anderson, of 
ChemCentral Corp.; Treasurer-Richard P. 
Twomey, of Kronos, Inc.; and Society Rep- 
resentative-Maureen M. Lein, of Davidson 
Technology Center. 

Rudy Deanin, of the University of Mas- 
sachusetts-Lowell, announced the recipients 
for the $3,000 college scholarships based on 
the voting by the Scholarship Committee. 

The evening's speaker was Ann E. 
Arnold, of the U.S. Environmental Protec- 
tion Agency. 

Mrs. Arnold reviewed the Clean Air Act, 
the VOC-RACT requirements for coating 
users and suppliers, and discussed air toxic 
and operating permits. 

Q. When are the air regulations going into 
effect in Massachusetts, New York, and Con- 
necticut? 

A. Massachusetts is to be in effect by 
1998. Regulations in New York and Con- 

necticut should be effective by the year 
2003. In addition, VOC regulations are 
to be in compliance by September 1998; 
while later dates are attainment dates. In 
addition, other reduction regulations have 
different dates. 

RICHARD T ~ ~ ~ ~ ~ ,  secretary 

PACIFIC NORTHWEST 
(VANCOUVER SECTIONF 

APRIL 

Cure 
Epoxy Coatings" 

Committee Chair 
Andreassen, of Consolidated Coatings Corp., 
reported on aconversation with Paul Iverson, 
of B.C. Paint, after an article on the paint 
industry was published in a newspaper. Mr. 
Iverson told Mr. Andreassen that the indus- 
try has a good relationship with the govern- 
ment. Sixty-six drop-off depotsfor recycling 
used paint are open, with 85 scheduled by 
the end of June. 

Educational Committee Chair Tom 
Fadey, of Calcoast Labs Canada Inc., stated 
that seven applications for the Bill Biddle 
Scholarship have been received. 

members were urged to comment On 

the F S a  Snate&!ic Plan. should 
be forwarded to Yvon Poitras, of Mills Paint 
Sales Ltd. 

KELVIN J. HUGET, Secretary 

Mr.GrossmanrecommendedthatASTM 
B 117 (Salt Fog Test) should not be used 
for corrosion testing, since it does not 
represent most service environments. 
According to the speaker, conventional 
salt spray testing causes the purchase of 
bad coatings. The results from B 117 tests 
usually do not correlate well with out- 
door exposure results. 

Instead, Mr. Grossman stated that cyclic 
corrosion testing (CCT) has shown better 
correlation to actually simulating conditions 
of condensation, humidity, and dryness, hot 
and cold, and UV exposure. Some of these 
CCT tests include: Prohesion and CCTl 
and 4. Prohesion testing was developed in 
England and uses a more dilute electrolyte 
with a pH of 5.0-5.4% in place of the 5% 
NaCl solution of the B 117 test. The test has 
a wet period followed by a dry period usually 
of the same time length, 

stated that several auto- 
motive tests have been standardized includ. 
ing pc.4 (SAE 2334) and an acid n i n ~ ~ ~ ,  
ASTM has several committees (~01.27.30 
and D01.27.31) standardizing 
weathering test methods including ASTM 
G 85 and D 5894, currently ASTM has 
testing in progress to correlate results be- 
tween laboratory and eight different expo- 
sure sites, 
n, SAE Automotive conosion,preven- 
committee has five-year data on vari- 

ous paint systems which have shown good 
correlation between lab testing and expo- 
sure site results. The correlation (Spearman's 
Rho) for test method GM9540P was 0.89, 
and 0.89 for CCT4, but for ASTM B 117 it 
was -0.38. Spearman's Rho > 0.7 indicates 

The guest 'peaker was Ernie Galgoci, of 
Shell Chemical Co., who discussed "AN 

OF CURE 
EPOXY COATING TECHNOLOGY.'' 

VOC coatings. The 'Aerospace b a t i n g  
Committee intends to develop test methods 
which yield quantitative results rather than 
the empirical ranking of most of the cur- 

good correlation. 
Furthermore, Mr. Grossman said that 

AMS G.8 Aerospace coatings committee 
has shown that 8-1 17 cannot accurately pre- 
dict exterior durabilitv ~articularlv for low 

ROCKY MOUNTAIN-MAY rent test methods. 1 In addition. the ipeaker informed the 
attendees that the Cleveland Society for 

XAcceIemted Corrosion Testing'' I Coatings Technology currently has labora- 

Society Representative Dick Mullen, of 
G-3 Industries, Inc., reported on the FSCT 
Board of Directors Meeting. Among the rec- 
ommendations proposed were suggestions for 
restructuring including: elimination of the 
Executive Committee; reducing the size of 
the Board of Directors; meeting four times a 
year, instead of twice; and reducing the num- 
ber of committees. 

It was announced that the Society is cur- 
rently seeking nominations for Secretary. 

The evening's technical speaker was 
Cleveland Society member Steve Grossman, 
of the Q-Panel Co. Mr. Grossman discussed 
"ACCELERATED CORROSION TESTING." 

tory and outdoor exposure testing in progress 
for nine industrial maintenance systems. 
They are monitoring rust creep, blistering, 
and surface rustingfor the systems. Although 
outdoor exposure testing has shown wide 
variability, their laboratory cyclic corrosion 
tests correlated much better to the outdoor 
results that the B 117 results did. 

Q. 1s the scatter of data due to variation in 
pipentation! 

A. This is not known, because the test- 
ing to date has not specifically studied the 
mechanism of corrosionlweathering incoat- 
mgs. 

JOHN ELVERUM, Secretary 

Vol. 68, No. 858, July 1996 101 



CLEVELAND 

Active 

Hille. Richard M.-The Flood Co., Hudson, OH. 
Kim, Chong W.-Engelhard Corp., Beachwood, 

OH - . .. 
Naik, Hemant A.-Poly-Carh, Inc., Solon, OH. 

DETROIT 

Active 

Brown, Kenneth H.-PRA Laboratories, Inc., 
Ypsilanti. MI. 

Foster, Leesmio R -Mercury Paint Co., Detroit, 
MI. 

McCasey , Wend? M.-The Sherwin-Williams 
Co., Troy, MI. 

Rankin, Michael 5.-Mercury Pa~n t  Co., Detroit. 
Van Heuk, James G.-IVC Industrial Coatings 

Inc., Grand Haven, MI. 

Associote 

Ball, K'alter G.-Zinc Corporation of America, 
Ypsilanti, MI. 

Koeppe, Curt E.-Hydrire Chemical Co., Grand 
Haven, MI. 

Schroeder, Michelle 1.-1CI Polyurethanes, Ster- 
ling Heights, MI. 

MONTREAL 

Active 

Benc, Marijan F.-Chemcentral, Brassard, Que. 
Centazzi~, Ti:iana--H.L. Blachford. Montreal, 

Que. 
Fu, Bernard-Durnkote, Lavnl, Que. 
Gupra, Ved P.-Chemor, Inc., Montreal. 
Marcotte, Jean-Pe~nrunes Denalr Ltke. St.- 

L&onard, Que. 

Associote 

Prouost, Piewe Gilks-B.1. Chnnicalr, Vaucireuil, 
Que. 

NEW YORK 

Active 

Cartcr. T. Granvilk-Cook & Dunn Enterprises, 
Lodi, NJ. 

Chen, Mrng I.-OSi Specialties/Witco, 
Tarrytown, NY. 

Greenberg, H a ~ - C o o k  & Dunn Enterprises, 
Lodi. 

Ighibokwe, Edward O.<ook & Dunn Enterprises, 
Lodi. 

J a b ,  IshratA.-C(nik 6. Dunn Enterprises, Lod~. 

Associote 

Allmand, Lionel C.-Deltech Gorp., Whippany, 
NJ. 

Gittleman, Da~sld-Micro Pouders, Inc., 
Tarrytown, NY. 

Superman, Gerald-PPA Technologies Inc., 
Allendale, NJ. 

PHILADELPHIA 

Active 

Armstead, Joann C.-Specialty Minerals, Easron, 
PA. 

Budman. Theodurc M.Supe r io r  Materials Inc., 
Garden Ciry, NY. 

Delap, Dennis J.-Fielco Inriusrries, Hunt~ngton 
Valley, PA. 

Gardiner, John L.Special ry  Minerals, Easton. 
Garner, Michael J.-Thomas Scientific, 

Swedesboro. NJ. 
H a d i n e ,  A1fredJ.-Henkel Corp., Amhler, PA. 
K a h ,  Steven G.Super ior  Materials. Inc.. Gar- 

den City. 
Kraushaar, Dough I.--Tioxide A~ner~cas Inc., 

Clayton, N]. 
Lee, Jimmie S.-DuPont Co., Deepwater. NJ. 
Nehra, Mark A.-ICI Surfactants, Wilmington, 

DE. 
Patrick, Geore R.--C~ha-Gein Corp., Newport, . .  . 

DE. 
Price, Berh A.-Ph~la. Ph~ladelphia, PA. 
Rose, Dennis L.-Retro Tek, Fairless Hills. PA. 
Tus~nski ,  William-lnolex Chemical Co., Phila- 

delphia. 

Associate 

Allen, Jodi A.-Xytec Indubtries, Morristown, N]. 
Brou'n, Michael J.-Hercules Incorporated, 

W~lniington, DE. 
Campbell, DonnaM.-PC1 Ma~~z ine .  Philadelph~a. 

PA. -.. 

Cech, John-CVC Specialty Chemicals, Inc., 
Maple Shade, NJ. 

Gordon, W. Muway-Sun GI. ,  Inc., Ph~ladel- 
phia. 

Manuel, DarryCPolysat Inc., Philadelphia. 
McGrath, Brian I.-Gamry Instruments. Inc.. 

Willow Grove, PA. 
Mukkulainen, Bertil V.-Air Products & Chemi- 

cals, Allentown, PA. 
Mulvey, Joseph L.-Henkel Corp., Amhler, PA. 
Plccolino, ELdwOSi Specialties. Woodcl~ff Lake, 

NJ. 
Royal, H.L. B~ger-H.M. Royal, Inc., Trenton, 

NJ. 
Slick. Daniel M.-SNPE North  America, 

Princeton, NJ. 
Zawlckl, James D.-Sarromer Co., Inc., Exton, 

PA. 

PIEDMONT 

Active 

Bates, Russell R.-TheValspar G ~ r p . ,  High Point, 
NC. 

Brodowski, Bruce E.-Fn~ehl~ng & Rohertsnn. 
Charlotte, NC. 

Champion, James A. 1r.-KMG Minerals, Kings 
Mountain, NC. 

Gerelus, Dave-Chemcrafr Sadolin, Walkertown, 
NC. 

Headd, Kevin 0.-Froehling 61 Rohertwin, Char- 
lotte. 

lames, Chen-The Valspar Corp., H~gh  Pomt. 
Makolm, Eileen T.-The Valspar C~irp., High 

Poinr. 
Sepesy, SherriD.-TheValspar Corp., High Point. 
Vasconcellos, Mark A,-Taorek North A~ner~ca,  

Charlotte. 

Associate 

Adrien, Thomas 0.-Bugcss Pigment Co. ,  
Sandersrille, GA. 

Salas, Carlos M.-Taotek North America. Char- 
lotte. NC. 

PITTSBURGH 

Active 

Crocetti, Amy-Ranbar Electrical Materials, 
Manor, PA. 

SOUTHERN 

Active 

Bretinski, Darlene R -Connilidared Research, 
Kingsford, MI. 

Associote 

Bmett, Terrence D.-M~chclman, Inc., C ~ n c ~ n -  
nati, OH. 

Callahan, Kevin F.-Dry Branch Kaolin Co.. 
Union, NJ. 

Cheng, Frank--C~ha Polymers. 
Flovin, James 8.-Kohl Marketing Inc., 

Clearwarer, FL. 
Foster. Michael].--Cook Composites, Bnlokfield. 
Greene, Jim-Wacker Silicones, Adrian, MI. 
Haimann. Steve-Hoover Color Corp., H~wasse, 

VA. 
Ja~m:emrs, V~lnis P.-Occidental Chemical, Mo- 

bile, AL. 
Kalipock. Paul S.--OlinChemicals, Cheshire, CT. 
Robinwn, Robert J.-Bayer Corporation, Pitts- 

burgh, PA. 
Smith, Tim-Deeks & Company, B~rm~ngham, 

AL. 
Tishler, Cliffirrd-Zeneca Resins. Wilmington. 

MA. 

ST. LOUIS 

Active 

Wagner, Paul M.-Manh Cnmpany, Belle\~~lle, 
1L. - I Coming in November I 

, 1 1997 Buyers' Guide 
(a supplement to the November JCTJ 
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S.P. Morcll and Co., 
Armonk, NY, has ap- 
potnted Rick Maz- 
zariello to the post- 
tlon of Sales Man- 
ager. Prior to this po- 
sition, Mr. Mazzar- 
iello managed the 
company's sales ef. 
forts in the New En. 
gland region. He is a 

Chemcentral Corp., Bedford Park, IL, has 
named Roger Landmann to the position of 
Resident Sales. Mr. Landmann will relocate 
to Richmond, VA, from Minnesota, where 
he currently serves as Sales Representative. 
Mr. Landmann is a memher of the North, 
western Society. 

Also, David McMillin has accepted the 
promotion to Sales Supervisor for the 
company's Greensboro, NC, facility. Mr. 
McMillin joined Chemcentral in 1988. 

memher of the New 
R. Mazzariello York Society. Akzo Nobel Resins, Troy, MI, has appointed 

The Sico Group, Lc~ngueuil, Quebec, 
Canada, has appointed Jeffrey L. Mclntyre 
to the position t i  President of Hancock 
Paint, Inc., Boston. MA, its U.S. operating 
company. Mr. Mclntyre most recently served 
as National Sales Manager for the Consumer 
Paint Products Division. 

In other news, Steve Hungerford was 
named Vice-Pres~dent, Dealer Sales-Sico, 
U.S.A. Mr. Hungerford will he rcsponsihle 
for the development and implementation of 
a complete dealer program for the U.S. mar- 
ket. 

Kenneth T. Loye has essumed the title and 
responsihilitiesofTechnical Marketing Man- 
ager, Coatings for En~elhard Corp., Iselin, 
NJ. Based at the company's Beechwood, OH, 
research and development center, Mr. Loyc 
will introduce new industrial coatings prod- 
ucts and will set technical service priorities. 
He is a memher of the Cleveland Society. 

ICI Surfactants, Wilmington, DE, has an- 
nounced that Emery A. Cole has heen in- 
ducted into the 1995 1CI Round Tahle. As a 
winner of the award, Mr. Cole represents 
the "hest of the very hest" in ICl's sales 
force. Mr. Cole is a Senior Technical Repre- 
sentative for the newly for~ned Ag Tech- 
nologies Group of IC1 Surfactants. Based in 
Mooresville, NC, he is responsihle for sales 
on the East Coat,  the Southeast, Mid-South, 
and parts of the Midwest. 
Fusion UV Curing, Gaithershurg, MD, has 
appointed Earl M. Seagrave 111 to the posi- 
tion of Direct Sales Representative. Mr. 
Scagrave will cover North Carolina, South 
Carnlina, and eastern Tennessee. 

J.L. Mclntyre 5. Hungerford 

Michael J. Kelly as Director of Sales and 
~ ~ ~ k ~ t i ~ ~  for coatings ~ ~ ~ i ~ ~ - ~ ~ ~ t h  
~ ~ ~ ~ i ~ ~ .  B ~ ~ ~ J  in ~ ~ ~ ~ i ~ ~ i l l ~ ,  ~ y ,  M ~ .  ~ ~ 1 1 ~  
will report to ~ ~ ~ ~ ~ t h  R. ~ ~ d ~ .  

R& Cmper has the of 
Field Sales Representative forthe Westc<)ast 
Sales Office of Datacolor International, 
Charlotte, NC. Mr. Cooper brings I0 years 
of exper~ence as a testing lab manaaer to the 
position, 

Hiils America Inc., 
Somerset, NJ, hasap- 
pointed Peter Den. 
kinger to the posi- 
tion of Technical 
Service Manager for 
the company's Coat- 
ings Raw Materials 
Division. In his new 
position, Dr. Den- 
kinger will be respon- 

p. Denkinger sihle for technical 
service activities sup- 

porting the u~atings raw materials and addi- 
tives  tod duct lines. 

Robert M. Bennett 
has heen named 
Marketing Manager, 
Coatings, for Witco's 
OSi Specialties 
Group, Danbury, 
CT. Mr. Bennett 
will be accountable 
for the group's coat- 
ings activities in 
hoth its organo-func- 
tional silanes and 
specialty fluids husi- 
ness units. 

R.M. Bennett 

Hanley Paint Mfg. Co., Inc., El Paw, TX, 
has elected the following officers: Presi- 
dent-W. Miles Tunno; Vice President/ 
General Manager-Robert C. Eveler; Vice 
President/Sales-Tony M. Carmona; and 
Vice President/Manufacturing-Blake 
Barnard. 

Ferro Corp., Cleveland, OH, has named 
Tony Jones and James H. Gavlenski to 
Technical Service Representative positions 
for the Powder Coatings Division. 

Mr. Junes, whose most recent position 
was Materials Coordinator, will be based in 
Louisville, KY. 

Mr. Gavlenski, who will operate out of 
Chattanooga, TN, most recently served as 
Senior SalesFervice Representative. 

In addition, Thomas W. Connelly has 
joined the staff of Ferro Corp., Cleveland, 
OH, as Field Sales Representative for the 
Powder Coatings Ilivision. Based in St. Louis, 
MO, Mr. Connelly will develop sales in Mis- 
souri, Kansas, Iowa, and southern Illinois. 

Obituary 

~ i s o ,  Britt Nordby was named Scientist 
for the company's Colorants and Riocidrs 
Division. Ms. Nordhy will coordinate the 
development of new techniques, procedures, 
and datahases. 

Benjamin Chatzinoff, Past-President of the New York Society, died on ]une 6, 1996. 
He was 79 years old. 

Mr. Chatz~noff received a R.S. Degree in Chemistry from the City College of New 
York in 1936. He began his career in the coatings industry in 1937 as a chemist with 
the 20th Century Paint and Varnish Corp. The company later merged into Consoli- 
dated Chemical and Paint Corp. Mr. Chatzinoff held various positions within Con- 
solidated, includ~ng Technical Director, General Manager, and Secretary. He also 
served on the Board of Ilirectors. Mr. Chatzinoff concluded his career with Quaker 
City Chemicals. 

As a memher of the New York Society, Mr. Chatzinoff was elected President in 
1959. He was also the recipient of the Roy H. Kienle Award in 1960 and the PaVaC 
Award in 1966. Mr. Chatzinoff also served on various technical and administrative 
committees. He loined the Philadelphia Society in 1969, where he served as Muca- 
tional Committee Chair from 1972-76 and also chaired a Society seminar in 1974. 

Mr. Chatzinoff was active in the Federation as well. He served as Chairman of 
various committees including the Heckel Award Committee. In add~tion, Mr. Chatzinoff 
was Chairman of the Materials Marketing Association (MMA) Awards Committee 
from 1975-77. 

Robert D. Duncan, Executive Vice Presi- 
dent of PPG Industries Inc., Pittsburgh, PA, 
has announced his retirement. Mr. Duncan 
has served the company for 34 years. 

Vol. 68, No. 858, July 1996 1 05 



J. Hunt T. Ashe 

Fahricolors Dyes & Pigments, Paterson, NJ, 
has appointed Jim Hunt to the position of 
Southeast Rea~onal Mana~er. Mr. Hunt's 
prior experience in the coatings industry 
includes the following positions: pn~duction 
management, purchasing, and quality con- 
trill. He is a memher of the Southern Soci- 
ety. 

In addition, Thomas Ashe has accepted 
the position of MidwestlWest Coast Regional 
Manager. Mr. Hunt brings over 13 years of 
experience to this position. 

Advanced Chemical Cu., Warwick, Rl, has 
named Leonard M. Eagle to the position of 
Product Manager. Mr. Eagle w~ll direct the 
company's Karat Gold Division. Based in 
Long Island, NY, he will he responsihle for 
expanding the recently formed division. 

Letter to the Editor 
T o  THE EI)ITOR: 

On page 80 of the May 1996 issue of 
the JOURNAI. OF COATINGS TECHNOL- 
OGY, there 1s a misrake in the minutes 
of the March meeting of the New 

1 York Society. I did not say that the 
VOC regulatory requirements have 
heen pushed hack to the year 2000. 
The facts that 1 reported to the mem- 
hers are as follows: 

( I )  The AIM VOC regularions 
will pnlhahly go into effect on or ahout 
April 30,1997. 

(2) The tahle of standards for the 
year 2000 has heen deleted. 

( 3 )  Refore any more stringent regu- 
lat~ons are proposed, the EPA and 
industry representatives will deter- 
mine if the technology is present to 
make paints with lower VOCs. 

As written, my report could lead 
Society memhers who are not famil- 
iar with what has been happen~ng in 
the regulatory process since 1992 to 
helieve that they have longer to re- 
formulate than they actually do and 
that their current products can he 
manufacturer and sold for at leaat 
three years longer than is legal. 

SIDNEY]. R t i ~ l ~  
Brooklyn, NY 

The Society of the Plastics Industry (SPI), Inc., has elected the following to the Board of 
Directors: Chairman-H. Patrick Jack, Fina 011 and Chemical Co.; Vicc Chairman-Harry 
B. Ussery, Beacon Plastics, Inc.; Treasurer-Arthur 1. Goodsel, Huron Plastics Group, Inc.; 
Secrerary-David G. Birney, Solvay Polymers; and Immediate Past Chairman-G. Watts 
Humphrey, Jr. 

The fclllowing have joined the hoard as directors: Phillip D. Ashkettle, Reichhold 
Chemicals Inc.; Peter F. Bemis, Remis Manufacturing Co.; Tom D. Gill, DuPont; Andrae 
Lehner, Omega Tool, Inc.; Richard J. Urso, The Budd Co.; and Donald E. Willerth, Trans 
Container Corp. 

SPI has also elected committee officers to serve for the upcoming year. They are: Chair- 
man of the Committee on Resin Statistics-Jan B. Neuenfeldt, The I>ow Chclnical Co.; 
Chairman-Elect-Victor F. Chang, RASF Corp.; Thermoplastics Resins Director-Jason 
Ayoub, Chevn~n Chemical Co.; Thermoset Resins Director-Bruce Mullen, Ciha-Geigy 
Corp.; Internal Task Force Director-Susan L. Melloan, Shell Chemical Co.; Exter~lal Task 
Force Director-Terry Bonnell, Philltps Chemical GI.; and Finance Committee Chair- 
man-Kevin L. Boyle, Occidental Chemical Corp. 

Peter Gallagher has accepted the position 
of Market Manager-Pacific area for Rheox, 
Inc., Hightstown, NJ. Mr. Gallagher will he 
responsible for marketing. technical, and 
sales sl~pport of the company's products to 
customers and agents in Asia. 

Lansco Colors, Passaic, NJ, has announced 
that Paula Moore has joined the staff as 
Quality Assiirance Manager for their line of 
color pigments. In this capacity, Ms. Moore 
will he responsihle for quality control, work- 
ing with f;~ctor~esoncontin~i~~ris~iiality im- 
provement, c\~aluating new pigments, and 
providing custclmer support on quality and 
iechnical issues 

Steven J. Gach,  has j o ~ n e d  the  
hydrogeological team of TolTest, Inc., Ply- 
mouth, MI, as an Engineer. A certified on- 
derground storage rank professional, Mr. 
Gach hr~ngs e~ght ycars of experience to 
the position. 

In addition, Kathryn M. Brugman wits 
named Environmental Engineer. Ms. 
Rrugman special~zes In assisting with Clean 
Air Act complrance. 

Robert A. Hotchkiss has heen appointed 
Communications Manager for 1C1 Polyure- 
thanes (Americas Region), West Deprford, 
NJ. Mr. Hotchkiss will he responsible for 
internal and external communications in 
North and South America. 

Michael McCann has been elected to the 
position of Executive Vicc President and 
Chief Operaring Officer for Ruco Polymer 
Corp., Hicksville, NY. In addition to his 
corporate sales and marketing respnnsihili- 
ties, Mr. McCann will oversee the opera- 
tions of the company's manufacturing, pur- 
chasing, new husiness development, and 
technical services. 

Ralph Starkey has heen named Southwcst- 
ern Regional Manager for Red Spot Paint & 
Varnish, Evansville, IN. Mr. Starkey will he 
hased inRed Spot's Dallas, TX, office. 

Kerr-McGce Chernical Corp., Oklahoma 
C~ty ,  OK, has announced the following per- 
sonnel changes. W.P. "Pete" Woodward 
has heen named Senior Vice President- 
Chemical Marketing. Mr. Wood\varJ mnst 
recently served as I>ircctor-Pigment Busi- 
ness Management. 

~ c c e p t i n ~  the position of Director-Pig 
111elit Rt~siness Management is David W. 
Ezell. He was previously I>ircctor-Electro- 
lyric and Specialty Pn~ducts Business Man- 
agement. 

James B. Worthington has heen named 
Director-Specialty and New Pn~Jucts Busi- 
ness M;rnagernent. He was formerly the Vice 
President-Research and Development. 

B.J. Montgomery was appointed Vice 
President-Research and Developmcnt. 

Computilti<~nal Systems, Inc. (CSI), Knox- 
ville, TN, has named Robert de Jonge Gen- 
eral Manager of European Operations. Rascd 
in Leuven, Belgium, Mr. de Jonge will he 
responsible for hi~sincss and sales dcvclop- 
ment, customer satisfaction, promotion of 
the Reliahility-Basell Maintenance@ phi, 
losophy, and distribution of all advanceJ 
maintenance pn)ducts. 

Allan DeLange, Vice President 0fJ.L. Manta 
Inc. has received cerrtfication from The Na- 
tional Board of Registration of Nuclear Safety 
Related Coating Engineers anJ Specialists, 
Leola, PA, as a Nuclear Coating Special~st. 

East~nan Chemical Co., Kingsport, TN, an- 
nounced that James L. Chitwood, Senior 
Vice President for Operations outside North 
America, will assume the additional respon- 
s i h i l ~ t ~  of President, Europe, Midille East, 
and Africa. Dr. Chitwood will relocate to 
The Hague, Netherlands. He replaces Will- 
iam R. Garwood who is retiring. 

In other news, Michael D. Newman was 
appointed Vice President, Manufacturing, 
Latin America region. Mr. Nru,man will 
manage Latin American manufacttiring in 
addition to his current responsibilities as 
Supervialr, Polymer Chemicals, at Carnlina 
Eastman Co., Colurnhia, SC. 
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colorant are tables of physical properties de- Pail Inserts 
tailing VOC content, composition, resis- CDF has developed tapered and taller pail 
tance to acid and alkaline, discoloration, and inserts for plastic pails, as well as the straight- 
light-fastness. s~ded inserts for steel pails. These inserts are 

Circle No. 35 on Reader Service Card FDA-approved and are 15 mil thick. They 

HMlS Update 
The NPCA has updated HMIS and has made 
available the HMIS Implementation Manual. 
Offering an expanded mix-and-match option 
for listing PPE and a new label style, these 
labels work with HMlS training materials 
and the HMIS Impkmentation Manual to help 
employers develop and maintain a complete 
hazard communication program. 

Circle No. 30 on Reader Service Card 

Corrosion Resistant Coatings 
Guide to Whitford Industrial Products describes 
coatings that reduce wear and corrosion on 
several industrial and domestic products. It 
also provides performance profiles on specific 
coatings and several applications where they 
decrease friction, release problems, and cor- 
rosion. 

Circle No. 31 on Reoder Service Card 

Standards 
The ASTM Standards on Color and Appear- 
ance Measurement, 5th edition, contains 90 of 
the latest ASTM standards, nine IS0  and 
ISO/CIE standards, 99 related standards, and 
seven tables. In addition, 22 ASTM stan- 
dards have been revised, and 17 are new. 

Circle No. 32 on Reoder Service Cord 

Photoinitiator Catalog 
A 29,page phorolnitiator product bulletin 
has been published by Sartomer Co. This 
bulletin outlines physical, performance, and 
chemical properties of the company's ben- 
zophenones, co-initiators, initiators, and 
photoinitiators. 

Circle No. 33 on Reader Service Card 

Plastics 
The AIN Plastics Catalog96 is a source book 
of coinplete lines of mechanical plastics. 
This comprehensive catalog contains pre-cut 
sheets, prices per sheet, and available sizes 
and specifications of unmatched inventory. 

Circle No. 34 on Reader Service Card 

CdarrG 
A brochure, provided by Huls America Inc., 
highlights the company's G-P-D colorants 
at full strength and in ratios to X0, of 1:1, 
15, and 1:20. Also provided f i r  each 

Instruments Catalog 
A catalog featuring smart RTD and thermo- 
couple calibrators, two-wire infrared tem- 
perature monitors, and RTD probe systems 
has been released by Wahl Instruments, Inc. 
These instruments are designed to solve tem- 
perature application problems such as plant 
maintenance and waste and pollution man- 
agement. The instruments and calibration 
are traceable to NIST, and many are ap- 
proved by Factory Mutual and Canadian 
Standard Association for potent~ally explo- 
sive environments. 

Circle No. 36 on Reader Service Card 

Hydrocarbon Resins 
A hrochure with full-color graphs highlights 
the physical, chemical, and application de- 
tails of hydrocarbon resins available from 
Hercules Incorporated. The publication conn- 
tains color, melt viscosity, and softening 
point of resins, as well as spotlights products 
in a variety of applications. The guide also 
includes information on liquid resins and 
resin solutions. 

Circle No. 37 on Reader Service Cord 

Cabinet Oven 
An electrically heated cabinet oven from 
The Grieve Corp. provides operating tem- 
peratures up to 500' and measures 22" x 2 1" 
x 85". The oven is designed to handle flam- 
mable solvents: built-in manual tempera- 
ture reset, hack-up heating, powered exhaust 
with safety switch, and recirculating blower 
with safety switch and purge timer. 

Circle No. 38 on Reader Service Card 

Quaternary Pump 
Varian's new quaternary pump automates o p  
erations with a switching valve that allows 
the system to run any of four premixed sol- 
vents, to mix three of the four solvents for 
analysis, or to use the fourth solvent as a 
wash. This pump offers a degassing and he- 
lium sparging design. 

Circle No. 39 on Reader Service Card 

. . 

are designed to reduce cleaning, recondition- 
ing, and replacement of your pails. 

Circle No. 40 on Reader Service Card 

Driers 
Daniel Products Co., Inc., has introduced a 
replacement for cobalt in driers. This hy- 
drolysis resistant product reportedly mini- 
mizes the initial and postsdry color effects as- 
sociated with cobalt driers. This new drier is 
designed to improve the color of whites, light 
colors, and clears, as well as decreasing 
lowness. 

Circle No. 41 on Reader Service Card 

Drumfiller 
The AFS Drumfiller has push-button start- 
up, foot valves at the tips of the fill lances, 
adjustable dribble-flow, fume collectors, and 
wiper rings. This Velcon Automated Filling 
Systems drumfiller positions the incoming 
drum, locates the hung, removes the plug, fills 
the drum, reinstalls and torques the hung, and 
appl~es a dust seal. 

Circle No. 42 on Reader Service Card 

Treatment Process 
The Baler Equipment Co. has developed a 
clay process that reportedly converts hazard- 
ous waste to nonhazardous material. This 
product reportedly eliminates sewer sur- 
charges and creates reusable water and non, 
leachable solids chat are acceptable at indus- 
trial landfills. This process is designed to  
benefit small and medium-sized manufactur- 
ers with wastewater streams from 50 gallons 
per week to 50 gallons per minute. 

Circle No. 43 on Reader Service Card 

Stereomicroscope 
The new Stemi SV I1 Apo reportedly pro- 
vides images with new degrees of brilliance, 
high contrast, field depths, and color fidel- 
ity. I t  has a wide 11:l zoom range and 
planapochromatic correction. Carl Zeiss, 
Inc., has also provided the user with a 35' 
viewing angle to  allow for extended use. 

Circle No. 44 on Reader Service Card 
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Infrared Microspectroscopy 
High-infrared spectra are obtained by plac- 
ing a single bead on a slide and contacting 
the bead with the ATR crystal. A new mi- 
croscope has heen developed by Spectra- 
Tech Inc. This microscope is designed to 
detect and characterize reactions directly on 
the head without cleaving the molecule from 
the head. 

Circle No. 45 on Reader Service Card 

High Crosslink Density 
Ciba Coating Systems has introduced a mul- 
tifunctional epoxy resin, Araldite EPN 9880 
CH. Coatings based on this product may 
exhibit chemical and thermal resistance. 
This low-viscosity resin reportedly provides 
solvent resistance, adhesion, and low vola- 
tility when used in baked coatings. 

Circle No. 46 on Reader Service Card 

Composite Diamond Coating 
A composite diamond coating has been de- 
veloped by Surface Technology, Inc. This 
coating reportedly provides hardness; wear, 
abrasion, and impact resistance; anti-corro- 
sion properties; and applicability to common 
metals and alloys. 

Circle No. 47 on Reader Service Card 

Flatting Agents 
Grace Davison is introducing two new grades 
of silica flatting agents for coil and general 
industrial coatings. These flatting agents are 
designed to offer sheen control, coating 
smoothness, weatherability, and dispersion 
characteristics. They provide sheen:gloss 
ratios from 2.2:1 to 1:l. 

Circle No. 48 on Reader Service Card 

Transfer AgentIRheology 
Modifier 
Designed for water-based, pigment printing 
inks, DREWFAX' 504 reportedly exhihits 
ink transference properties from printing 
rollers to the printing substrate. Developed 
by Ashland Chemical Company's Drew In- 
dustrial Division, this transfer agentlrheol- 
ogy modifier is developed for aqueous 
flexographic inks for corrugated boxes. 

Circle No. 49 on Reader Service Card 

Pigment Dispersant 
Daniel Products Co., Inc., has introduced a 
multifunctional pigment dispersant for aque- 

ous systems. Disperse-Ayd W-30 reportedly 
does not promote foam, lower gloss, nor af- 
fect dry time, resistance properties, or film 
hardness. It is compatible with waterborne 
coatings and inks, and the low VOC aids in 
development of coatings and inks. 

Circle No. 50 on Reader Service Card 

introduced by X-Rite, Inc. The DTPlZ re- 
portedly delivers automated calibration and 
controls black and white output devices. It 
also handles transmissive and reflective ma- 
terials and interfaces with MS DOS- and 
Macintosh-based calibrations software pro- 
grams. 

Circle No. 55 on Reader Service Card 

CD-ROM 
Degussa Corp. has released a CD-ROM to 
answer questions concerning AEROSIL. 
The compact disc includes narration, an ani- 
mated demonstration, and graphics on this 
fumed silica. 

Circle No. 51 on Reader Service Card 

Dictionaries 
Inwords"' and SciWords"' are dictionaries 
for word-processor users and science profes- 
sionals. These computer dictionaries were 
developed by INS0 Corporation. Both dic- 
tionaries are compatible with many computer 
programs. 

Circle No. 52 on Reader Service Card 

Industrial Automation Software 
Progressive Recovery, Inc., has developed in- 
dustrial automation software. This software 
allows process monitoring, supervisory con- 
trol, alarming automatic system shutdown, 
and statistical process control. This appli- 
cation uses Windows and Windows NT to 
integrate network capabilities and DDEcon- 
nectivity. 

Circle No. 53 on Reader Service Card 

Single Bounce HATR 
Spectra-Tech Inc. introduces the single 
hounce horizontal attenuated total reflec- 
tance (HATR) accessory for FTlR spectrom- 
eters. This product reportedly has a small 
sampling area so less sample is required to 
obtain spectral information. The HATR is 
available with either zinc selenide or gerrna- 
nium crystals. 

Circle No. 54 on Reader Service Card 

Densitometer 
A densitometer that is designed to calibrate 
a variety of film and paper media has been 

Why Renew? 
Check Out Five Great 

Reasons Why You 
Should Renew Your 

Membership In The FSCT 

a A l-year subscription to the 
JOURNAL OF COATINGS TECHNOLOGY, 
the technical publication of the 
coatings industry, is included 
with your membership. 

a Monthly Society technical 
talks offered locally keep YOU 
informed of the ever-changing 
technology in the coatings in- 
dustry. 

El Incredible networking op- 
portunities with industry col- 
leagues. 

a Federation publications 
and seminars are available to 
you at substantial $$ savings. 

a Special Member rates for 
registration to the FSCT's Inter- 
national Coatings Expo and 
Technology Conference (for- 
merly the Paint Industries' Show). 

Your Membership In The 
Local Society Includes 

Membership In The 
Federation 

For more informotion, contact your local 
Socieiy, or write to Federation of Societies for 

Coatings Technology. 
492 Norristown Rd.. Blue Bell. PA 19422 
(610) 940-0777 Fax: (610) 9400292 
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Q"' For information on FSCT meetings, contact Federation " 8 1  
,,,., 2 of Societies for Coatings Technology, 492 Norristown 

Rd., Blue Bell, PA 19422 (6 10) 940-0777, FAX (6 10) 
940-0292. 

(Aug. 15-17)-Pan American Coatings Expo. GI-sponsored by Federa- 
tion of Societies for Coatings Technology, ANAFAPYT, and Institute 
Mexicano de Tkhnicos en Pinturas y Tintas. Sheraton Maria Isabel Hotel. 
Mexico City, Mexico. 

(Aug. 20-21)-"Computer Uses in the Coatings Industry." Seminar 
sponsored by the Professional Development Committee. Hyatt Regency 
O'Hare, Chicago, 1L. 

(Oct. 22-24)-International Coatlngs Technology Conference. Chi- 
cago Hilton and Towers and McCormick Place North, Chicago, IL. 

(Oct. 23-25)-lnternat~onal Coatings Expo (Formerly Annual Meeting 
and Paint Industries' Show). McCormick Place North, Chicago. IL. 

(Nov. 3.5)-International Coatings Technology Conference and Expo 
(Formerly Annual Meeting and Pant Industries' Show). Georgia World 
Congress Center, Atlanta, GA. 

1997 
(Feh. 5-7)-24th Annual International Waterborne, High-Solids, and 

Powder Coatings Symposium. Sponsored by the Southern Society and The 
University of Southern Mississippi (USM). New Orleans, LA. (Robson F. 
Storey or Shelby F. Thames, Co-Organizers, WBHS&PC Symposium, Dept. 
of Polymer Science, USM, Box 10076, Hattiesburg, MS 39406-0076). 

(Feb. 18-20)-Western Coatings Societies' 23rd Biennial Symposium 
and Show. Sponsored by the Golden Gate, Los Angeles, Pacific Northwest, 
and Rocky Mountain Soc~eties. Disneyland Hotel and Convention Center, 
Anaheim, CA. (Bruce Cotton, Pluess.Staufer (California), Inc., P.O. Box 
825, Lucerne Valley, CA 92356; (619) 248-7306; or Ron Elliott, J.R. Elliott 
Enterprises, Inc., 300 Thor PI., Brea, CA 92621; (714) 529-0711). 

(May 8-10)-50th Annual Spring Symposium. Sponsored by the Pacific 
Northwest Society. Panamer~can Hotel, Vancouver, British Columbia. 

(May 12.14)Southern Society Annual Meeting. K~ng and Prince 
Beach and Golf Resort, St. Simons Island, GA. (Eve Irvine. J.M. Huher 
Corp., One Huher Rd., Macon, GA 31298; (912) 750-5433). 

OTHER ORGANIZATIONS 

1996North America 

(Aug. 3-5)-31st National Heat 
Transfer Conference. Sponsored by I 
American lnstitute of Chemical Enei- 
neers. WesG Galleria, &uston, TX. i ; \ l~h~xpresl  Service Center. 345 E. 
47th St., New York, NY 10017-2395). 

(Aug. 5-8)-50th Sea Hone Institute Conference. Sponsored by LaQue 
Corrosion Services. Blockade Runner Hotel, Wrightsville Beach, NC. (LaQue 
Corrosion Services, P.O. Box 656, Wrightsville Beach, NC 28480). 

(Aug. 6-7)bBatchMaster Training. Inventory/Pmduct~on course spon- 
sored by BatchMaster Software Cop.  Chicago, IL. (Wendy Curfman, 
BatchMaster Software Corp., 1500 Paclfic Coast Hwy., Ste. E, Seal Beach, 
CA 90740). 

(Aug. 9-14)-31st Intersociety Energy Conversion Engineering Confer- 
ence. Sponsored by the Institute of Electrical & Electronics Engineers, Inc. 
Omni Shoreham Hotel, Washington, D.C. (AIChExpress Service Center, 
345 E. 47th St., New York, NY 10017-2395). 

(Aug. 14-16)-"Correctly Applying SPC Tools in Lahoratoty and Con- 
tinuous Flow & Batch Manufacturing Processes." Short course sponsored by 
Oklahoma State University. Stillwater, OK. (George Collington, Okla- 
homa State University, Engineering Extension; (405) 744-5714). 

(Aug. 19-21)-"Particle Size Analysis." Training course sponsored by 
Horiba Instruments, Irvine, CA. (Geneen Spence, Horiba Instruments. 
17671 Armstrong Ave., Irvine, CA 92714). 

(Aug. 19-22)-ARMA Fall Committee Meetings. Sponsored by As- 
phalt Roofing Manufacturers Association (ARMA). New Orleans, LA. 
(ARMA, 6000 Executive Blvd., Ste. 201, Rockville, MD 20852-3803). 

(Aug. 24)-"FTIR Spectroscopy and NMR Applications to Polymers." 
Sponsored by the Division of Polymeric Materials: Science and Engineering 
division of the American Chemical Society (ACS). Orlando, FL. (Edward 
Glass, North Dakota State University, Polymers and Coatings Department, 
Dunbar Hall, Rm. 156, Fargo, ND 58105). 

(Aug. 24)-"Mudern Methods of Panicle Slze Distribution: Assessment 
and Characterization." Sponsored by the Division of Polymeric Materials: 
Science and Engineeringdivision of the AmeticanChemical Society (ACS). 
Orlando, FL. (Theodore Provder, Workshop Director, ICI Paints, 16651 
Sprague Rd., Strongsville, OH 44136). 

(Aug. 25-27)-"Particle Characterization and Particle Size Assessment." 
Sponsored by the Polymeric Materials: Science and Engineenng division of 
the Amerlcan Chemical Society (ACS). Orlando, K. (Thetdore Provder, 
Workshop Director, IC1 Paints, 1665 1 Sprague Rd., Strongwille, OH 44136). 

(Sept. 4-1 I)-Manufacturing '96 Conference. Sponsored by the Society 
of Manufacturing Engineers (SME). McCotmick Place, Chicago, IL. (SME, 
One SME Drive, P.O. Box 930, Dearborn, MI 48121-0930). 

(Sept. 8-12)-1996 EOS/ESD Symposium. Sponsored by the ESDAsso- 
ciation. Lake Buena Vista, FL. (ESD Association, 7902 Turin Rd., Ste. 4, 
Rome, NY 13440). 

(Sept. 9-12)-Safety In Ammonia Plants and Related Facilities. Spon- 
sored by American lnstitute ofChemical Engineers. Westin at Copley Place, 
Boston, MA. (AIChExpess Service Center, 345 E. 47th St., New York, NY 
10017-2395). 

(Sept. 9-13 )-"The Baslc Composition of Coatmgs." Short Course spon- 
sored by University of Misx)uri-Rolla (UMR), Rolla, MO. (UMR Coatings 
Institute, 1870 Miner Circle, Rolla, MO 65409). 

(Sept. 10)-Rheology Seminar. Sponsored by Brookfield Engineering 
Laboratories, Inc. New Jersey. (Barbara Cunningham, Brookfield Engineer- 
ing Lahoratoriea, Inc.. Dept. NR-119, 240 Cushing St., Stoughton. MA 
02072). 

(Sept. 12)-Rheology Seminar. Sponsored by Brookfield Engineering 
Laboratories, Inc. Cincinnati, OH. (Barbara Cunningham, Brookfield Engi- 
neering Laboratories, Inc., Dept. NR-119,240 Cushing St., Stoughton, MA 
02072). 

(Sept. 16-17)-Engineering & Construction Contracting Conference. 
Sponsored by American lnstitute nf Chemical Engineers. Walt Disney 
World Swan Hotel, Orlando. FL. (AIChExpress Service Center, 345 E. 47th 
St.. Ncw York. NY 10017-2395). 

(Sept. 16-19)Xan Technology Conference & Exposition. Sponsored 
by the Society of Manufacturing Engineers (SME). Hyatt Rosemont, 
Rosemont, IL. (SME, One SME Drlve, P.O. Box 930, Dearhorn, MI 48121). 

(Sept. 17-19)-Powder Coatings '96. Conference and Exhibition spon- 
sored hy The Powder Coating Institute. Indiana Convention Center, India- 
napolis, IN. (Coyer Management, P.O. Box 54464, Cincinnati, OH 45254- 
0464). 

(Sept. 17-20)-BatchMaster 3.5 Modules Training Cnurse. Sponsored 
hy BatchMaster Software Corp. Iwine, CA. (Wendy Curfman, BatchMaster 
Software Corp., 1500 Pacific Coast Hwy., Ste. E, Seal Beach, CA 90740). 

(Sept. 22-25)-1996 Manufacturers and Suppliers Workshop and Expo- 
sition. Sponsored by The American Ceramic Society. Adam's Mark Hotel. 
Charlotte, NC. (The American Ceramic Society, 735 Ceramic Place, 
Westerville, OH 43081-8720). 

(Sept. 23-25)-"Particle Size Analysis." Training course sponsored by 
Horiba Instruments, Irvlne, CA. (Geneen Spence, Horiba Instruments, 
17671 Armstronx Avc., Irvine, CA 92714). 

(Sept. 23-27)-"Introduction to Paint Formulation."Short Course spun- 
sored by University of Missouri-Rolla (UMR), Rolla, MO. (UMR Coatings 
Institute. 1870 Miner Circle, Rolla, MO 65409). 
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(Sept. 30-0ct.l)-Florida Plastics Summit. Sponsored by The Society 
of the Plastics Industry (SPI), Inc. Clarion Plaza Hotel, Orlando, FL. (SPI, 
1275 KSt., N.W., Ste. 400, Washington, D.C. 20005). 

(Oct. 1)-Rheology Seminar. Spona~red by Brookfield Engineering Laho- 
ratories, Inc. San Francisco, CA. (Barbara Cunningham, Brookfield Engi- 
neering Laboratories, Inc., Dept. NR-119,240 Cushing St.. Stoughb~n. MA 
02072). 

(Oct. 3)-Rhealogy Seminar. Sponsored by Bn~okfield EngineeringLaho- 
ratories, Inc. Denver. CO. (Barbara Cunningham, Brookfield Engineering 
Laboratories, Inc., Dept. NR-119,240 Cushing St., Stoughton, MA 02072). 

(Oct. 2-3)-Fifth Annual Advanced Radiation (UV/EB) Curing Mar- 
ketinflechnology Seminar. Sponsored by Armbruster Associates, Inc. 
Marriott Hotel. Newark Airport, Newark, NJ. (David C. Arnbruster, 
Armbruster Associates, Inc., 43 Stockton Rd., Summit, N] 07901). 

(Oct. 7-9)-"Basic Coatings for Sales, Marketing, and General Person- 
nel." Short Course sponsored by University of Missouri-Rolla (UMR), Rolla, 
MO. (UMR Coatings Institute, 1870 M~ner Circle. Rolla, MO 65409). 

(Oct. 8-11)-International Process Safety Managment Conference & 
Workshop. Sponsored by American Instlmte of Chemical Engineers. Air- 
port Marriott Orlando, Orlando, FL. (AIChExpress Service Center, 345 E. 
47th St., New York, NY 10017-2395). 

(Oct. 14-17)-15th International Congress on the Applications of La- 
sers and Electro-Optics. Sponsored hy the Laser Institute $America. Radisson 
Plaza Hotel at Town Center, Southfield, MI. (Datyl Flynn, Laser lnstitute of 
America, 12424 Research Pkwy., Ste. 125, Orlando, FL 32826). 

(Oct. 14-18)43rd National Symposium of the American Vacuum 
Society. Pennsylvania Convention Center, Philadelphia, PA. (American 
Vacuum Society, 120 Wall St., 32nd Flr., New York, NY 10005). 

(Oct. 16-18)-"Ceramv and Glass Solutions for New and Improved 
Products." Course cosponsored by The New York State College of Ceramics 
at Alfred University and the New York State Center for Advanced Ceramic 
Technology. Alfred University, Alfred, NY. (Marlene Wightman, New 
York State College of Ceramics, Alfred University, Alfred. NY 14802). 

(Oct. 16-19)-Joint Fall Meeting of the Basic Science. Nuclear, and 
Environmental Technology andcements Division. Sponsored by The Ameri- 
can Ceramic Society. San Antonio, TX. (The American Ceramic Society, 
735 Ceramic Place, Westerville, OH 43081-8720). 

(Oct. 20-23)-"Polyurethanes Expo '96." International Technical Con- 
ference & Expositionsponsored by The Society of the Plastics Industry, Inc., 
(SPI). Bally's Las Ve~as Cas~no and Hotel, Las Vegas, NV. (SPI, Polyure- 
thane Division, 355 Lexington Ave., New York, NY 10017). 

(Oct. 23-25)-109thAnnual Meeting ofthe National Paint andcoatings 
Association (NPCA). Palmer House (Hilton), Chicago, IL. (Cheryl 
Matthews, NPCA, 1500 Rhode Island Ave., N.W., Washington, D.C. 
20005-5597). 

(Oct. 27-Nov. 1)--84th Congress & Exposition. Sponsored by the 
National Safety Councll. Orange County Convention Center, Orlando, FL. 
(Michael J. Taylor, National Safety Council, 1121 Spring Lake Dr., ltasca, 
1L 60143-3201). 

(Oct. 28-30)-"The Fundamentals of Corrosion and Its Control." Spon- 
sored by LaQue Corrosion Services. Holiday Inn SunSpree Resort, 
Wrightsville Beach, NC. (S. Darden, LaQue Corrosion Services, P.O. Box 
656, Wrightsville Beach, NC 28480). 

(Oct. 29-31)kFabtech West Conference & Exposition. Sponaxed by 
the Society of Manufacturing Engineers (SME). San Jose Convention Cen- 
ter, San Jose, CA. (SME, One SME Drive, P.O. Box 930, Dearhorn. MI 
48121-0930). 

(Nov. 1-3)-"Fall Decor '96: Paint and Decorating Show." Sponsored by 
the National Decorating Products Association (NDPA). M~nneapolis Con- 
ventioncenter, Minneapolis, MN. (Teri Flotn)n, NDPA, 1050N. Lindhergh 
Blvd.. St. Louis, MO 63132-2994). 

(Nov. 3-6)-1996 International Conference. Sponsored by the Adhe- 
sive and Sealant Council, Inc. Fairmont Atop Noh Hill, San Francisco, CA. 
(Kathy Oates Domenick, Director, Education and Training, The Adhesive 
and Sealant Council, Inc., 1627 K St., N.W., Ste. 1000, Washington, D.C. 
20006). 

(Nov. 4-6)-"Particle Size Analysis." Training course sponsored by 
Horiha Instruments, Irvine. CA. (Geneen Spence, Horiba Insmments, 
17671 Amstrong Ave., Irvine, CA 92714). 

(Nov. 6-8)-ARMA Executive Committee Meeting and Board of Di- 
rectors Meeting. Sponsored hy Asphalt Roofing Manufacturers Association 

(ARMA). Tucson, AZ. (ARMA, 6000 Executive Blvd., Ste. 201, Rockville, 
MD 20852-3803). 

(Nov. 10-13)-"Organic Coatings: Science and Technology." Spon- 
sored by the State University of New York, lnstitute of Materials Science 
and the Division of Polymeric Materials: Science and Engineering division 
of the American Chemical Society (ACS). Westin Resort, Hilton Head 
Island, SC. (Angelos V. Patsis, Institute of Materials Science, State Univer- 
sity of New York, New Paltz, NY 12561). 

(Nov. 10-15)-Annual Meeting of the American Institute of Chemical 
Engineers. Sponsored by American Institute of Chemical Engineers. Palmer 
House Hilton, Chicago, IL. (AIChExpress Service Center. 345 E. 47th St., 
New York, NY 10017-2395). 

(Nov. 12-14)-Autofact Conference & Exposition. Sponsored by the 
Society of Manufacturing Engineers (SME). Coho Center, Detroit, MI. 
(SME, One SME Drive, P.O. Box 930, Dearhorn, MI 48121,0930). 

(Nov. 17-21)SSPC '96. 1996 International Conference and Exhihi- 
tion. Charlotte, NC. (Dee Boyle, SSPC. 40 24th St., 6th Floor, Pittsburgh, 
PA 15222-4643). 

(Nov. 19-22)-"The Fourth Color Imaging Conference: Color Science, 
Systems, and Applications." Sponsored by the Society for Imaging Science 
& Technology (IS&T) and the Society for Information Display (SID). The 
Radisson Resort, Scottsdale. AZ. (IS&T, 7003 Kilwarth Lane, Sprmgfield, 
VA 22151; or SID, 1526 Brookhollow Dr., Ste. 82, Santa Ana, CA 92705). 

(Nov. 25-26)-Thomas Show. Sponsored by Thomas Scientific. Re- 
naissance Harborplace Hotel, Baltimore, MD. (Thomas Scientific, 99 High 
Hill Rd. at 1-295, Swedesboro, N] 08085-0099). 

1997-North America 
(Jan. 21-24)-"Environmentally Compliant Coatings." Short course 

sponsored by North Dakota State University (NDSU). Crowne Plaza Re- 
sort, Hilton Head Island, SC. (Dehhie Shasky, Program Coordinator, NDSU, 
Dept. of Polymers and Coatings, 54 Dunbar Hall, Fargo, ND 58105). 

(Jan 28)-PC1 Technical Subcommittee on Test Metholis and ASTM 
D01.51 on Powder Coatings. Sponsored hy the American Society for Test- 
ing and Materials (ASTM). Embassy Suites, Ft. Lauderdale, FL. (Jeffrey 
Hagerlin, O'Brien Powder Products, 9800 Genard Rd., Houston, TX 77041- 
7624). 

(Feb. 14-15)-"Spring Decor '97: Paint & Decorating Show." Spon- 
sored by the National Decorating Products Association (NDPA). Charlotte 
Convention Center, Charlotte, NC. (Teri Flotron, NDPA, 1050 N. 
Lindhergh Blvd., St. Louis, MO 63132-2994). 

(Feb. 22-24)-"Interiors Decor Showcase '97." Sponsored hy the Na- 
tional Decorating Pnlducts Association (NDPA). Toronto Congress Cen- 
tre, Toronto, Ontario, Canada. (Teri Flotron. NDPA, 1050 N. Lindhergh 
Rlvd.. St. LOUIS, MO 63132-2994). 

(Feb. 24-26)-"Basic Coatings for Sales, Marketing, and General Per- 
sonnel." Short Course sponsored hy University of Missouri-Rolla (UMR), 
St. Louis, MO. (UMR G~atings Institute. 1870 Miner Circle. Rolla, MO 
65409). 

(Mar. 2 -5 )SSPC 1997 Compliance in Industrial Paint Conference. 
Sheraton Stamford Hotel, Stamford, CT. (Dee Boyle, SSPC, 40 24th St., 
6th Floor, Pittsburgh, PA 15222-4643; (412) 281-2331). 

(Apr. 7-10)-12th Annual Advanced Composites Conference and Ex- 
position. Sponsored by The Engineering Society (ESD) and SAE Interna- 
tional. Westin Hotel, Renaissance Center, Detroit, MI. (Wael Berrached, 
ESD, 29355 Northwestern Hwy., Ste. 200, Southfield, MI 48034). 

(Apr. 7-1 1 )-"Basic Composition of Coatings." Short Course sponsored 
by University of Missouri-Rolla (UMR), Rolla, MO. (UMR Coatings Insti- 
tute, 1870 Miner Circle, Rolla, MO 65409). 

(Apr. 8-1O)Sixth Annual Advanced Coatings Technology Confer- 
ence & Exposition. Sponsored by The Engineering Society (ESD) and SAE 
International. Westin Hotel, Renaissance Center, Detroit, MI. (Wael 
Berrached, ESD, 29355 NorthwesternHwy., Ste. 200, Southfield, MI 48034). 

(Apr. 2 I-24)-"lntrduction to Paint Farmulat~on." Short Course spon- 
sored by University of Missouri-Rolla (UMR), Rolla, MO. (UMR Coatings 
Institute, 1870 Miner Circle, Rolla, MO 65409). 

(May 19-23)-"Phys~cal Test~ng of Paints & Coatings." Short Course 
sponsored by University of Missouri-Rolla (UMR), Rolla, MO. (UMR 
Coatings Institute, 1870 Miner Circle, Rolla, MO 65409-0010). 
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(June 24)-ASTM D01.51 on Powder Coatmgs. Sponn)red hy the 
Amerlcan Snciety for Testing and Materials (ASTM). Holiday Inn at the 
King, Toronto, Ontario, Canada. (Jeffrey Hagerlin, O'Brien Powder Prod- 
ucts, 9800 Genard Rd., Houston, TX 77041-7624). 

(July 14-16)-"Basic Coatings for Sales, Market~ng, and General Per- 
sonnel." Short Course sponsored by University of Missouri-Rolla (UMR), 
Rolla, MO. (UMRCoatings Institute, 1870 Miner Circle, Rolla, MO65409). 

(Oct. 24-25)-"Fall Decor '97: Paint & Decorating Show." Sponsored 
by the National Decorating Products Association (NDPA). Cervantes Con- 
vention Center, St. Louis, MO. (Teri Flotmn, NDPA, 1050 N. Lindhergh 
Blvd., St. Louis, MO 63132-2994). 

1998-North America 
(Jan 13)-PC1 Techrucal Suhcotnmittee on Test Methods and ASTM 

D01.51 on Powder Coatings. Sponsored hy the Amer~can Society for Test- 
ing and Materials. Sheraton Harhor Island Hotel, San Diego, CA. (Jeffrey 
Hagerlin, O'Brlm Powder Pn)ducts, 9800 GenardRd.. Houston, TX 77041). 

(June 9)-ASTM D01.5 1 on Powder Coatings. Sponsored by the Ameri- 
can Society for Testing anii Marer~als (ASTM). Omni Inner Harbor Hatel, 
Baltimore, MD. (Jeffrcy Hagerlln, O'Brien Powder Products, 9800 Genard 
Rd., Houston, TX 77041-7624). 

1997-Asia 

+-"* (Oct. 22-24)-"New Develop- 
ments in Colour Material SCI- :'!Ii ence and Technologv? 70th 

Ann~versarv Conference on ~ i o u r  Ma- I P - -y ' 1 
terials ~ok;o sponsored by the Japan 
Sociey of Colour Material. Arcadia 
lchigaya (Shigaku Kalkan), Tokyo, Japan. (Shulchi Hamada.Japan Society 
ofCobur Material, Kitamura Bldg. SF, 9-12,2-chome, Iwamoto-cho, Tokyo 
101, Japan). 

.............. - 

..-. . (Aug. 8-1 1)-"Cradle to Grave, 6 1  The Life Cycle of k ~ n t  Pnd. 
ucts." Sponsored hy the Surface 

Coatings Association New Zealand 
( s c A ~ ~ ) .  Plaza Internat~onal Hotel, 
Wellmgton, New Zealand. (SCANZ- 
CON.96 Secretar~at, P.O. Box 38 546, Wellmgton, NZ; 64 4 568 8993). 

(Aug. I I-16)-Third Internattonal Hydrocolloids Conference. Cospon- 
sored hy the CSlRO and the Cooperative Research Centre for Industrial 
Pl:ant Bioplymers. Landmark Park Royal Hotel, Potts Point, Sydney, Aus- 
t r a l ~ ~ .  (Gail Hawke, Thlrd lntemat~onal Hydrocolloids Conference, P.O. 
Box N399, Grosvenor Place, Sydney, NSW 2000, Australia). 

/.'%. (Aug. 14-17)-"Coatings from Start to F~n~sh."  Sponsored hy the $1.: Surface Coatings Association Australia (SCAA) Sydney Conven- 
tion and Exhibition Centre, Sydney, Australia. (SCAA '96 Sccre- 

tarvat, GPO Box 128, Sydney NSW 2001, Australia; 61 2 262 2277). 

(Sept. 8-9)-"Inherently Conduc- 
tlve Polymers: An Emcrglng Technol- 
ogy." Sponsored by Advanced Polylner 
Courses. Hotel Sofitel, Rrugge, Belgium. 
(Matt Aldissi, Advanceii Polymer 
Courses. 536 Main ST.. Uni t  *I. 
Falmouth, MA 02540). 

(Sept. 15-20)-Fifth International Conference on Plasma Source Spec- 
trometry. Sp~nxxed hy The Perkin-Elmer Corp. University of Durham, 
England. (Grenvllle Holland, Department of Geological Sciences, Univer, 
sity of Durham, Sc~ence Laboratories, South Road, Durham Clty DH14RL, 
England). 

(Sept. 18-20)-EUROCOAT '96. Congress/Exh~bition sponsored hy 
Union des Associations de Culture Mediterraneenne (UATCM). Congress 
Centre, Genova, Italy. (AITIVA/EUROCOAT '96. Dr. R. Ferretto c/o 
Boeru  color^, Via Molassana, 60,l-16138 Genova, Italy). 

(Sept. 18-20)-"Polypropylene '96." Sponsored hy Maack Business Ser- 
vices. Ziirich, Switzerland. (Maack Busineas Services, Moosacherstnsse 14, 
CH,8804 AU/Ziirich, Switzerland). 

(Oct. 7-9)-Central European Coatings Show. Exhibition and Confer- 
ence sponsored by FMJ International. Katowice, Poland. (Jane Malcolm- 
Coe, FMJ International Publications Ltd., Queensway House, 2 Queensway, 
Redhill, Surrey RH1 IQS, England). 

(Oct. 21-22)-"World Congress PET '96." Sponsored by Maack Busi- 
ness Services. Zurich, Switzerland. (Maack Business Services, 
Moosacherstrasse 14. CH-8804 AU/Ziirich, Swltzerland). 

(Nov. 4-5)-The Sixth Annual Conference on Textile Coating and 
Laminating. Sponsored hy the Journal of Coated Fabrics. Dusseldorf Hilton 
Hotel, Dusseldork, Germany. (Programme Division: Technomic Publ~shing 
AG, Mlss~onatrasse 44. Ch-4055 Basel, Swltzerland). 

(Nov. I l,l3)-"Waterhome, High-Solids, & Radcure Technologies." 
Sponsored by Paint Research Association. Frankfurt, Germany. (Confer- 
ence Secretary, Paint Research Association, 8 Waldegrave Rd.. Teddington, 
Middlesex, TWI 1 8LD England). 

(Nov. 12-14)-"Resins & Pigments." Exhibition and Conference spon- 
aored by FMJ International. Frankfurt Messe, Frankfurt am Main, Germany. 
(Jane Malcolm-Coe, FMJ International Publications Ltd., Queensway House, 
2 Queensway, Redhill, Surrey RHI IQS, England). 

(Nov. 26-27)-"Forum de la Connaissance 1996." Sponsored by the 
Association Frangaise des Techniciens des Pe~ntures, Vernis. Encres 
d'impnmerie, Colles et AdhCs~fs (AFTPVA). Audltor~um de la Tour ELF, 
Paris-la-Defense, France. (AFTPVA, rue Etex. F-75018 Pans. France). 

(May 12-14)-"Epoxy Technologies for Ambient Cure Protective Coat- 
ings." Sponsored by Palnt Research Association. Brussels, Belgium. (Con- 
ference Secretary, Paint Research Assocration, 8 Waldegrave Rd., 
Teddmgton, Middlesex, TW 11 8LD England). 
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her a brief dry spell, I'm very pleased that 
Dave Plan has again made it to the back of the 
book with a couple of printable stories worthy 
of your next cocktail party. 

Just before giving a lawn par at h~s estate, a tycoon 
had his swimming pool filled w ix  poiionour snakes. He 
called the guests together and announced, "To anyone 
brave enough to swim across this pool, I will give the 
choice of a thousand acres of my oil fields, 10,000 head 
of cattle, or my daughter's hand in marriage." 

No sooner were his words spoken when a young man 
plunged in, swam across the pool and climbed out un- 

porch, and when we found it on Monday, we thought it 
was Sunday. 

Frank Borrelle writes, "Rose and I are now the proud [a) 
owners of a computer that comes with Windows 95, 
Ceilings 38, Floors 15, Walls 77, Foundations 12, and 
Hard Driveway 42. If I were building a house, this con- 
founded machine would be terrific . . . Got the computer 
two weeks ago . . . In another month or two, I should be 
able to turn it on and off without consulting the guide 
book." 

"No," gasped the young man. 
"How about the caftle." 
"No." he shouted. 

scotked but breathless. 
"Congrotulations," the tycoon greeted him. "Do you 

want the oil field." 

"well, how about my daughter's hand?" 
"No,-l just want to know the name of the guy who 

pushed me in!" 

AVAVAVAVAVAVAVAVA 
John Ambury [remember, he's the fellow from Etobicoke) 

Two fellows who hadn't seen each other for some time 
met on the street. One was using crutches. "What hap- 
pened to you?" asked the other. 

"I was in a car accident nine months ago." 
"And you're still on crutches." 
"Well, my doctor says I could get along without them 

but my lawyer says I can't." 

Lyn Pollock, Director of Marketing of our very own 
FSCT, found these "actual" notes from parents to teachers 
in Ann Landers' column in the Washington Post [Note to 
1 n and Ann Landers: Actually, to give credit where it is 
L e ,  the whale list was taken from Richord Lederer's 1987 
book, Anguished English). 

Dear Teacher: Please excuse Lisa for being absent. She 
was sick and I had her shot. 

Dear School: I hope you will excuse John for being 
absent on Jon. 28, 29, 30, 3 1, 32, and also 33. 

Dear Miss Larson: Jack didn't go to school yesterday 
because he had two teeth taken out of his face. 

notes that the k'indergarten riddle of the month could be: lf 
a hockey player gets athlete's foot what does an astronaut 
aet?-Missile toe. 

The best vanity license plate he's seen recently was an 
Ontario one that read: J AUH20 . . . Attention Barry 
wherever you are!!! 

From time to time, the aforementioned Frank Borrelle 
sends me copies of Larry Hill's excellent column, 
"Overspray" in Surface Coatings Austra/io. As Larry would 

ut it, I "nicked" the following from his April column: Up 
[ere in Burleigh West every second [or 1.5th) person 
seems to be a bowler. Nearly every day, weather permit- 
ting, the village green is crowded with gummies (Get it?) 
bowling away for dear life's worth. They are more o b  
sessed with bowls than golfers are with golfing. Is that 
possible? One old chap nearing the end of his days, 
approached the local priest with a query. "Tell me Father," 
he said "but do they have bowling greens in Heaven?'' 
"Oh now," said the cleric, "that's a curly one. I doubt 
whether even the Bishop could answer that. However, I'll 
set enquiries in train-it'll have to go all the way to Rome." 

A few weeks later the priest saw his parishioner in the 
street. "Hey there, Pat" he calls. "I've ot good news and 
bad news for you. The good news is #at they do indeed 
have bowling greens in Heaven. They are magnificent. In 
fact, i f  you'll excuse the expression, they are out of this 

Dear Mr. Brown: Please excuse Jason for being absent 
yesterday. He had a cold and could not breed well. 

To Mary's Teacher: Pleose excuse Mary for being 
absent yesterday. She was in bed with gramps. 

Dear Mrs. Anderson: Maryann was absent yesterday 
because she had a fever and an upset stomach. Her sister 
was also sick, ond her brother hod a fever. I wasn't too 
well, either. There must be something going around. Her 
father even got hot last night. 

Dear Mr. Thomas: Jennifer missed school yesterda for 
a good reason. We forgot to get the Sunday paper o k  the 

Mrs. Smith: Please excuse Tommy for being absent 
yesterday. He had diarrhea and his boots leak. 

Dear Teacher: Please excuse Jimmy for being. It was his 
father's fault. 

And as friend Larry says: "This is terrible.": Two nuns 
went to the circus but after the show, they were dismayed 
to find heavy rain had flooded the ground, all the way to 
the bus stop. The didn't want to get their habits wet. Two 
clowns came to tKe rescue and pig y backed them across 
the uddles. Half way across, one j o i n  stopped and said 
to tKe other, "Do you realize that this is virgin on the 
ridiculous?" 

"That's marvelous, Father, but what's the bad news?" 
"Well, Pat, you're down to play next Sunday." 

-Herb Hilfman, Humbug's Nest, 
P.O. Box 135, Whitingham, V7 0536 1. 

- 
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, Cookson Matthey 

r Pigments 81 Dispersions offer 

advanced inorganic pigment 

technology, combined with 

dispersions expertise, to the 

world's paints, printing inks and 

plastics industries. 

3peciality pigments 

expertise 

We now offer the ~rans-oxide@ 
range of transparent iron oxide 

, pigments for: 

, Automotive finishes 
Wood finishes 

Industrial coatings 
Artist colors ' Plastic containers 

Cosmetics 

, Our non-toxic, transparent, 
' weather-resistant pigments are 

available in yellow, red and brown. 

I We are committed to providing 

I you with: 

Continuity of supply 
Quality 

Service 
Value for money 

Product innovation 
COOKSON MATTHEY 

Pigments & Dispersions 

w 
Call our Customer Service at (800) 770-2634 

for Sales and Technical information. 

Circle No. 297 on the Reader Service Card 



Give your Shamrock solespenon a call 
and test his knowledge of microscopy bv 
seeing which of our materials are 
pictured above! 

Take a Closer Look 

Shamrock's talent lies in our ability to 
increase lubricity without adversely 
affecting a product's other characteristics 

We create micronized powders, 
dispersions, emulsions and compounds 
including PTFE, polyethylene, 
polypropylene, custom wax alloys and 
natural waxes. 

Shamrock's engineers and scientists 
have developed advanced technologies 
that allow us to control a product's 
molecular weight, thermal properties, 
solubility, particle size, hardness, 
morphology, surface energy, wettability 
and related characteristics. 

For 50 years we have offered real 
solutions to the real-world challenges 
that ink and coating formulators face: slip, 
abrasion, mar, hydrophobicity, matting, 
wet scuff and non-skid. 

Depend on Shamrock for every 
application challenge. No one can match 
our half century of quality, service, support 
and worldwide experience. Call us today. 

Shamrock Technologies, Inc. 
Foot of Pacific Street 

Newark, New jersey 071 14 

Phone: (201) 242-2999 
Telefax: (201) 242-8074 
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