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45 Microstructure of Weathered Paint and Its Relation to Gloss Loss: Computer Simulation and Modeling- 
F.Y. Hunt, M.A. Galler, and J.W. Martin 

Events that occur during the weathering of point films ore modeled mafhem~ticoll~. The model predicts previously 
observed effects of pigmentation-PVC, pigment flocculotion/dispersion, pigment particle size distribution-on the 
surface roughness and gloss of weathered paint films. 

55 A New Approach in the Development and Testing of Antifouling Paints without Organotin Derivatives- 
K. Vallee-Rehel et al. 

New acrylic resins are synthesized and formulated with antiFouling paints. The hydrophilic/hydrophobic character 
of the resin plays a dominant role in the performance of the paints. 

65 Photodegradation of Water-Based Acrylic Coatings Containing Silica-A.M. Morrow, N.S. Allen, and M. Edge 
The durabilify of acrylic copolymer systems containing silico as a matting agent is investigated, with particular 
emphasis on the photodegrodation process. 

73 Novel Ambient Temperature Curable Two-Component Waterborne Silicone-Acrylic Coatings-N. Harui and 
T. Agawa 

This article describes the synthesis of a novel waterborne coating mode from two components: an acrylic polymer 
containing some acrylic acid and neutralized with a tertiary omine, and on epoxy-functional silicone resin 
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Recently, the JCT conducted its first readership sur- 
vey. To those who took part, we sincerely appreci- 
ate your participation and quick responses. The 
survey gauged the attention and interest of our 
member-subscribers to both editorial and advertis- 
ing published in the February 1998 issue of the 
Journal. We note, with pleasure, the high level of 
interest in both the technical articles and editorial 
matter presented. 

While this survey was of modest proportions, it did present some 
interesting findings: 

On a scale of 1-5 (5 = very useful, 1 = not very useful), 69% of 
respondents ranked JCT technical articles 4-5. 

Editorial departments found most useful included: Industry News, 
New Products, Regulatory Update and Product Overview . 

The areas that attracted-and sustained-the highest reader in- 
terest included: Technical Articles, Open Forum Articles, Comment 
Page, Industry News, Regulatory Update and-not surprisingly-Hum- 
bug from Hillman. 

A second, more comprehensive survey will be conducted in the near 
future to further gauge the needs, expectations, and interests of our 
readers. The information gathered will be used by the Federation's 
Publications Committee to develop enhancements to the JCT. 

Meanwhile, at the Federation level, the changes occurring within the 
FSCT, its expanded activities and increased efforts, have been dis- 
cussed and reviewed from many perspectives. The Board of Directors 
and Executive Committee, major FSCT committees, and the Societies' 
leadership have all presented thoughts and recommendations on where 
the Federation should be going. 

The individual members-those directly affected by these changes- 
were polled in the past year through a comprehensive statistical survey. 
This survey covered all areas of the Federation, including topics in 
education, communication, publications, seminars, and their level of 
activity. 

As we progress, the results of the above surveys will be an important 
tool for the FSCT leadership and committees in developing specific 
activities to benefit our membership and the industry. 

Robert F. Ziegler 
Executive Vice President 
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Microstructure of Weathered The role of p~gment partlcle stze, p~gment volume concentration, and d~s~ersion tn gloss loss of 
Paint and Its Relation to Gloss pant films on weathered surfaces 1s unclear Becausereproduc~ble and cost effect~ve data are 

L ~ ~ ~ :  computer simulation and dlfftcult to obta~n, an approach based on computer slmulatlon and modellng IS a promlslng 

Modeling-F.Y. Hunt, M.A. supplementary tool We descrlbe the slmulat~on of a palnted surface conslstlng of plgment 

Galler, and J.W. Martin particles of known size, p~gment volume concentrot~on and dlspers~on, sttuated In a blnder that 
erodes over tlme due to exposure to ultrav~olet radlatlon P~gment partlcle slze, geometry, 

JCT, Vol 70, No 880.45 (Moy 1998) p~gment volume concentrat~on, ond p~gment partlcle dlspers~on are parameters of the model 
Our purpose IS to illustrate how slmulat~on can be used to atd the development of formulation 
strateg~es for the deslgn of coatlngs w~th desirable gloss character~st~cs 

A New A proach in the Develop- Environmental concerns have led to a progressive withdrawal of antifouling paints containing 
~llent antTesting of Antifouling organotin derivatives Resanbio@, A cooperative research program, plans to develop new 

paints without organofin ~ ~ ~ i ~ ~ .  antifouling paints that are more compatible with living species. In the first stage, we studied 

tives-K. Vallee-Rehel et al. specific acrylic polymers with a variable hydrophilic/hydrophobic balance and, in some cases, 
endant hydrolyzable functions. To evaluate the ability of these materials for hydrolysis, 

JCT, Vol. 70, No. 880.55 (May 1998) Kiocides release, and erosion, test panels with formulated films were pre ared and immersed in 
sea water. An analytical protocol was established to characterize the poLmeric material, to 
reveal chemical reactions that occur during erosion and antifouling action, and to understand 
the influence of the resin chemical structure on the paint's antifouling efficiency. The degradation 
of these binders was revealed by the appearance of a product resulting from the hydrolysis. This 
product was identified and uantified by GC-MS. The release of cuprous oxide as model 
molecule, due to its water soqubility and biocide activity, was quantified by inductively coupled 
plasma. The different processes used are explained and illustrated by an example of an 
efficient, erodable, antifouling paint following 22 months of immersion. 

Photodegradation of Water- The durabll~ty of acryl~c co olymer systems contalnlng slllca as a mattlng agent are lnvestl- 
Based Acvlic Coatings Contain- gated, wtth part~cular empks* on the photodegradat~on precess The effects of the photodeg- 

in Silica-A.M. Morrow, N.S. rodahon process on the fllms are mon~tored chem~call VIO reflectance FTlR spectroscopy ond 

Alyen, and M. Edge UV spectrophotometry and monitored phys~cally vta levels, optical propert~es, film 
th~ckness, and f~lm smoothness meosurements of the cured fllm The flndtngs of thls study show 

JCT, Vol 70, No 880,65 [May 1998) that as a result of photo-ox~datton h~gh levels of hydroperoxldes are observed In add~t~on the 
FTlR results, whlch are discussed from a mechon~st~c polnt of vlew, lndlcate that funct~onol group 
formottons and crossllnklng reactions whlch occur as a consequence of hotodegradatlon, play 
a prlmary role Therefore, th~s study sug ests that slllca can reduce the furablllty of acryllc 
based formulat~ons and that the extent 07 th~s photodegradat~on appears to be dependent on 
slllca type 

Novel Ambient Temperature Waterborne coatings are composed of resins containing hydrophilic functional groups. These 
Curable Two-Component Water- groups usually remain in the coating film and can adversely affect film properties such as 

borne ~ i l i ~ ~ ~ ~ - ~ ~ ~ ~ l i ~  coatings- weatherability and resistance to water and alkali. We have developed a novel ambient 

N. Harui and T. Agawa temperature curable waterborne twocomponent system, in which the hydrophilic functional 
groups are consumed by the crosslinking reaction. The new coating system consists of a 

JCT, Vol. 70, No. 880,73 (May 1998) waterborne acrylic resin containing both tert-amino and carboxylic acid groups and a hardener 
containing both epoxy and alkoxysilyl roups The waterborne silicone ac lic coatings provide 
superior film properties even if the ac $ic resin has relatively low functionargroup content. 

In this paper we describe the cros$nking reaction mechanism and film properties using 
some acrylic resin types and paint formulations as examples. 
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Hiding is due 
.(to more than color. 

The bot tom line is the best possible appearance on 

appl icat ion. That is what your customers want. 

1 
OTAL hiding includes making a non-uniform 4 

surface look uniform. Like skin texture - 
surface texture that hides and covers imperfections. 

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

probably would have used Optiwhite MX. But, you can 

MX t o  hide wall imperfections and tape 

joints. Exceptional touch-up and sheen uniformity, in  cr i t ica l  

areas such as brush-to-rol ler interfaces, are also gained. 

Naturally, with Opt iwhi te  MX, addit ional advantages 

are found with hiding, wet and dry, as wel l  as t i n t  

strength - all at a  savings. And, Opt iwhi te  MX is 
I 

environmentally fr iendly. 

Call our technical service lab for  specific 

guidelines and confident ial  recommendations. @- A- 1-800-841 -8999. 
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Spanish translations provided by Mexico Society President Marina Esgvez, of N Nervion, S.A. de C.V. 

Relation Entre la Perdida de El articulo describe el efecto que tiene el tamaiio de particula, la concentracicin del pigmento en 
Brillo y la Micro-Estmctura de volumen y el nivel de dispersion sobre la perdida de brillo de una pintura cuya superficie fue 

una Pintura Intemperizada. intemperizada. Debido a que la reproducibilidad y el costo efectivo de 10s datos dificultan el 

Modelo de Simulacion obtenerlos, se presenta como una herramienta auxiliar un modelo de simulaci6n como una 
base de desorrollo aproximada. Describimos mediante una simuloci6n de una su~erficie de COmpuhdora-F'Y' M'A' pintura donde se conoce el tamaiio de particula de pigmento, la concentraci6n de pigmento en 

Galler, y J.W. Martin volumen y el grade de dispersion colocados en un vehiculo el cual se erosiona con el tiempo 
debida a la exposicion a rayos ultravioleta. El tamaho de las particulos de pigmento, el PVC y 

JCT. Vo 70. No  880,45 [May 1998) el grodo de dispersion de las ~articulas son parametros de este modelo. Nuestro propb ib  es 
ilustrar como la simulacion puede ser un recurso pora el desorrollo de formulaciones 
estrotegicas donde se requiere el diseso de recubrimientos con caracteristicas deseadas de 
retenci6n de brillo. 

Un Nuevo Avance en el La preocupaci6n permanente sobre la protecci6n ambient01 y la eliminaci6n progresiva del 
Desarrollo y Evaluation de plomo y de 10s derivados organicos de estafio de las pinturas antihongos, son el origen de un 

Pinturas Antihongos sin programa cooperativo de investigaci6n Resabiom con el cuol se planea el desarrollo de una 
nuevo pintura antihongos que sea mas amigable con las especies vivas. En la primer0 arte de Derivados O de Estaiio- 
este articulo se estudio un polimero acrilico especifico donde se varia el balance hidrolico, K. Valle-Reherget 01. hidrofobico con grupos funcionales hidrolizables reactivos. Para evoluar la capacidad de 
hidrolizacian de este moterial, la facilidad de migration del biocida y su habilidad para 

JCT, ~ o l .  70, No 880,55 (May 19981 erosionarse. Paneles de prueba fueron preparadas con peliculas de pinturas con este material y 
se colocaron en inmersi6n en agua de mar. Se estableci6 un programa de analisis para 
caracterizar el material polimerico y para evidenciar la reaccion quimica que ocurre durante la 
erosion y la acci6n antihonga, ademas de que se comprendi6 la influencia de la estructura 
quimica de la resina en lo eficiencia de las pinturas antihongo. La degradaci6n de estos 
vehiculos se determino mediante la aparicion de 10s productos resultantes de la hidrolisis. Estos 
productos fueron identificados y cuantificados mediante cromatografia de permeoci6n de gel 
(GC-MS). Se tomo como modelo molecular, la liberacibn de oxido cuprose, debido a su 
solubilidad en auga y a lo actividad biocida, esto liberaci6n del agenta antihongo se cuantifico 
mediante inductividad de acomplamiento de plasma. Diferentes procesos se utilizaron para 
explicar e ilustror la eficiencia de una pintura erosionable antihongos despues de 22 meses de 
inmersi6n. 

Fo~o-Degmdacion de 10s El proceso de foto-degradaci6n se ha investigado con enfasis ~articulor en 10s sistemas de 

Recubrimientos Acrilicos base compolimeros acrilicos que contienen silica como ogente matenate, yo que afectan su 

Agua que Contienen Silica-M. durabilidad. Los efectos quimicos en la pelicula foto-degradada fueron monitoreados medianate 

Morros, N.S. Allen y M. Edge espectroscopia de reflectancia FTIR y con espectrofotometria U.V. y 10s efectos fisicos se 
monitorearon mediante la evaluaci6n de 10s nivels de brillo, espesor de elicula, tersura y 

JCT, Vol. 70, No. 880,65 (May 1998) 
curodo de la pelicula. Se concluyo de este estudio que como resultado la foto-oxidaci6n se 
presentan altos niveles de hidroper6xidos en la pelicula. En sumo 10s resultados del FTIR, en 10s 
cuales se discuten desde el punto de visto del mecanismo de reaccion, indican que la 
formaci6n de grupos funcionales asi como las reacciones de reticulaci6n ocurren como una 
consecuencio del proceso de fotodegradacion que juegan un papel primordial. Entonces, 
este estudio sugiere que la silica puede reducir rc! durabilidad de 10s recubrimientos formulados 
a base de resinas acrilicas y que lo extension de la aparicion de esta fotcdegradaci6n va o 
depender del tip0 de silica. 

Original Recubrimiento de dos 10s recubrimientos base agua estan compuestos por resinas que contienen grupas functionales 
Componentes Base ~ g ~ a  Silicbn- hidrofilicos. Estos rupos normolmente permanecen en la pelicula del recubrimiento y afectan 

~ ~ ~ i l i ~ ~  que cur. a lemperatura de forma adversaks propiedades de la peliculo tales mmo la resistencia a la intemperie y b 
Ambiente-~. ~~~~i T. Agawa resistencia al agua y o 10s alcalis. Hemos desarrollado un sistema de dos componentes bose 

agua que curo a temperatura ambiente en la cual 10s grupos funcionoles hidrofilicos son 

JCT, Vol. 70, No. 880.73 (May 1998) 
consumidos mediante una reacci6n de reticulafion. El nuevo sistema de recubrimiento consiste 
de uno resina acrilica base agua que contiene tonto 10s grupos ter-amino y grupos acido 
carboxilicos y un endurecedor con grupos epoxy y alquilosilanos. El recubrimiento obtenido 
acrilico-silicon presenta propiedades de pelicula muy superiores, si la resina acrilica tiene 
relativamente un contentdo baio de grupos funcionoles. Este articulo describe el meconismo de 
reacci6n de lo reaction de reticulation y 10s propiedades de pelicula utilizando algunos tipos 
de resina acrilica y algunos formulaciones de pintura como ejemplo. 
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THE SMART 

- 
Recent developments in NYTAL@ talc production have cosity talcs. They give excellent tint retention, scrub and 
made possible two new grades with tightly controlled stain resistance and rapid dispersion in both water- 
particle size. As a result, their low viscosity and reduced based and solvent-based formulations. 
oil absorption make these talcs ideal extenders for high 1, addition, N ~ A L  3300 and 7700 resist "frostingn 
solids coatings and other applications where talc is not better than nepheline syenite and calcium carbonate 
normally used. extenders because of lower soluble salts content. 
These new grades, NYTAL 3300 and ultra fine 7700, are Coatings remain more stable and deterioration is less. 

processed from a high white tremolite Ore. Its uniq~e Make the smart move to NMAL 3300 and NYTAL 7700. 
structure readily allows for refinement to a uniform parti- in no time these new low viscosity extenders will be at 
cle size necessary to achieve low viscosity properties. the head of your ,.lass too. 
There are other good reasons for using these low vis- *further infomation please our paint ~ ~ ~ ~ ~ t ~ ~ ~ t .  

R.T. Vbnderbilt Cornpaw Inc. 
INDUSTRIAL MlNEWILS AND CHEMICALS 

P.O. Box 5150, Norwalk, CT 06856-5150 Tel: ((203) JX3-1400 
FAX: (203) 8531452 Email: @nWanderUtcom Website: w.rhranderbilt.com 

. - 
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Switching from Solvent-Based to Water-Based: 
Understanding the Transitio-lune 17- 1 8, 1998 

Effective Technical and Scientific Writing 
Workshoplune 1 9, 1998 

Hyatt Regency 0 'Hare, Chicago, IL 

Name 

Nickname [for Badge) 

Company 

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 O Manufacturers of Paints, Varnishes, 
Lacquers, Printing Inks, Sealants, etc. 

B U Manufacturers of Raw Moterials 
C U Manufacturers of Equipment and Containers 
D U Sales Agents for Raw Materials and Equipment 
E 0 Government Agency 
F U Research/Testing/Consulting 
G 0 Educational Institution/Library 
H a Paint Consumer 
J U Other 

A 0 Manogement/Administration 
B 0 Manufacturing and Engineering 
C 0 Quality Control 
D 0 Research and Development 
E 0 Technical Sales Service 
F O Sales and Marketing 
G 0 Consultant 
H U Educator/Student 
J U Other 

- .. . '. - . . . . -  . 
Registration Fees: 

0 Switching from Solvent-Based to Water-Based [Wednesday-Thursday, June 17-1 8) 
FSCT Member - $495 0 Nonmember - $595 

0 Effective Technical and Scientific Writing Workshop (Friday, June 19) 

0 FSCT Member - $395 0 Nonmember - $495 

e 0 Check here if you are interested in becoming a member of FSCT. 

Registration fee includes breaks and course moterials. 
Poyment is due with the registration form. 
Total amount due $ 
Please check one: 

0 Enclosed is Check # payable in U.S. Funds on a U.S. Bonk to "FSCT" 

0 Charge to the following cord: 0 MC 0 VISA O AMEX Exp Date: MO. Yr. 

Card No. 
Signature 

Please print Cardholder's Name 

If cancellation is necessary, written notification to FSCT is required on o r  before June 10, 1998. 
A $25.00 processing fee wil l  be  applied. For cancellations received after June 10, a $60.00 processing fee wil l  be  applied. 

Return completed form with payment to: FSCT, 492 Norristown Rd., Blue Bell, PA 19422. 
Credit card payments can be faxed to: 61 0-940-0292. 

ATTENDANCE IS LIMITED AND REGISTRATIONS WILL BE ACCOMMODATED ON A FIRSTCOME, FIRST-SERVED BASIS. 

For further information, contact 

Federation of Societies for Coatings Technology, 492 Norristown Rd., Blue Bell, PA 19422 
(6 10) 940-0777; Fax: (6 10) 940-0292; Web: htfp://www..coatingstech.org 



Uniquely conditioned to keep you ahead 
What does Sartomer's market surge from over 150 monomers. Free Oliaomer Selection Guide 
in oligomers mean to you? Better Oliiomer Performance .. 
Simply this. More innovative choices Want improved clarity, weather- 
for W/EE3 or peroxide cured systems. 
Now you can get the exact oligomer ability, hardness and cure time? 

performance properties you want We make specialty oligomers no 

from the company that specializes One can - - 
in tailor-made solutions. Worldwide Support 

Broad Oligomer Line Sartomer has the product and 

Our broad line of oligomers includes technology resources to support 
many Sarbox'" resins, epoxy acry- your oligomer needs. In the 
lates, urethane acrylates, and poly- Americas, Japan, Pacific Rim, 
esters. We specialize in tailor-made and in Europe through our 
oligomers. And customize blends sister company, Cray Valley. 

Responsible Care? 
A Public Commitment 
Sartomer Co., Inc - Member, Chemical Manufacturer's Association Our name 

It recommends specific 
oligomers for each 
major market as well as 
detailed performance 
properties for each 
oligomer. 

Call 1-800 SARTOMER 
502 Thomas Jones Way 
Exton, PA 19341 

,I - R y 
means tailor-made 

a998 SaRomer Company, Inc., a member of Total gmup. Responsible Care and hands lago are registered trademarks of me Chemlcal Manutacturers Assoclahon 
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Bayer Corp. Announces Plans to Reduce 
Waste and TRI Figures 33% by 2001 

A h ,  spring-.. 

B ayer Corp., Pittsburgh, PA, re- 
cently revealed plans to reduce 
its rate of environmental waste 

generation by 33% by 2001. The com- 
pany also set a 33% reduction goal with 
a similar time frame for emissions of 

THE BIRDS, THE FLOWERS, SPRING RAIN SHOWERS,.. 

THE PEELING PAINT. THE CHLORIDE DEPOSITS, 

THE RUST, THE SPONTANEOUS FAILURES. 

WANT T o  KNOW WHAT HAPPENED? CALL THE KTA LAB. 

KTA-TATOR, Inc.'s 
Coatings Research and Testing Laboratory 

tracked the toxic or not. One way to achieve this Some of Bayer's most recent environ- 
I I I mental achievements include : 

ronmental Protection Agency's Toxic 
Release Inventory (TRI). 

 din^ to ~~l~~ H, wehmeier, 
president and CEO, o f ~ a y e r  carp,, l ~ ~ u r  
goal is to cont~nuous~y reduce a l ~  waste 
throughout the corporation, 

Scannrng Electron Mrcroscope Differential Sconnrng Colorrmeter 

6 0 s  and Liqurd Chromotogrophs ' Conductrvrty and pH Meters 

Opt~col  Microscopes wlphoto capabilitres 

FTlE & Atomrc Ahsorptron Spectrometers 

corporate objective is to continually im- 
prove our manufacturing processes and 
procedures."Inaddition,Mr. Wehmeier 
also said that from 1992-96, Bayer re- 
duced its overall waste generation rate 
by 26%. 

r r r rsourgn .  r n  
- I 

I 
Y Y L / O  "1 

www.kfs.com 
or send e-moll t o  

in:...ah.. ,- I 

The company's waste reduction ef- 
forts in 1997 resulted in a 16% decline in 
the rate of waste generation compared 
to 1996. From 1992 through 1996, Bayer 
reduced production waste from 60.5 
pounds per thousand pounds of prod- 
uct to 45.0 pounds per thousand-a 26% 
reduction; 

Bayer expended $147 million on its 
environmental capital improvements 
and operations in 1997. The company 
has committed a total of $617 million to 
environmental operations in the past five 
years; 

When EPA asked U.S. manufactur- 
ers to voluntarily reduce emissions of 
priority TRI pollutants by 50% by 1995, 
Bayer achieved a 60% reduction. Two of 
the company's largest sites, Baytown, 
TX, and Elkhart, IN, reduced such emis- 
sions by more than 90%; and 

Bayer actively participates in the 
Responsible Care@ initiative sponsored 
by the Chemical Manufacturer's Asso- 
ciation and has implemented all of the 
program's six codes of management 
practice: community awareness and 
emergency response; pollution preven- 
tion; process safety; distribution; em- 
ployee health and safety; and product 
stewardship. 

Mr. Wehmeier added that Bayer will 
continue to aggressively reduce its re- 
lease of nitrates, a salt compound that 
the EPA recently added to its TRI. 

Troy Acquires Allied Signal's 
Mergal Biocides Business 

Troy Corp., Florham Park, NJ, and 
AlliedSignal Inc., Morris Township, NJ, 
have announced that Trov has acauired 
AlliedSignal's Riedel-de ~ a e n  ~ & a l @  
biocides business. Terms of the transac- 
tion were not disclosed. 

Mergal products are used as techni- 
cal and dry-film preservatives to protect 
consumer and industrial ~ r o d u c t s  . . -. . - - . - - - L ~ - -  I against fungi, algae, and other microbial 

Circle No. 175 on Reader Service Card I degradation. 
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With SER-AD'" FA 379 YOU 
can now win this age-old battle. 

When you get serious about fighting rust in all 

forms - flash rusting, in-can corrosion, and dry film 

corrosion - get SER-AD FA 379, the most effective 

inhibitor on the market today. 

In an advanced rust-preventive chemical 

mechanism, molecules of SER-AD FA 379 are 

absorbed on h e  ferrous substrate - stopping 

corrosion before it starts through anodic passiiation, 
- -9 a process that's been used for years to fight 

, :ust in marine environments. 

But SER-AD FA 379 doesn't stop there. It also 

crotects against in-can corrosion during storage 

and then functions as a corrosion inhibitor in the 

film. What's more, because it's free of water- 

soluble sodium salts, SER-AD FA 379 does not 

increase the water sensitivity in dry films. 

Prevents in-can cormh 
Protects clwiad drv 

For additional information or to request a sample, 
please call toll-free 1-888-661 -SMPL. 

CREANOVA Inc., Coatings Raw Materials 
220 Davidson Avenue, Somerset, NJ 08873 
(800) 367-4857, Fax (732) 560-6355 
In Canada (905) 45 1-38 10 

Product of SERVO DELDEN B.V. 
a. . . . - - . . . - . - 



I for Binder ? 1 

Magic 
I with 

Silica sol! 

ST-UP chain molecules of silica. 
5-20nm in width 
40-300nm in length 

ST-0 negatively charged small 
particle sol (ca. 12nm), not 
including anion and cation 
without stabilizing ion 

Colloidal Silica dispersed in 
organic solvent. 
Type SiOz% Dispersant 
MT-ST 30 Methanol 
IPA-ST 30 lsopropanol 
EGST 20 Ethyleneglycol 
MEKST 30 Methly Ethyl Ketone 
NPC-ST 20 Ethyleneglycol- 

mono-n-propylether 
Particle Diameter 10-20nm. 
Available product is much more. 

ONISSAW CHETICAL INDUSTRIES. LID. 
- Chemicals Division - 

Tokya Head Offw 
Phone: 03-32968065 Telefax: 03-32968360 
New York Office: Contact person: M. Matsumura 
Phone: 914-332-4745 Telefax: 914-332-4808 
httpJEwww.snowtex.com 
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New Study Predicts Three Percent Increase 
In World Carbon Black Consumption by 2001 
A new study from The FreedoNa Group 
Inc., Cleveland, OH, "World Carbon 
Black forecasts that world carbon black 
consumption will increase three percent 
per year to 7.8 million metric tons in the 
year 2001, tracking gains in rubber de- 
mand over the same period. Use as a 
reinforcement in vulcanized rubber 
goods will account for 94% of total de- 
mand, including 68% for tires. However, 
special blacks will offer the market's 
most rapid gains due to increasing use 
in plastics, printing inks, and paints. 
While special blacks are a relatively mi- 
nor segment as measured in tonnage, 
they command considerably higher per 
kilogram values than commodity fur- 
nace blacks. 

According to the study, Asia/Pacific 
will post the strongest gains, due mainly 
to the ongoing development of China's 
tire industry. However, increases will 
be below prior projections due to the 
financial crisis that swept the Pacific Rim 
in late 1997. The North American mar- 

Tire markets for carbonblack are fore- 
cast to grow three percent per year to 5.3 
million metric tons in the year 2001, ben- 
efiting from rising tire production levels 
as well as the continuing popularity of 
performance tires, particularly in devel- 
oped regions. Carbon black used in non- 
tire rubber products will increase three 
percent per year to two million metric 
tons in the year 2001, with demand re- 
maining linked mainly to industrial rub- 
ber products such as hoses, belts, and 
mechanical goods. Plastics and printing 
inks will continue to dominate demand 
for special blacks, accounting for nearly 
75% in the year 2001. In developed re- 
gions, paints and coatings are also a ma- 
jor use, but the lack of large paint and 
coating markets in many developing 
countries mitigates the importance of this 
end use on a world level. 

"World Carbon Black" is available for 
$3,900 from The FreedoNa Group, Inc., 
3570 Warrensville Center Rd., Ste. 201, 
Cleveland, OH 44122; (216) 921-6800. . . 

ket will continue to expand, even given 
its strong 1996 base, while Western Eu- - 
America offers solid oppo&ities, par- 
ticularly in Brazil, while in Eastern Eu- 
rope, strongest prospects lie with the 
Czech Republic, Hungary, and Poland. 

rope ana Japan, both recovering from 
weak showings in the first half of the 
1990s, will see modest nains. Latin 

Kerr-McGee Chemical Corp. 
Sells Two Businesses 

Kerr-McGee Chemical LLC, Oklahoma 
City, OK, has signed an agreement in 
principle with Castle Harlan, Inc., a New 
York-based private merchant bank, to 
sell its forest products operations. The 
agreement in principle covers market- 
ing and operations at the company's six 
crosstie-treating plants. The company's 
forest products division currently oper- 
ates plants at Columbus, MS; The Dalles, 
OR; Indianapolis, IN; Madison, IL; 
Springfield, MO; and Texarkana, TX. 

In addition, Kerr-McGee closed the 
sales of its ammonium perchlorate busi- 
ness to AMPAC, Inc., a subsidiary of 
American Pacific Corp., Las Vegas, NV. 

Both transactions are part of the 
company's strategy of focusing on its 
worldwide oil and gas exploration and 
production operations and titanium di- 
oxide pigments business. With the sale 
of the ammonium perchlorate business, 
Kerr-McGee completed its exit from the 
commercial manufacture of this oxidizer 
for the solid fuels used in space shuttle 
launches and military missiles. 

Weskem Hall Signs Letter of 
Intent to Interests 
Weskem Hall, St. Louis, MO, has signed 
a letter of intent to sell its energy inter- 
ests, the Weskem division, to Van Wa- 
ters and Rogers Inc., Kirkland, WA. 

The Hall division of Weskem Hall 
will remain a wholly owned subsidiary 
of C&G Holdings, Inc. With branches in 
Kansas City, MO, Memphis, TN, and 
Houston, TX, the Hall division, will con- 
tinue to service the coatings, inks, lubri- 
cant, rubber, and plastic compounding 
markets as it has since 1963. 

This transaction includes only the 
nine Weskem division locations through- 
out the energy belt which distributes 
chemicals to the oil and gas industries. 
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ZPA 
ZPO 
ZMP 
ZCP 
ZPZ 
ZBZ r 

ZAPP 
ZCPP 
SAPP 
SRPP 
CAPP A The cutting edge for 

Protective Coatings I 
ZPA ZPO ZMP ZCP ZPUZBZ 

7 
ZAPP ZCPP SAPP SRPP CAPP 

Alkydresins 

Epoxy resins 

Polyurethanes 

Chlorinated polymers 

Silicone resins 

- - 

very frequent application a frequent application @ less frequent application 

Alkyd resins 

Alkyd emulsions 

Epoxy emulsions 

Epoxy dispersions 

blyurethane dispersions 

Silicone emulsions 

Acrylate dispersions 

Butadiene dispersions 

-- - 
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l N G s  ExPo '98 

Ernest N. Morial 
Convention Center 
New Orleans, Louisiana 
October 14-1 6,1998 

Products 
Raw Materials 
Production Equlpment 
Laboratory & Testing 

Apparatus 
Containers 

Services 
Consultants 
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Environmental 
Regulatory 
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Powder 
Radiation Cure 
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S ponsored by the Federation of Societies for Coatings Technology, the 1998 
Technology Conference w ~ l l  feature three two-day courses, 11 one-day pro- 
grams and two Executive Forums. The conference will begin o n  Sunday, 

October 11, 1998 and conclude wlth an Executive Forum o n  Wednesday, October 
14, 1998. There is an additional fee to  attend the conference courses. The prelimi- 
nary schedule for the Technology Conference is as follows. 

Sunday - Monday, October 11-12,1998 
(Two-Day Course) 

&hb%: R&, Pw, $oR/&dh&.et 

Course descriution 
For chemists, lab technicians, sales, marketing, and field support personnel new to the 
industry or with minimal expenence. Partlc~pants will gain a better understanding of the four 
maln components that make up the bas~c composition of coatlngs (reslns, pigments, sol- 
vents, and add~tlves), the role each plays ~n the development of coatlngs, the effect of varlous 
appl~catlon methods on coatlngs performance and w~ll be given t~ps  on troubleshooting 
techniques to effectively formulate coatmgs. 

Instructor 

Conference Talu Anagnostou, Consultant 

Attendance limit 

October 11 - 14 125 

FSCT Annual Meeting Sunday, October 11,1998 
(One-Day Courses) 

October 14 - 16 

% A ~ * v L  Wad&+ 

ICE '98 Expo Course descri~tion 
Cons~dered a "Learning Exchange Semmar," t h ~ s  workshop prov~des both experienced and 
novlce applicators, field service personnel, spec~f~ers and formulators w~th information on 

October 14 - 16 current and upcomlng technologies as they apply to the application of coatlngs and fln~shes. 

Attendees will learn 
Var~ous types of spray equipment (adjust, tlp, size, fanning techrnque) 
How to choose equlpment w~sely 
Problem solvlng techn~ques 
Proper care and maintenance of spray equlpment 
Electrostatic appl~cat~on of liquid and powder coatlngs 
Appl~cat~on of coatings by air atomization, alrless and alr-assisted alrless 
Various operator techniques 
H~gh volume low pressure (HVLP) 

Instructor 
Jerry Hund, B~nks-Sames 

Attendance limit 
35 

E#edt+V&Nv- u"". 
Course descriution 

2 This custom-des~gned course prov~des negot~ating examples and simulations for the coatlngs 
mdustry, address~ng the needs and concerns of the part~cipants Thls course w~ll teach the 
attendees how to ach~eve the best results potent~ally available In each negotlatlon The 



course IS des~gned for techn~cal staff and sales personnel, along w t h  anyone else In the 
organlzatlon respons~ble for negotlatlng as part of the lob responsib~lity 

Attendees will learn 
When negotlatlons really start 
How to understand the dynamlcs of the negotlatlon process 
Fourteen systematic plannlng steps 
Specific strategies and tactlcs w ~ t h  counter measures 
Approaches for each negot~at~on's competitive and cooperatlve aspects 
Effective communlcatlon techn~ques 
How to create new solut~ons 
Dispute resolut~on methodologies, including arb~trat~on and med~at~on, for formal 

and Informal use 

Instructor 
Mark K Schoenfield, Schoenberg, F~sher, Newman & Rosenberg 

.ittendance limit 
35 

C- MYc f a&*+ 04 P a ~ h  Ca- 

Course description 
Designed to prov~de formulators, R&D chemists, techn~cal d~rectors, and company dec~s~on Conference 
makers w t h  lnformat~on on the bas~c processes of formulating powder coating, t h ~ s  course 
w~l l  be beneficial to both newcomers to the powder coatlngs Industry as well as glve Hours 
lnformat~on to those companles that are cons~derlng adding powder coatlngs as a product 
h e  Sunday, October 11 

Attendees will learn 8:00 am - 300 pm 
What 1s powder coatlng 
The bas~c chem~stry prlnc~ples as related to the formulat~on of powder coatlngs 
What processes are ut~l~zed In the preparation of powder coatlngs 

Monday, October 12 
lnformat~on on the manufacture of powder coatlngs 
Recent advances In powder coatlng technology 
Current powder coatlng appl~cation methods 

Instructors 
Kev~n Biller, B~ller Techn~cal Resources and Alan J Pekarik, SC Johnson 

Wednesday, October 14 
8:00 am - 5:00 pm 

F ~ ~ I l t N a ~ M t i w z p  

Course description 
Th~s  course 1s designed to provide non-f~nancial staff, such as technical d~rectors, lab 
managers, field service personnel and others, w ~ t h  a fuller understanding of the financial side 
of the busmess operation Attendees will gain a better grasp of the information that is 
contamed In the data generated by financ~al departments and how this lnformat~on can be 
used In the day-to-day operations of the organlzatlon 

Attendees will learn 
Econom~c value added (EVA) mformation generated by the financ~al staff 
How to understand the entlre budgetary process 
How to read and understand the flnanc~al ~nformat~on that companles d~strtbute, 

such as balance sheets 
The meanlng of the financlal acronyms used by the accounting and financ~al staff 
The value of busmess plans to the operation 

Attendance limit 
50 

Instructor 
Jack Park, Consultant 



Monday - Tuesday, October 12-13,1998 
(Two-Day Courses) 

IAA&L*CZ~R-*CC* 
Course descriotiou 

Rad~at~on curable coatings are fast becoming an effic~ent method to meet the regulatory 
challenges facing the Industry Th~s course is des~gned for formulating chemists, R&D 
chem~sts, technical directors and company declsion makers In the adhes~ves, Inks, plastlcs 
and coatlngs industries, and w~ll provlde detalls on the baslcs of radlat~on cure as a low VOC, 
low energy cure technology 

Attendees will learn 
An introduction to energy cured systems, including free rad~cal, cationic and electron beam 
Up-to-date lnformatlon on photo~n~tiators 
Equipment used in rad~ation curing 
Toxicology, safety and handling Issues 
Energy cured formulations 

Instructors loartial list) 
Latoska Pr~ce, Akzo Nobel 
Chal-hu Chang, Ciba 

ICE '98 Technology R~chard Stowe, Fusion uv Systems 
Ron Golden, UCB Chemical Corp. 

Conference 

October 11 - 14 

FSCT Annual Meeting 

October 14 - 16 

ICE '98 Expo 

Roy Modjewski, Akzo Nobel 
John Braddock, Union Carbide 
Paul Gupta, Flint Ink Corp. 
James Fleischer, Red Spot Paint 

C m d L L g ~ i C a + C l t w G t  
This course has been developed by the FSCT Professional Development Committee. 

Course descrivtion 
This course is designed for formulators, polymer chemists, and those involved in these end 
use applications: automotive, architectural and general industry. The purpose of the course is 
to provide information on the chemistry of crosslinking, including topics such as descrip- 
tions of the various chemistries, fundamentals of inter-intra molecular crosslinking, tempera- 
ture requirements, and measurement criteria. All attendees are required to have a background 
in Chemistry. 

Attendees will learn 
Theory of crosslinking; physical chemistry of crosslinking; mechanical properties of 
crosslinking; film formation of waterborne coatings; IPNs; UV; solventborne polyurethanes; 
waterborne polyurethanes; melamine and other amino acids; epoxy resins; alkyds and air 
drying resins; aziridines; silanes; aceto acetate; and powder coatings. 

Instructors lvartial list) 
Peter Pappas, Polychrome Corp. Frederick Walker, Air Products 
John Gillham, Consultant Colin Brogan, Cytec 
Loren Hill, Solutia Dennis Olszanski, OMG Americas 
Mitchell Winnik, University of Toronto Howard Bender, BFGoodrich 
Paul Hung, Rhodia Inc. Gerald Witucki, Dow Corning Corp. 
Douglas Wicks, Bayer 

Monday, October 12,1998 
(One-Day Courses) 

Course descrivtion 
Designed for technicians, sales personnel, quality control/assurance staff, and technical 
service personnel in the graphic arts or related fields, attendees will become more familiar 
with the formulation, manufacturing, processing and problem solving issues related to the 
development and manufacture of water-based inks. Course participants will receive an 
overview of the types of inks, the methods of formulation, and methods used in the 



manufacturing and testing of l~quid Inks The course will conclude w ~ t h  a problem solvlng 
session to allow the attendees tlme to have the11 questions debated and answered by the 
instructor. 

Attendees will learn 
About the ink market and how water-based inks are used 
The proper problem solvlng techniques utll~zed In the development of ink 
Methods related to the manufacturing and testing of Inks, lncludlng print quality evaluation 
The materials (resins, pigments, additives and solvents) used in the formulation of Inks 
Var~ous printing processes, such as flexographic and gravure 
The types of inks be~ng developed and thelr uses 

Instructors (partial list) 
David H. Fishman, F~shman, lnc 

Attendance limit 
125 

C e J ~ l b h h  C@&l C o ~  1.4 w Ldp4 
(Course description 

Th~s  course 1s designed for paint suppl~ers, raw material suppliers for industr~al coatlngs, 
researchers, DOT engmeers, coatlngs spec~fiers, R&D chemists, civil engineers and structure 
owners. It will prov~de current lnformat~on regardlng the performance, testing, and applica- 
tion of various Innovative coatlng mater~als for steel structure coatlng protection. The course 
will present the attendees with mature laboratory and field experience and technical data 
regardlng the performance of compl~ant coatlngs. The semmar will also provlde attendees 
with guidance as to the future techn~cal dtrect~on in thls field using the work of several 
regional state agencies that have been in the forefront in the efforts to convert to waterborne Sunday, October 11 
and extreme low VOC coatlng mater~als 8:00 am - 5:00 pm 

Attendees will learn 
The current state of the industry regardlng materials usage 

Monday, October 12 
The current direction of the steel structures industry 8:00 am - 5:00 pm 
The state of compliance wlth envlronmental regulations 
Un~que Insights Into the durable and compliant coating technologies 
How various coatlngs perform under laboratory and field testlng 

Tuesday, October 13 

Instructor 
Bob Kogler, Federal Highway Admlnistrat~on nesday, October 14 

t ' I . ~ y - c i W ~ N w * w  
Course description 

Des~gned for newly appointed managers, supervisors, team leaders, and group supervisors, 
t h ~ s  course will teach attendees how to communicate their strategy in a manner that IS most 
likely to create clear understanding and buy-~n. The course 1s taught with Interactive 
d~alogue, case studies and the use of stra~ghtforward models 

Attendees will learn 
How to build and develop cr~t~cal  sk~lls necessary to ensure success In this key luncture 
How to llnk employee actions to product delivery, customer satisfaction and organizat~onal 

viability 
Motlvat~onal techniques for employees 
The sk~lls necessary to succeed In management, and those whlch are not mandatory 

Attendance limit 
50 

E # & t a ' i W V ~ W ~ W a & f  

Course description 
This course is intended for all levels of laboratory and R&D personnel, along w ~ t h  appl~cators 
and anyone with responsibil~ty for writing memos, letters, reports, manuals, specifications 
and proposals on a routlne basis. The sesslon Includes ~n-class wrlting exercises des~gned for 



practical applicat~on and allows tlme for lndlv~dual instructor attention. Participants are 
Invited to submit wrltlng samples in advance for confidential revlew by the Instructor 

Attendees will learn 
Skills and techn~ques to Improve technical communlcatlon 
How to Improve effectiveness In commumcating technology 
Data collect~on and tabulat~on (maximize impact of data) 
To make techn~cal Issues understandable 
How to translate techn~cal terms to easily understood everyday language 
Writlng skllls/st~cture, format 
"Rethlnk how you write" 

Instructor 
Sal Iacone, Consultant 

Attendance limit 
35 

Tuesday, October 13,1998 
(One-Day Courses) 

ICE '98 Technoloay 
Conference L + d k d C ~ d A ~ ~  

Course description 
October 11 - 14 For R&D personnel, techn~c~ans, formulating chemists and applicat~on chemists, along wlth 

techn~cal servlce personnel in the coatlngs and Inks industries, t h ~ s  course will provide 
attendees w ~ t h  a better understand~ng of the varlous aspects of surfactant chemistry and ~ t s  
effect on the development of coatings and Inks. Attendees will also develop an open thinklng 

FSCT Annual Meeting approach to surfactants and problem solving This course content wlll include case stud~es. 
Attendees are encouraged to subm~t questions in advance 

October 14 - 16 To~ics to be covered 
Overv~ew of surfactant types and chemlstrles 
General surfactant properties In solut~on 
Wettlng and dispers~on phenomena on surfaces 
Applicat~on case study. surface tenslon coatings defects and substrate wettlng 

ICE '98 EXDO Appllcat~on case study. wetting and dlsperslng 
Apphcat~on case study. solvlng foam problems ~n coatlngs 
Panel dlscuss~on: problem solving with surfactants and defoamers 

October 14 - 16 
Instructors (uartial list) 

Bob Stevens, AII Products Joel Schwartz, AII Products 
Rene Levousier, Byk Chemle Ed Orr, Byk Chem~e 
Steve Snow, Dow Cornlng Andy Romano, Ashland 

Attendance limit 
100 

M&Co- 
T h ~ s  course has been developed by the FSCT Conoszon Committee 

Course description 
Thls course is designed to revlew relevant aspects of marlne coatings such as spec~ficatlons, 
coatlngs types, surface preparatlon, fa~lure mechanisms, testlng and performance, and coat- 
lngs ~nspection It 1s Ideal for formulators, R&D chemists, technical servlce personnel, and 
techn~cal management Attendees mil galn a bas~c understandlng of marlne coatings and the 
crlterla needed to select the appropriate coat~ng for a marlne environment 

Attendees will learn 

6 The varlety of coatings spec~fications used in the marlne environment 
The appropriate surface preparatlon for a variety of appllcatlons 
How to recognize the common areas of failure 
Proper testlng techniques to repl~cate the performance characteristics 
The latest lnspectlon techn~ques 



W j c l c k T u l $ ; u l P ~ * v ~  
Course 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, this program offers a combi- 
nation of lecture, interaction, and small group projects. 

Attendees will learn 
How to effectively develop visuals for technical presentations 
Proper speaking techniques and how to effectively communicate to all audiences 
How to organize data and tips on transferring written information to speaking terms 
How to handle question and answer sessions 
Presentation style and format 

Instructor 
Carter Johnson, Buying Time Seminars 

Attendance limit 
35 

~ L f d - I : P D w  ~k*6Lc;k;te) 

Course description 
A one-day interactive workshop, this course introduces participants to the "why's" and Conference 
"how's" of enterprise-wide new product development (NPD), fuzzy front end processes, 
concept generation, portfolio management, supporting systems and tools and fast develop- Hours 
ment. The course is geared toward company executives and decision makers with key 
responsibilities for improving their organization's NPD output. Sunday, October 11 

Attendees will learn 8:00 am - 5:00 pm 
The major problems and challenges with most new product development processes 
Why speed to market is non-sufficient 
How to develop NPD strategy that delivers results; assess the risks of NPD projects and 

Monday, October 12 
portfolios; and ways to align fuzzy front end processes with NPD process 8:00 am - 5:00 pm 

Methods to turn NPD ideas into organizational actions 
How to effectively use the tools and techniques that support the NPD process Tuesday, October 13 

Instructors 8:00 am - 5:00 pm 
Paul O'Connor, Adept Group, Ltd. and Christopher Miller, Innovation Focus 

Attendance limit Wednesday, October 14 
loo 8:00 am - 5:00 pm 

Wednesday, October 14,1998 
(One-Day Course) 

UL fonwc 11: l&W Ca+*\. + 
Course description 

The course is designed for all market development personnel, technical directors, and other 
members of the corporate management team of organizations currently or contemplating 
doing business outside of their immediate geographic region. It is developed to give attendees 
a better understanding of the many issues related to international business and provide the 
participants with increased knowledge of the international marketplace. 

Attendees will learn 
How to better commercialize internationally 
What will have to be considered, the key drivers, in most popular international markets 
Different market testing techniques to measure product acceptance 
Trademarking issues in foreign markets 
The differences in patent law from region to region 

Instructor 
Alex Ramig, AR Associates 

Attendance limit 
75 

7 



P articipants of ICE '98 will have a chance to  attend the  FSCT Annual Meeting 
Technical Program sessions as part of their registration. The 1998 Annual 
Meeting Technical Program will feature 18 separate sessions over three days. 

@ There is n o  additional charge for ICE '98 attendees to participate in t he  Technical 
Program activities. The tentative program is as follows. 

&- Mattiello Memorial Lecture 

The premier technical lecture of the coatings industry, the 1998 Mattiello Lecture will be held 
on Wednesday, October 14. The Mattiello Lecturer is an individual who has made outstand- 
ing contributions to science, technology, and engineering as related to the coatings industry. 
The selected lecturer embodies the standards of technical accomplishment, service to the 
coatings industry and leadership established by Joseph J. Mattiello, who did much to expand 
the application of science in the decorative and protective coatings field. The 1998 lecturer is 
Dr. Clifford Schoff, of PPG Industries, Allison Park, PA. 

Technical Focus Lecture 
Now an established part of the Annual Meeting Technical Program landscape, the Technical 
Focus Lecture is delivered by an individual selected for on-going work in critical technical 
areas of the coatings industry. The award recipient is selected by the Chairs of several FSCT 
committees. 

ICE '98 Technoloay 
Advanced Topics in Coatings Technology 

The FSCT Professional Development Committee has developed a half-day symposium on the 
Conference topic of "Advanced Mechanisms in Thermoset Waterborne Coatings." The session will 

feature technical presentations on the latest advances in this field. 

October 11 - 14 
Roon Award Competition Pauers 

This represents the best technical work directly related to the protective coatings industry. 
The Roon Award Competition Papers describe original work of highly scientific caliber, not 

FSCT Annual Meetinq previously presented or published. Awards for these papers are determined on the basis of 
originality, scientific importance, practical value and the quality of composition. 

October 14 - 16 Understanding the Internet 
This session will provide attendees with an opportunity to learn exactly how the Internet can 
be used as a resource in a variety of ways. Participants will learn the proper techniques to 

ICE '98 Expo 
conduct technical searches, how to locate educational venues and resources, the benefits of 
using the Internet as a new product research and development tool, how to "avoid the noise" 
when conducting searches and how to gain additional technical information quickly to assist 

October 14 - 16 with many on-going projects. 

API/Voss Award Competition Pavers 
Technical papers presented in this session are developed by the Technical Committees of the 
FSCT Constituent Societies. The presentations involve research, development, manufacture 
or application of the industry's products or raw materials, and the papers compete for the 
APJIVoss Award and the Society Speakers Award. 

Supvliers Suotlight 
This session will give attendees an opportunity to learn about the latest product advances 
being created by the raw materials and equipment suppliers to the coatings industry. 
Presentations will include the science and technology behind the new developments. At- 
tendees will have the opportunity to question the speaker at the conclusion of each presenta- 
tion. 

Coatings Specification Roundtable 
Attendees can meet with the experts to discuss the why's and how's of various coatings 
specifications. Anyone involved in the development of coatings specifications, or responsible 
for adhering to specs, can't afford to miss this session. 

a Poster Session Pauers 
The popular Poster Session, a fixture at the Annual Meeting for the last six years, takes on a 
new look. The information contained on the posters will now be orally presented to the 
attendees, in addition to being displayed. 



Women i n  Coatings 
Successfully presented during the 1997 Annual Meeting Technical Program, the Women in 
Coatings session returns in New Orleans. The panel discussion wi l l  feature female leaders of 
the coatings industry addressing a timely topic-the role of women i n  the paint and coatings 
industry, both now and in the future. 

International Pavers 
The papers presented during this session represent the premier work taking place around the 
globe in the area of paints and coatings. This popular session reflects the growing interna- 
tional presence among the attendees at ICE. Most papers disseminate information on 
technologies which affect the global marketplace or detail some of the latest technical 
advances outside of North America. 

Outstanding Corrosion Paver Comuetition Submissions 
These papers are all entries in the initial Outstanding Corrosion Paper Award Competition. 
The award is sponsored by the FSCT Corrosion Committee. 

General Coatings Technolow Pavers 
This session wi l l  include those works deemed most timely from a technical nature of all 
papers submitted for consideration to the Annual Meeting Program Committee. These papers 
usually include technical information which can be used immediately in the work place. 

Saturday, October 10 
Registration Services 1 :00 pm to 5:00 pm 

1 Sunday, October 11 
Registration Services 730 am to 5:00 pm 
Technology Conference 8:00 am to 5:00 pm 

Monday, October 12 
Registration Services 7:30 am to 5:00 pm 
Technology Conference 8:00 am to 5:00 pm 

( Tuesday, October 13 
Registration Services 7:30 am to 5:00 pm 
Technology Conference 8:00 am to 5:00 pm 
Mardi Gras Networking Party 5:30 pm to 7:00 pm 

Wednesday, October 14 
Registration Services 7:30 am to 9 0 0  pm 
Technology Conference 8:00 am to 5:00 pm 
Mattiello Lecture 8:30 am to 10:OO am 
Expo Hours 10:OO am to 5:00 pm 
Annual Meeting Program l:00 pm to 5:00 pm 
Social Guests Optional Tours 1 :00 pm to 4:00 pm 

1 Thursday, October 15 
Registration Services 8:00 am to 9 0 0  pm 
Expo Hours 9:00 am to 5:00 pm 
Annual Meeting Program 9:00 am to 5 0 0  pm 
Social Guests Optional Tours Times vary 

1 Friday, October 16 
Registration Services 8:00 am to 12:OO noon 
Expo Hours 9:00 am to 12:OO noon 
Annual Meeting.Program 9:00 am to 12:OO noon 

Convention Center 1 

Convention Center 
Convention Center 

Convention Center 
Convention Center 

Convention Center 
Convention Center 
Marriott Hotel 

Convention Center 
Convention Center 
Convention Center 
Convention Center 
Convention Center 
Depart from Convention 

Center 

Convention Center ' 
Convention Center 
Convention Center 
Depart from Convention 

Center 

Convention Center 
Convention Center 
Convention Center 

Proaram Hours 1 
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On Tuesday, October 13, FSCT and its co-sponsors will hold a Mardi Gras 

@ networking party at the Marriott Hotel from 5:30 pm to 7:00 pm. Exhibitors 
and attendees welcome! 

g 6;*1C;4P~yuc 4k 
This year's Social Guest registration provides admittance to the FSCT Opening Gala "Mardi 
Gras in October" on Tuesday, October 13 as well as three days' admittance to the Expo. A 
hospitality room for Social Guests will be located in the Convention Center. 

Social Guest registration is offered only to the spouse or guest of the industry attendees. To 
register, complete the Social Guest portion of the registration form provided in this brochure. 
Advance Registration fee is $25. On-Site fee in New Orleans is $25. 

O + d  ICE T o w  
A variety of guided tours will be available to Social Guests on Wednesday, October 14 and 
Thursday, October 15. To register for a tour, select the tour(s) desired on the registration form 
and pay the tour fee. A confirmation of tour(s) selected will be mailed to each participant. Tour 
cancellations received after September 18 will be assessed a $25 processing fee. FSCT reserves 
the right to cancel any tour if less than 30 participants have signed up by September 11. A full 
refund will be provided if a tour is cancelled by FSCT. 

ICE '98 Technoloa~ 
Due to limited attendance, advance registration is strongly recommended. 

Conference ICE Tours Schedule 
All tours depart from the Convention Center. At the conclusion of each tour there will be a 

October 11 - 14 stop at the Marriott Hotel before the coach returns to the Convention Center. 

Wednesday, October 14 1:00 pm to 4:00 pm Jazz Tour $45 
1:00 pm to 4:00 pm French Quarter Walking Tour $30 

FSCT Annual Meetinq Thursday, October 1s 9:00 am to 400 pm Covington Charm $70 
9:00 am to 2:00 pm Drestrehan & San Francisco $45 

October 14 - 16 Plantations Tour 
1:00 pm to 400 pm Garden District Tour $30 

Tours are available by pre-registration only. An ICE tour desk will be set up at ICE Registration 
in the Convention Center so that registered participants may obtain their tour tickets. The 

ICE '98 EXDO tickets are required for admittance to each tour. 

A description of each tour offered follows. 

October 14 - 16 
Wednesday, October 14 (iwo tours offered) 
All That lazz Tour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:m pm to 4333 pm 

Board motorcoaches from the Convention Center for a historical look at New Orleans, known 
throughout the world as the birthplace of Jazz. On the tour, pass the homes of some of the Jazz 
greats, visit the Old U.S. Mint's Jazz Collections, and pass the last remains of Storyville, where 
some of the great Jazz "professors" performed. Fee $45 

French Ouarter Walking Tour -----------------------------.--.------- pm to 4:00 pm 
Motorcoaches will depart from the Convention Center for the French Quarter where famous 
landmarks of the area will be highlighted. Included in the walking tour is a visit to the 
Hermann-Grima House, circa. 183 1. Fee $30 

Thursday, October 15 (three tours offered) 
Covington Charm - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9:m am to  4:m pm 

Motorcoaches departing from the Convention Center will take participants on an escape from 
the city, across Lake Pontchartrain, to the quaint old-world town of Covington. Before arriving 
in Covington, participants will visit Fancy Faces, home to the famous ceramic Mardi Gras 
mask. There a presentation of processes involved to make the masks will be provided. After the 
tour there will be time to make a mask. 

Then it's off to a centuries old Acadian cottage for tea at the Jefferson House Tea Room. 

10 Following tea, guests will enjoy a stroll down Lee Lane where converted 19th century 
Acadian and Victor~an style shops offer a shopper's paradise. 

Box lunch provided. Fee $70 



c ; d f . $ d  & 
Drestrehan and San Francisco Plantations tour ............................... 9:00 am to 2:00 pm 

Motorcoaches departing from the Convention Center will transport participants to two 
plantations. Drestrehan was built in 1787 and is the oldest documented plantation house left 
intact in the lower Mississippi valley. 

Originally named San Frusquin (one's all) because of the extensive amount of monies spent 
on the mansion, San Francisco Plantation is an example of mid-19th century architecture. 

Box lunch provided. Fee $45 

Garden District Tour ..................................................................... 1:00 pm to 4:00 pm 

Motorcoaches will depart from the Convention Center for the Garden District-an area of the 
city known during the 19th century as the American section since English rather than French 
was its language. View elegant homes built prior to the Civil War and visit two private homes. 

Fee $30 

Whh 
Shuttle service will be provided between the participating hotels and the Morial Convention 
Center. 

ICE Expo Shuttle Service 
Tuesday, October 13 .............................. 7:30 am to 600  pm 
Wednesday, October 14 ......................... 7:30 am to 6:00 pm 
Thursday, October 15 .......................... 7:30 am to 6:00 pm 
Friday, October 16 ................................. 7:30 am to 3:00 pm ICE '98 EXDO Hours 

Pick-up locations and up-to-date schedule information will be posted at the Morial Conven- 
tion Center and in the lobby of each participating hotel. Wednesday, October 14 

10:OO am - 5:00 pm 

TwdrVah Thursday, Octo er 15 
Airport and Ground Transportation 9:00 am - 5:00 pm 
New Orleans International Airport serves the Crescent-City area. Airport Shuttle provides 
scheduled service from New Orleans airport to the downtown hotels every 15 minutes from 
7:00 am to 11:OO pm. One-way runs $10 and round-trip is $20. The trip takes approximately 30 Friday, October 16 
minutes. Taxi fares from New Orleans airport are calculated as follows: $21 flat fare for one to 9:00 am - 12 noon 
two people, or $8 per person for three to four people. 

Weather 
Temperatures average 72°F (22°C) in New Orleans during mid October. In the evenings expect 
the average temperature to be 53°F (12°C). 

Dress 
Business attire is appropriate for all events except for ICETours where casual/comfortable attire 
is recommended. 

ICE '98 Airline Discounts - 3 Wavs to Save 
The official carriers for ICE '98 are Delta Airlines and US Airways. To receive the special 
convention rates', you may wish to arrange your travel through the FSCT Travel Desk, through 
CMS, OR through the airlines meeting networks. 

Book your travel when you register for ICE '98 through CMS Travel Service, or you can book 
through the FSCT Travel Desk call 1-800-448-FSCT and mention ICE '98. 

Should you or your travel professional desire to make travel arrangements through the 
airlines directly, the phone numbers are listed below. Please be sure to mention the file 
numbers for additional savines! 

Delta 1-800-241-6760 Mention File No. 111839A a n d  
meet ing identifier code DMN111839A 

US Airways 1-800-428-4322 Gold File No. 47140509 

*Certain restrictions apply. 

Book 60 days o u t  a n d  save! 
If you book your airfare at least 60 days prior to the convention you will receive additional 
savings. 

Visitor information on New Orleans is available on the world wide web at 
www.neworleanscvb.com 

www.whereneworleans.com 



CALL TODAY!! 
MAKE YOUR 
RESERVATION FOR 
ICE '98 

800-424-5250 (U.S.) 
847-940-21 53 
(international) 

Prior to calling, please have 
the following information 
available: 

1 Name of meeting attend- 
ing (ICE '98) 

2 Your four hotel choices 
(see hotel listings) 

3 Number of rooms re- 
quired 

4 ArrivalIDeparture dates 

5 Type of room(s) need- 
ed: (single, double, etc.) 

6 Special requirements 
due to a disability 

7 Number of persons in 
party 

8 Credit card name. num- 
ber, and expiration date 

9 Names of those who will 
occupy the room 

10 Your mailing address 
11 Your phone, fax, and 

e-mail numbers. 

The ICE '98 phone lines are 
open weekdays between 
8:00 am to 500 pm central 

1 time. 

Fax Your Hotel 
Reservation Form 
800-521-601 7 (U.S.) 
847-940-2386 
(International) 

Fax llnes are open 24 hours. 

T here are 12 hotels providing conven- Do not send your reservation request to 
tion rates for ICE '98. Hotel reserva- the FSCT headquarters office since this will 
tions can be made by mailing or faxing only delay the processing of your request. 

the official hotel reservation form or by call- 
ing the ICE '98 Housing Bureau directly. Hous- Changes  

requests must be received the Before September 11, identify any changes to 
Bureau later than the Housing Bureau. After September 18, con- 
11, 1998. Room rate availability cannot be tact the hotel directly regarding changes, 
euaranteed after this date. 

Hotel reservations are placed on a first- 
come first-served basis. Please be sure to indi- 
cate four hotel choices. The Housing Rureau 
strives to place your first choice of accommo- 
dations. If that is not possible the next avail- 
able choice will be used. You will receive a 
confirmation of your reservation from the 
Housing Bureau. If you provide a fax number 
or e-mail, your confirmation will be forwarded 

Devosit Information 
All hotels require a $150 deposit to hold your 
reservation. The deposits will be processed 
through the ICE '98 Housing Bureau. Reserva- 
tions without a deposit will not be placed. 
Deposits may be paid by check made payable 
to ICE '98 Housine Bureau or by credit card. 
Credit cards will be billed immediately. 

in the manner provided; otherwise it will be 
mailed. This is the only confirmation you will 
receive. You will NOT receive a confirmation If you cancel before September 11, a full re- 
from the hotel. Each hotel will honor the fund of your deposit will be issued by the 
Housing Bureau's confirmation. Housing Bureau. If you cancel after Septem- 

ber 11, a $15 processing fee will be assessed. If 
you do not cancel at least 72 hours prior to 
arrival your deposit becomes non-refundable. 

Suites 
Hotel Single Double 1 Bedroom 2 Bedrooms 

DoubleTree $154 $154 
Embassy Suites 145 145 
Fairmont 165 165 
Holiday Inn Crowne Plaza 139 139 
Holiday Inn Select 139 139 
*Marriott (Headq~rarters) 170 190 $650-850 $820-1,020 

Marriott - Concierge Level 203 203 $600 $803 
Meridien 162 162 $600 

Meridien Deluxe 182 182 
Monteleone 151 151 
Omni Royal Orleans 167 167 
*Riverside Hilton & Towers 169 189 

Hilton Executive 189 209 
Hilton Towers 219 239 

Sheraton 175 195 $325 - 775 $515-995 
Sheraton Club Level 195 215 

Westin Canal Place 169 169 

'Exhibitors will be limited to a block of 10 rooms at the New Orleans Marriott and the Riverside 
Hilton and Towers. A one-bedroom suite counts as two rooms. A two-bedroom suite counts as three 
100mS. 

Key: Single = room with one occupant; Double = room with two occupants, one bed; Twin = room 
with two occupants, two beds; 1-bedroom suite = living room parlor and one connecting bedroom; 2- 
bedroom suite = living room parlor and two connecting bedrooms. 

KEY to MAP 

1) DoubleTree 
2) Embassy Suites 
3) Fairmont Hotel 
4) Holiday Inn Crowne I'laza 
5) Holiday Inn Select 
6 )  Marriott 
7) Meridien 
8) Monteleone 
9) Omni Royal Orleans 

10) Riverside Hilton &Towers 
11) Sheraton 
12) Westin Canal Place 



V 
Reservations must be placed w~th the Housing Bureau. Hotels will not accept reservatio~ 
Reservations must be received by September 11,1998. 

CALL: Prior to calling, have the following available: 
U.S. & Canada (toll-free) + Name of Convention ('ICE 98') + 
800-424-5250 + Your lst, 2nd, 3rd, & 4th choice of hotel + 
Domestic & Overseas + ArrivallDeparture dates 
847-940-2153 

+ + Number of rooms required + 
Type of room needed (single, double, etc.) + 

Credit card #, expiration date 
Names of room occupants 
Mailing address 
Phone and fax numbers 
E-mail 

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 
800-521-601 7 + Form may be duplicated or supplemental room list must be attached using same format as 
Domestic & Overseas below 

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. 

847-940-2386 

MAIL: Send and payment 
ICE '98 Housing Bureau 
108 Wilmot Rd. 
Deerfield, IL 6001 5 

1 st Rate 3rd Rate 

2nd Rate 4th Rate 

PriortoSeptember 11. all reservations, changes, and 
cancellations should be submitted with the ICE '98 
Housing Bureau. After September 18, contact the 
hotels directly regarding ail changes and cancella- 
tions. Resewation deposits will be fully refundable if 
the cancellation is made by September 11. After 
September 11, a $15 processing fee will be as- 
sessed. The deposit will be forfeited entirely if the 
reservation is not cancelled 72 hours prior to arrival. - 

Room Key: single (1 person, 1 bed); double (2 people, 1 bed): doubleldouble (2 people, 2 beds). 
Requests for the New Orleans Marriott and the Riverside Hilton and Towers will be limited to 10 rooms per exhibitor company, 

Names of Occupant(s) Room Type* Preference I Arrival D e g r e  
Select one Select one Date 

0 double 

-- - -  

3. Dt+~dI4b~&b 
A deposit of $150 per room is required to place a reservation. The deposit will be processed by the Housing Bureau and applied 
to the first night's stay. Reservation deposits will be fully refundable if the cancellation is made by September 11. After September 
11, a processing fee will be assessed. The deposit will be forfeited entirely if the reservation is not cancelled 72 hours prior to arrival 
date. 

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

I 0 single 0 dblldbl 
, 0 double 
0 single O dblldbl 
0 double 

O Enclosed is my check payable to ICE '98 Housing Bureau for the amount of $ 

P smoking 
0 non-smoking 
Ll smoking 
2 non-smoking 
0 smoking ' 
0 non-smoking 
3 smoking ! 
0 non-smoking 1 

Please bill my: 0 AMEX 0 MC 0 Visa Diners 0 Discover 

Credit Card Number Expiration Date 

Name of Cardholder Signature 

Name: Telephone: 

Company: FAX: 
Address: 

CitylState (Province): Zip Code (Mailing Code): 
Country (if other than U.S.): E-Mail: 

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



Avoid the lines. 

lbfhh&.f$~ I & and your badge will be 
Register by September 11 

mailed to you! 

R w b  P w A  

@ 
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1 May 1998 

T his summary of current regulatory activity of interest to the coatings industry is published to inform readers of 
actions that could affect them and their firms, and is designed to provide sufficient data to enable those 

interested to seek further information. Material is supplied by the law fim, of Swidler & Berlin, Chartered, in Washing- 
ton, D.C. Although reasonable steps have been taken to ensure the reliability of this Regulatory Update, the FSCT 
and Swidler & Berlin cannot guarantee Its completeness or accuracy. 

Federal Regulations 
Final Regulations 

Environmental Protection Agency 
March 16,1998 - 63 FR 12652 
Aclon: Withdrawal of direct final rule 
Subject: ldenlfication of ozone areas where the one- 

hour standard is no longer applicable 
On January 16, 1998, EPA published a proposed 

rule (63 FR 2804) and a direct final rule (63 FR 2726) 
announcing EPA's decision to identify areas where the 
one-hour National Ambient Air Quality Standard 
(NAAQS) for ozone is no longer applicable because 
there has been no current measured violation of the 
one-hour standard in such areas. (See the March 1998 
Regulatoy Update for more information on the direct 
final rule.) EPA has withdrawn the direct final rule due 
to adverse comments and will summarize and address 
all relevant public comments received in a subsequent 
final rule (to be based on the proposed rule cited above). 

For further information, contact Annie Nikbaht 
(policy) or Barry Gilbert (air quality data), Office of Air 
Quality Planning and Standards, Air Quality Strategies 
and Standards Division, Ozone Policy and Strategies 
Group, MD-15, Research Triangle Park, NC 27711, 
phone: (919) 541-5246/5238. 

Environmental Protection Agency 
March 27,1998 - 63 FR 15006 
Aclon: Final rule and release of final control techniques 

guidelines (CTG) document 
Subiect: NESHAPs for aerospace manufacturing and re- 

work facilities 
EPA has finalized several amendments to the na- 

tional emission standards for hazardous air pollutants 
(NESHAP) for aerospace manufacturing &d rework 
facilities. These amendments include, among other 
things, revision of standards for new and existing 
sources using dry particulate filters to control emis- 
sions from topcoat and primer application and 
devaintine overations; addition of an exemption for 
ceiain wa'ier:reducible coatings; addition of exemp- 
tion from inorganic HAP reauirements for hand-held 
spray can applkations; clarifiiation of the applicability 
of new source MACT to spray booths; revision of the 
requirements for new and existing primer and topcoat 
application operations; addition of defitions for s p e  
cialty coatings; and revision of the standard for 
depainting operations. The amendments were effec- 
tive March 27,1998. EPA also finalized a control tech- 
niques guideline released in an October 1996 draft. 

For further information, contact Barbara Driscoll, 
Policy Planning and Standards Group, Emission Stan- 
dards Division (MD-13), U.S. EPA, Research Triangle 
Park, NC 27711; telephone (919) 541-0164. 

Environmental Protection Agency 
April9,1998 - 63 FR 17331 
Action: Final rule 
Subject: Exclusion of Methyl Acetate from the definition 

of Volatile Organic Compounds 
This action revises EPA's definition of volatile or- 

ganic compounds (VOC) for purposes of preparing 
State Implementation Plans (SIPS) to attain the NAAQS 
for ozone under title I of the Clean Air Act. This revi- 
sion adds methyl acetate to the list of compounds ex- 
cluded for the definition of VOC on the grounds that it 
has a negligible contribution to tropGpheric ozone 
formation. Methyl acetate has potential for use as a 
solvent in paints, inks and adhesives. The rule is effec- 
tive May 11,1998. 

For further information, contact William Johnson, 
Office of Aiu Quality Planning and Standards, Air Qual- 
ity Strategies and Standards Division (MD15), Research 
Triangle Park, NC 27711; telephone (919) 541-5245. 

Proposed Regulations 

Environmental Proteclon Agency 
March 23,1998 - 63 FR 13810 
Action: Proposed rule (and direct final rule) 
Subject: Approval of Illinois SIP revisions on VOC emis- 

sions from chemical manufacturing 
EPA is proposing to approve revisions to the Jllinois 

SIP regarding rules for controlling Volatile Organic 
Material (VOM) emissions from Svnthetic Organic 
chemical Manufacturing Industry (S~CMI) reactorpro- 
cesses and distillation operations in the Chicago and 
East St. Louis areas. (Thk state's definition of  OM is 
identical to EPA's definition of VOC.) Because EPA 
views this as a noncontroversial action and anticipates 
no adverse comments, it is simultaneously approving 
the revisions as a direct final rule (at 63 FR 13784). If no 
adverse comments are received, the direct final rule 
will become effective May 22, 1998. If adverse com- 
ments are received, the direct final rule will be with- 
drawn and EPA will address the comments in a subse 
quent final rule based on the proposed rule. Comments 
were due by April 22,1998. 

For further information, contact Mark J. Palermo, 
Environmental Protection Specialist, Regulation De- 
velopment Section, Air Programs Branch (AR-18J), EPA 



Region 5,77 West Jackson Boulevard, Chicago, Illinois 
60604; telephone (312) 886-6082. 

Environmental Protection Agency 
March 31,1998 - 63 FR 15345 
Action: Proposed rule (and direct final rule) 
Subject: Extension of compliance with NESHAP for pro- 

ducers of poly(ethy1ene terephthalate) 
On September 12, 1996, EPA published the Group 

N Polymers and Resins NESHAP (61 FR 48208). EPA 
is now proposing to extend the compliance date speci- 
fied in the NESHAP for existing affected sources pro- 
ducing poly(ethy1ene terephthalate) (PET) using the 
continuous terephthalic acid (TPA) high viscosity mul- 
tiple end f i s h e r  process because EPA is in the process 
of responding to a request to reconsider relevant por- 
tions of the rule. EPA is simultaneously issuing the 
compliance date extension (from September 12,1999 to 
February 27,2001) as a direct final rule (at 63 FR 15312). 
If no adverse comments are received, the direct final 
rule will become effective May 20, 1998. If adverse 
comments are received, the direct final rule will be 
withdrawn and EPA will address the comments in a 
subsequent final rule based on the proposed rule. Com- 
ments were due by April 30,1998. 

For further information, contact Robert Rosensteel, 
Emission Standards Division (MD-13), EPA Office of 
Air Quality Planning and Standards, Research Triangle 
Park, NC 27711; telephone (919) 541-5608. 

Occupational Safety and Health Administration 
April 7,1998 - 63 FR 1691 8 
Action: Proposed rule 
Subject: Dipping and coating operations 

OSHA is proposing to revise its rules for dipping 
and coating operations. The revisions would rewrite 
the rules in plain language; consolidate them in several 
new sequential sections of subpart H of part 1910; and 
update them to increase the compliance options avail- 
able to employers. Comments on the proposed rule are 
due by June 8,1998. 

For further information, contact Terrence Smith, Of- 
fice of Fire Protection Engineering and System Safety 
Standards, Room N-3609, OSHA, U.S. Dept. of Labor, 
200 Constitution Avenue, N.W., Washington, D.C. 
20210; telephone (202) 219-7216. 

Notices 

Environmental Protection Agency 
March 25, 1998 - 63 FR 14392 
Action: Notice of Availability of Draft Rules 
Subject: Clean Air Act Part 70 Operating Permits Program 

On March 25, EPA issued for public review and 
comment the draft preamble and draft revisions to the 
Clean Air Act Part 70 operating permits program regu- 
lations. These revisions include regulatory provisions 
dealing with definitions, applicability, pennit applica- 
tions, and permit content. The proposal makes changes 
to: the definition of major source with respect to re- 
search and development activities, support facilities, 
and fugitive emissions; compliance certification lan- 
guage; and the emergency defense. The package also 
contains revised procedures for minor NSR permit- 
ting. The draft revision package does not include pro- 
visions concerning permit revisions or permit review 
by EPA, affected states, and the public. These issues are 
the subject of stakeholder discussions and are expected 

to be addressed in a subsequent rulemaking. Com- 
ments on the draft rules were due by April 24,1998. 

For further information, contact Ray Vogel, tele- 
phone (919) 541-3153, or Ray Powell, telephone (919) 
541-5331. The address for both contacts is U.S. EPA, 
Mail Drop 12, Information Transfer and Program Inte- 
gration Division, Research Triangle Park, NC 27711. 

Environmental Protection Agency 
April 3,1998 - 63 FR 16502 
Action: Notice of open meeting 
Subject: Photochemical reactivity 

EPA is holding a three-day open meeting to discuss 
the concept of photochemical reactivity as it relates to 
control of VOCs for the attainment of the ozone NAAQS. 
EPA is in the process of reviewing its 1977photochemi- 
cal reactivity policy to ensure that it is consistent with 
current scientific findings. The focus of the meeting 
will be to identify scientific issues where further re- 
search is needed and how this research may be carried 
out. The meeting will be held on May 12-14,1998 from 
8:30 to 500 in Durham, NC. 

For further information, contact, Dr. Basil 
Dimitriades, National Exposures Research Laboratory, 
Mail Drop 80, U.S. EPA, Research Triangle Park, NC 
17711; telephone (919) 541-2706. 

Federal Leaislation 
Superfund 

Prospects for a broad reauthorization of the 
Superfund statute look slim for 1998. Huge policy dif- 
ferences remain, particularly on liability and remedy 
selection issues, and few legislative days are left in the 
session. Moreover, members of Congress will be in- 
creasingly unwilling to take positions on controversial 
issues prior to the November elections. The current 
Senate bill (5.8) was approved by the Senate Environ- 
ment and Public Works Committee on March 26. A 
House bill (HR 2727) introduced by Rep. Shemood 
Boehlert (R-NY) was approved by the House Transpor- 
tation and Infrastructure Subcommittee on Water Re- 
sources and Environment. Both of these bills lack Demo- 
crat support in Congress, and President Clinton has 
indicated that he would not sign the bills pending in 
Congress. 

A group of House Commerce Committee Demo- 
crats, led by Reps. John Dingell (D-MI) and Tom Manton 
(D-NY) introduced a Superfund Reauthorization bill 
on March 30. Sources say, however, that any further 
action by the Commerce Committee on Superfund this 
year is unlikely. Democrats are considering efforts to 
push a narrow Superfund bill that would include 
brownfields provisions and narrow liability fixes for 
small businesses and generators of small amounts of 
municipal waste. Such an effort could come soon after 
the April recess. 

Clean Air Act 
Congress' year-long dispute over the EPA's new 

emission standards for ozone and particulate matter 
appears to be resolving under a compromise plan. Un- 
der the plan, EPA's rulemaking will not be altered, but 
the legality of the Agency's extended implementation 
plan will be ensured. The compromise legislation was 



attached to the Senate surface transportation bill (S. 
1173) in March. The plan has two main components: 
First, EPA's extended implementation plan for the fine 
particulate matter standard of 2.5 microns will be statu- 
torily set. Second, the amendment directs EPA to ab- 
sorb in full the cost for states to establish new monitor- 
ing systems for fine particulates. Rep. Bob Ney (R-OH) 
is considering offering an amendment to the House's 
surface transportation bill (H.R. 2400) that would re- 
flect the Senate compromise. 

OSHA 
Several OSHA reform bills have been introduced in 

Congress in the past months. Rep. Cass Ballenger (R- 
NC) has introduced at least six bills: One bill, HR 2869, 
would protect the results of a company's own volun- 
tary safety audits from being used by OSHA in an 
enforcement case; another, HR 2871, would mandate 
outside peer review of OSHA safety and health stan- 
dards; another, HR 2879, would clarify responsibility 
of employers on multi-employer work sites; the fourth, 
HR 2877, would bar OSHA from using citation or in- 
spection quotas; the fifth would codii  OSHA's current 
employer consultation program; and the sixth, HR 2873, 
would require OSHA to conduct a cost-benefit analysis 
to determine how each specific industry would be af- 
fected by a safety and health standard. 

Reps. Kay Granger (R-TX) and Tim Roemer (D-IN) 
introduced legislation (HR 3519) that would allow em- 
ployers to maintain electronic versions of MSDSs rather 
than paper copies. 

Two bills, HR 2579 and S. 1237, would allow busi- 
ness owners to hire outside safety consultants to in- 
spect the workplace. If the consultant certifies that the 
workplace is in compliance with OSHA, the employer 
would be exempt for two years from civil fines for 
OSHA violations. OSHA inspections could still take 
place during the two-year period. 

OSHA and EPA 
On March 26, the House approved a measure (HR 

3310) that would bar federal agencies, including EPA 
and OSHA, from issuing fines against small employers 
for most first-time violations of federal paperwork re- 
quirements. For OSHA-related enforcement, the bill 
would ensure that the penalty exemption is extended 
to the 23 states that administer their own OSHA-ap- 
proved job safety enforcement programs. A similar bill 
has yet to be introduced in the Senate. 

Current News and Upcoming 
Federal Develo~ments 
EPA finalizes consumer products VOC rule 

The EPA has finalized and sent to the Office of ' Management and Budget for review its rule to reduce 
VOC emissions from dozens of household products. 
The rule, which along with the rules for architectural 
and maintenance coatings and autobody coatings is 
expected to be promulgated by August 15, is designed 
to reduce VOC emissions from these products by 20 
percent. The final rule is almost identical to the rule 
proposed in April 1996. The rule will require rnanufac- 
turers, importers and distributors of the affected prod- 
ucts to limit the VOC levels of their products. Among 
the household products included within the rule are 

household adhesives (aerosols, contact, construction 
and panel, general purpose, and structural waterproof), 
fabric protectants, floor polishes and waxes, and furni- 
ture maintenance products. 

EPA launches flrst voluntary electronic TSCA reporting 
system 
EPA has instituted the first voluntary program un- 

der which chemical manufacturers may file reports 
electronically to meet TSCA reporting requirements. 
The program, called the Voluntary Information Sub- 
mission Electronic Gathering Reporting Information 
Process, or VISEGRIP, will make the reports available 
to the public on the Internet at http://www.epa.gov/ 
opptintr/itc. The goal is to have the reporting system 
replace the TSCA Section 8(d) rule. 

Sector Facility Indexing Project database available 
EPA announced in late March that its Sector Facility 

Indexing Project (SFIP) database would become avaii- 
able in early April. The database contains the environ- 
mental compliance records of 655 facilities in five in- 
dustrial sectors - auto assembly, iron and steel, petro- 
leum refining, nonferrous metals, and paper mills. EPA 
has stated that the project may be extended to cover 
other industrial sectors in the future. The database pro- 
vides a summary of each facility's environmental com- 
pliance status for the last eight quarters, and provides 
electronic links to research detailed information on the 
nature and extent of the noncompliance. Unlike earlier 
versions of the database, the database that is available 
to the public will not include numbers representing the 
relative toxicity of each facility's chemical releases. In 
addition, the population surrounding each facility will 
be profiled in greater detail, including statistics for 
"percent minority" and "percent poverty." The SFIP 
database is available on the World Wide Web at: http:/ 
/es.epa.gov/oeca/sfi/index.html. 

State Regulations 

ALABAMA 
Air Quality (Final Rule)-The Alabama Department 

of Environmental Management (ADEM) has revised 
the Environmental Management Commission's regu- 
lations at AAC 335-3-14 through 335-3-17 by changing 
the definition of Volatile Organic Comuound to con- 
form to changes in Federal m&dates andrequirements. 
The revised definition became effective March 27,1998. 
For further information, contact Olivia H. Jenkins, 
ADEM, Environmental Management Commission, PO 
Box 301463, Montgomery, AL 36130-1463. 

CALIFORNIA 
Air Quality (Proposed Rule)-The California Air Re- 

sources Board (CARB) has proposed new rules govern- 
ing minor violations, at 17 CCR 60090-60095. The new 
rules would provide that emission violations which 
the Board's Executive Officer or delegated enforcement 
staff considered to be de minimis in quantity would be 
classified as minor violations. However, violations 
which increased emissions of air toxics would not be 
considered minor violations. The de minimis determi- 
nation would be made on a case-by-case basis, not by 
defining specific de minimis amounts in the rules. Com- 



ments were due April 22,1998; a hearing was sched- 
uled for April 23,1998. For further information, contact 
the Clerk of the Board, CARB, (916) 323-8412. 

Hazardous Waste (Proposed Rule)-The California 
Department of Toxic Substances Control (DTSC) is pro- 
posing new definitions under the Hazardous Waste 
Control Act at 22 CCR 66260.10. The proposed rule 
would define the terms "etchant," "plating solution," 
"stripping solution," and "originally purchased or 
manufactured purpose" to clarify the recycling restric- 
tion imposed by Health & Safety Code Sec. 25143.2. 
Comments are due May 14,1998 and a hearing is also 
scheduled for May 14, 1998. For further information, 
contact Joan Ferber, DTSC, (916) 324-9933. 

DELAWARE 
Air Quality (Proposed Rule)-The Delaware Depart- 

ment of Natural Resources and Environmental Control 
(DNREC) has vrovosed additional revisions to its 
&codified ~ e ~ ; l a i o n s  regarding emission standards 
for hazardous air pollutants for source categories. Com- 
ments were due April 27,1998 and a hear& was also 
scheduled for April 27,1998. For further information, 
contact DNREC, (302) 739-4791. 

IDAHO 
Air Quality (Temporary RuletThe Idaho Depart- 

ment of Health and Welfare (DHW) has promulgated 
temporary air toxics rules at IDAPA 16.01.01. The rules 
implement the federal program established under Sec- 
tions 112(g) and 112(j) of the Clean Air Act, and estab- 
lish a Maximum Achievable Control Technology 
(MACT) standard for new major sources that emit haz- 
ardous air pollutants. The temporary rules became ef- 
fective April 15,1998. For further information, contact 
Tim Teater, DHW, (208) 373-0502. 

ILLINOIS 
EnvironmentalManagment Systems (Final Rule)-The 

Illinois Environmental Protection Agency (IL-EPA) has 
adopted new regulations at 35 IAC Part 185 establish- 
ing a pilot program for Regulatory Innovation Projects. 
The program would allow companies or "sponsors" to 
propose, and IL-EPA to accept pursuant to an Environ- 
mental Management System Agreement, pilot projects 
to implement innovative environmental measures, even 
if such measures would be inconsistent with otherwise 
applicable environmental statutes or regulations of the 
state. The rules became effective March 20,1998. For 
further information, contact IL-EPA at (217) 782-5544. 

LOUISIANA 
Hazardous Substances (Proposed Rule)-The Louisi- 

ana Department of Environmental Quality (DEQ) has 
proposed to revise its rule on the reportable quantities 
list for hazardous substances at LAC 331.3931. The 
proposed rule would replace the state Reportable Quan- 
tity List for Pollutants with an incorporation by refer- 
ence to the corresponding federal lists. Incorporation 
of the federal lists would add an additional 361 com- 
pounds and adjust the reporting thresholds for 81 com- 
pounds in Louisiana's regulations. Comments were 
due April 27,1998 and a hearing was also scheduled 
for April 27,1998. For further information, contact Patsy 

Deaville, Investigations and Regulation Development 
Division, DEQ, (504) 765-0399. 

MAINE 
Air Quality (Final Rule)-The Maine Department of 

Environmental Protection (DEP) has amended its Sur- 
face Coating Facilities Rules at Me. R. 06-96-129 to 
simplify compliance for smaller facilities. The amended 
provisions include: a de minimis threshold exempting 
smaller sources from regulations; reduced 
recordkeeping requirements; facility exemptions and 
other incentives for the use of powder coatings or other 
non-VOC coating methods: and the exemvtion of coat- " 
ings used on-site for maintenance repair or refinishing 
of eauipment used on-site. The rules also define appro- 
priaie hork practices for the use of VOC-based'sol- 
vents for cleanup (with an exemption for the aerospace 
manufacturing sector). The rules became effective 
March 3,1998. For further information, contact Jeffrey 
Crawford, DEQ, (207) 287-2437. 

MASSACHUSETTS 
Hazardous Waste (Proposed Rule)-The Massachusetts 

Department of Environmental Protection (DEP) has 
proposed to amend the Massachusetts Contingency 
Plan at 310 CMR 40 to clarify rules regarding standards 
in the Massachusetts Oil and Hazardous Material List 
and the Upper Concentration Limits table. Comments 
were due April 17,1998; a hearing was scheduled for 
April 7,1998. 

MINNESOTA 
Air Quality (Proposed Rule)-The Minnesota Pollu- 

tion Control Agency (MPCA) has proposed to amend 
its regulations on air emission permits. The amend- 
ments relate to preconstruction review requirements 
for certain major hazardous air pollutant sources. Com- 
ments are due May 13, 1998. For further information, 
contact Onsoon Berglund, MPCA, (612) 296-7595. 

MISSOURI 
Air Quality (Final Rule)-The Missouri Department 

of Natural Resources (DNR) has amended its construc- 
tion permit regulations at 10 CSR 10-6.060. The amended 
provisions require that emissions of toxic air pollutants 
not increase if a facility is constructed or reconstructed 
before EPA issues a MACT standard or air toxics regu- 
lation for that source category or facility category. The 
amendment became effective April 30, 1998. For fur- 
ther information, contact the Chief, Planning Section, 
Air Pollution Control Program, 205 Jefferson St., PO 
Box 176, Jefferson City, MO 65102. 

NEW JERSEY 
Hazardous Substances (Proposed Rule)-The New Jer- 

sey Department of Environmental Protection (DEP) 
has proposed to readopt, with amendments, its Toxic 
Catastrophe Protection Act rules at NJAC 7:31, which 
are due to expire on June 18, 1998. The proposed 
amended readoption would incorporate by reference 
the Federal Accidental Release Prevention requirements 
with modifications to ensure that the state rules in- 
clude all federal requirements. The amendments would 
also expand the list of regulated substances by adding 



federally listed toxic and flammable substances. Com- 
ments were due April 15,1998; a hearing was sched- 
uled for March 30,1998. For further information, con- 
tact Ann Zeloof, Office of Legal Affairs, DEP, 401 East 
State St., PO Box 402, Trenton, NJ 08625. 

OREGON 
Hazardous Materials Transportation (Final Rule)-The 

Oregon Department of Transportation (ODOT) has 
amended its regulations on Hazardous Materials Trans- 
portation at OAR 740-100-0010 through 740-100-0100. 
The amendments are intended to ensure that Oregon's 
requirements are consistent with national and interna- 
tional standards. Provisions of the amended rules cover 
the adoption of federal statutes relating to hazardous 
materials; motor carrier safety; and driver, vehicle and 
hazardous materials out-of-service standards and uni- 
form bail schedule. The amended rules became effec- 
tive April 1, 1998. For further information, contact 
Brenda Trump, ODOT, (503) 945-5278. 

TEXAS 
Air Quality (Final Rule)-The Texas Natural Resource 

Conservation Commission (TNRCC) has amended its 
regulations under 30 TAC ~ h .  115 cbnceming surface 
coating processes and has added rules on wood fumi- 
ture coating and shipbuilding repair coating to its VOC 
emission regulations under Chapter 115. The rules be- 
came effective April 7,1998. For further information, 
contact Lisa Martin, TNRCC, (512) 239-1488. 

International Activity 

AUSTRIA 
New hazardous waste law 

A new Austrian ordinance that is designed to make 
it easier for industries to identify their hazardous wastes 
went into effect on March 1. The new ordinance elimi- 
nates the confusion existing in recent years due to the 
existence of several different systems from identifying 
wastes. The ordinance includes a detailed list of wastes 
with their associated waste codes. The ordinance also 
adds several new categories of hazardous waste in 
order to conform with European Union law. 

CZECH REPUBLIC 
Major new environmental law 

A major piece of environmental legislation, the Act 
on Chemical Substances and Preparations, was enacted 
by the Czech Parliament in March and is expected to be 
signed by president Havel. The Act will go into effect 
on July 1,1998. This legislation is the first Czech law to 
comprehensively address the effects of chemicals on 
humans and the environment. The law shifts responsi- 
bility for chemical regulation from the Ministry of health 
to the Ministry of Environment. It establishes a system 
for regulating the import and export of chemicals, the 
certification of people allowed to handle chemicals, 
and the use of dangerous substances. The law also 
requires companies to disclose information about the 
chemicals stored at facilities. 

Increased wastewater discharge fees 
The Czech Parliament passed a bill, the Act on Fees 

for Discharging Waste Water to Surface Water, which 
will go into effect on January 1,1999 if signed by Presi- 
dent Havel as expected. The law will increase indus- 
trial wastewater discharge fees by more than 100 per- 
cent by 2002. The fee increases will be phased in from 
1999 to 2002. The law was intended to encourage com- 
panies and municipalities to build wastewater treat- 
ment plants to treat their wastewater rather than sim- 
ply paying "polluter fees." 

EUROPEAN UNION 
More stringent VOC standards 

The European Union Council of Environmental Min- 
isters reached an agreement on March 23 to impose 
more stringent VOC limits on industry. The directive is 
designed to reduce emissions by 50 percent by 2010 
compared to 1990 levels. It defines emission reduction 
targets by means of emission l i t  values to be reached 
either through abatement at the source by using appro- 
priate end-of-pipe technology or clean technology. The 
directive requires member states to draw up VOC re- 
duction plans tailored to their own national circum- 
stances. 

MEXICO 
New Hrategy for environmental enforcement 

Mexico is in the process of changing its svstem for 
inspecting facilities'and monitorini c~mpl ikce  with 
environmental laws. The country has received a $39 
million loan from the World Bank which it will use in 
part to develop a computerized information system to 
track industrial compliance. The country plans to re- 
place in part its current intensive inspection efforts 
with a system of self-auditing and self-reporting. The 
government intends eventually to release detailed in- 
formation about individual companies to the public. 

IS0 14000 certification process 
Mexico announced in late March that it should be 

ready by mid-1998 to operate its certification organiza- 
tion for IS0 14000. The government is about to approve 
one or two organizations that will be in charge of certi- 
fying agencies that, in turn, will be authorized to assess 
and certify IS0 14000 compliance. 

FORMER SOVIET UNION 
Proposed loan guarantees for environmental projects 

The U.S. EPA has proposed to offer loan guarantees 
for environmental projects to the newly independent 
states of the former Soviet Union. According to EPA's 
proposal, a $100 million fund over ten years would 
guarantee up to $3 billion in municipal bonds for envi- 
ronmental infrastructure projects, such as drinking 
water plants, waste water collection and treatment sys- 
tems, solid or hazardous waste disposal facilities, and 
abatement of air pollution. The possible loan guarantee 
program is currently under discussion within the U.S. 
government executive branch. 

SPAIN 
New law on wastes 

The Spanish Parliament on April 2 approved a new 
law on wastes, five years after the European Union's 
1993 deadline for member states to adopt such legisla- 
tion. The new law applies to all types of waste, but 



does not address air pollution, radioactive wastes, or 
water pollution, which are governed by separate laws. 
The law requires Spain's 17 regional governments to 
make an inventory of polluted soil within their juris- 
dictions and to take action to clean it up. The law 
establishes fines of up to 200 million pesetas ($1.3 mil- 
lion) for serious infractions. Greenpeace Espaiia has 
criticized the law, because it allows for waste incinera- 
tion and the transfer of wastes from one Spanish region 
to another, lessening the incentive to reduce wastes at 
the point of origin. 

SWEDEN 
New environmental code 

The Swedish Parliament is currently debating a new 
comprehensive environmental code that would merge 
existing laws into a single law and strengthen numer- 
ous environmental protection measures. The new law 
would create an integrated system for environmental 
permitting, and would formalize the "polluter pays," 
precautionary, and substitution principles, all of which 
hold companies responsible for minimizing environ- 
mental impacts from their operations. 

Update Analysis: OSHA's New Hazard Communication Compliance Directive 
On March 20, OSHA issued a new hazard commu- 

nication compliance directive, CPL 2-2.38D, that re- 
places the guidance that has been in place since 1990. 
The purpose of the directive is to ensure uniform en- 
forcement of the Hazard Communication Standard (29 
C.F.R. 5 1910.1200). The directive consolidates inter- 
pretations issued since the 1990 document, covers tech- 
nical amendments and clarifications to the standard 
that were adopted in a February 1994 rulemaking, and 
addressed issues raised in the September 1996 report to 
OSHA on hazard communication submitted by the 
National Advisory Committee on Occupational Safety 
and Health. 

The directive, among other things, clarifies that em- 
ployers may provide MSDSs to workers through elec- 
tronic means, including computers, microfiche, the 
Internet, CD-ROM, and fax. Employers that use elec- 
tronic means to provide MSDSs must ensure: that reli- 
able devices are available in the workplace at all times; 
that workers are trained in the use of these devices, 
including specific software; that there is an adequate 
back-up system in case of a power outage or emer- 
gency; and that the system is part of the overall hazard 
communication program of the workplace. Also, work- 
ers must be able to obtain hard copies of the MSDSs, 
and, in emergencies, employers must be able to pro- 
vide copies of the MSDSs to medical personnel imme- 
diately. 

The directive also states that OSHA will issue cita- 
tions involving consumer products only when the prod- 

uct is used inconsistently with the manufacturer's in- 
tentions, or where the frequency or duration of use of 
the product are "significantly greater" than those of an 
ordinary consumer. For example, if an employee uses 
windshield-washer f l ~ d  containing methanol on a daily 
basis to clean windows or other surfaces, that use would 
be covered by the standard because it differs from the 
manufacturer's intended use and the frequency and 
duration differ from normal consumer use. 

Citations issued by compliance officers for consumer 
products or manufactured items must describe the spe- 
cific hazardous chemical at issue. For example, the 
citation must specify silica, ketone, or sodium hydrox- 
ide, and may not refer simply to "glue" or "detergent." 

Other issues covered in the directive include ANSI 
standards on labeling and MSDS preparation, reitera- 
tion of a stay-of-enforcement of the federal require- 
ment that manufacturers update label information 
within 90 days of receiving information of a significant 
hazard, and acceptable training procedures. 

The directive includes several appendices designed 
to assist employers in complying with the hazard com- 
munication standard. For example, appendices pro- 
vide guidance on the completeness of MSDSs and pro- 
vide sample written hazard communications and train- 
ing programs. 

The compliance directive is available on the Internet 
at http://www.osha.gov/oshdocs, under Directives. 
Paper copies are available through the OSHA publica- 
tions Office at (202) 219-4667. 
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St. Louis and Kansas City Societies' Joint Meeting 
Slated for June 5-6, in Lake of the Ozarks, MO 

Potenlloslaltc EIS 
'coa11ng.dta' 8/811994-17:1:13 
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It's Time To R. E.A.P. 
What You Spray! 

Rapicl Electrochemical Assess~nent of Paints is a tast repeatalde 
test method to evaluate long terni performance of coatings. 
The 24 hour test measures coating properties to predict relative 
time to iailure. Results are used to rank long terni performance 
or detect specification deviations ant1 application probleriis 
prior to coating failure. Unlike salt spray tests, it's accurate, 
repeatable ant1 can be performed under varying conditions. 

For further details, contact our office or read our application 
note at www.~amry.com/a~~notes/reap.htm. - - Gamry Instruments, lnc. 
L 7 - 734 Louis Drive Tel: 21 5-682-9330 - , Warminster, PA 18974 Fax: 21 5-682-9331 

Reriefining the Art o f  Electrochernical Mensuremerlt 
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T he 45th annual meeting of the St. two Societies collaborating on educa- 
Louis and Kansas City Societies tional seminars, the meeting will focus 
for Coatings Technology is sched- on the theme "Team Missouri." 

uled for June 5-6, 1998, at Lake of the ne ,,,ting will begin with a pre- 
Ozarks, MO. sentation of both the St. Louis and Kan- 

In recognition of the 45 years of the sas City Societies' web sites. The current 

kQue Corrosion Services 
Offers Three-Day Course 

and future value to the members will be 
discussed. 

The following topics will also be pre- 
sented: 

o~pt imiz ing~ight fas~ess  oforganic 
pigments through particle size con- 
trol"-Romesh Kumar, Clariant Corp.; 

"History and Development of Epoxy 
Acid Chemistry"-Delano Eslinger, 
CCP; 

"High Temperature Resistant Coat- 
ings''-a speaker from Dow Corning; 

"Correlation of Salt-Fog Testing with 
Electrochemical Evaluation"-James 
Stoffer, University of Missouri-Rolla; 

"Discussion of the Use of Mill Media; 
In-Lime Strainers as Filtration Devices"- 
Morton Myers, Morton-Myers Co.; 

"Product Liabilityt'-David Ray- 
mond, Law Firm of Blackwell, Sanders, 
Matheny, Weary, and Lombardi. 

Other activities that have been 
planned in conjunction with the meet- 
ing include a dinner cruise on Lake of 
the Ozarks and a golf outing. 

The registration fee for the meeting is 
$95. 

Contact Randy Ehmer, Walsh & As- 
sociates, Inc., 500 Railroad Ave., N. Kan- 
sas City, MO 64116; (816) 842-3014; FAX: 
(816) 842-0077, for more information, or 
visit the Kansas City Society website at 
www.kcsct.org/lake.htm. 

"Fundamentals of Corrosion and Its Con- 
trol," a three-day training course, will 
be conducted by LaQue Corrosion Ser- 
vices, Wrightsville Beach, NC, on Sep- 
tember 14-16. 

This course is designed to provide 
important instruction and practical as- 
pects of the process of corrosion and its 
causes, how to recognize the different 
forms it takes, how it affectsbroad classes 
of metallic materials, and the principal 
corrosion control methods and corrosion 
monitoring techniques. In addition, at- 
tendees will have the opportunity to 
view actual corrosion testing and corro- 
sion control methods. 

The course fee is $600. For more in- 
formation, contact LaQue Corrosion Ser- 
vices, P.O. Box 656, Wrightsville Beach, 
NC 28480. 
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WHEN WAS THE LAST TIME 
YOU MET A DOCTOR WHO MAKES 

HOUSE CALLS? 

At Solutia, we're home to a rather It's the kind of in-the-trenches So when our technical experts 
amazing group of scientists and technical technical work that just can't happen come calling, expect the best. At Solutia, 
experts. Of course they're seldom in. over the phone. quality customer service is more than 

Because they're usually calling on With their special brand of expertise, just a promise. It's a practice. 
customers across the country and around they might help you replace dozens of For more information, call toll 
the world. And working hand-in-hand additives with just one, or even avoid free 800-964-5224 or visit our website 
with formulators. installing expensive equipment when all at www.coatings-solutia.com. 

you need is a better additive. 

RESIMENE". MODAFL0W"a  MODACURE" 
No matter what coatings problems you face, all you need is one good Solutia. 

Formerly the Chemical Businesses of Monsanto Company 

10300 Olive Boulevard, P.O. Box 66760. St. Louis, Missouri 63166-6760 
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Waterborne Symposium's 25th Anniversary Celebrated 
During a Ceremony on February 18 in New Orleans, LA 

May 19-San Francisco, CA 
May 21-Seattle, WA 
June l&Baltimore, MD 
June 18-Montreal, Quebec 
July 14--Dallas, TX 
July 16-Denver, CO 
September 9-Atlanta, GA 
September 11-Detroit, MI 
September 14--Chicago, IL 
Tuition for the seminar is $80.00 per 

person and includes lunch, refreshments, 
and course materials. 

For more information, contact Peggy 
Carpenter, Atlas Electric Devices Co., 
4114 North Ravenswood Ave., Chicago, 
IL 60613; (773) 327-4520. 

X-Rite, Inc. Offers Color Theory Classes 

40 Journal of Coatings Technology 

In addition, the presentation de- 
scribed the new waterborne epoxy resin 
and amine-functional curing agent sys- 

Increasinggovernmentalregulationsand 
changing raw materials supplies and 
sources are challenges to the coatings 

Color theory classes designed to help 
professionals develop the tools neces- 
sary to manage a color control program 
are available from X-Rite, Incorporated, 
Grandville, MI. 

Focused on improving participants' 
understanding of light and color, the 
classes will teach professionals how to 
communicate color and use instrumen- 
tation to better manage a color control. 
Topics to be discussed in the course in- 
clude the techniques and concepts that 
define color numerically, the various 
color space tolerances used to manage 
color differences, commonly accepted 

and discussed the future trends in the 
industry as seen through the eyes of the 
automotive engineers and scientists. 

color spaces, and color tolerancing meth- 
ods. 

These classes willbenefit anyone who 
wants to learn about using instrumenta- 
tion to measure color-from those who 
have dealt with color visually for years 
and are interested in implementing a 
more scientific process, to the ~rofes -  
sional who is simply curious about color 
measurement instrumentation. 

X-Rite's color theory seminars are of- 
fered to the public with an individual 
registration fee of $195. For more infor- 
mation, contact X-Rite, Incorporated, 
3100 44thSt., S.W., Grandville, MI49418. 

industry today. The technology pre- 
sented at the International Waterborne, 
High-Solids, and Powder Coatings Sym- 
posium on February 18-20, addressed 
these complexities with the latest re- 
search available. Sponsored by TheUni- 
versity of Southern Mississippi (USM), 
Hattiesburg, MS, and held annually at 
the Hyatt Regency, in New Orleans, LA, 
this year's symposium attracted 507 at- 
tendees from 34 different countries. 

The s ~ m ~ o s i u m  its 25th 
m v e r s a r ~  during a brief On 

February 18. The founders of the event 
Drs. Gary Wildman, George Bufkin, and 
Shelby Thames were recognized for cre- 
ating one of the industry's premier tech- 
nical conferences. In addition, Eve I ~ i n e ,  
President of the Southern Society for 
Coatings Technology, accepted an award 
recognizing the Society's support of the 
Symposium. Also honored during the 
program for their sponsorship of differ- 
ent events were Eastman Chemical CO., 
WitcO COrp.l Bayer Gorp., and 
Chemical Co. 

The symposium offered a technical 
program which featured 44 papers, di- 
vided into seven sessions. Three sessions 
were devoted to waterborne coatings 
and one each to high-solids and powder 
coatings. Dr. Rose Ryntz, of Visteon, set 
the tone for the symposium with a Ple- 
nary Lecture entitled "Coating Evolu- 
tion in the Automotive Industry." Her 
presentation was during the 
Wednesday morning session which was 
devoted largely 
technologies. 

Dr. Ryntz's presentation detailed the 
progression of coatings, from chemistry 
through mechanical testingrequirements 

me symposium concluded with the tem for use in ambient cure coatings on 
of the ~ l i ~ ~  singe 

Best Paper Award. This award is 
presented by T~~~ carp. The 
1998 recipient was E.C. ~ ~ l ~ ~ ~ i ,  
of shell chemical co,, for his 
paper r ~ ~ e w  waterborne E ~ -  
oxy Systems for Ambient Cure 
coatings,,~ 

w to the symposium this year 
Galgoci discussed a new was the Technology Showcase. Seven- 

epoxy 'ystem for am- 
bient cure coatings. These materials of- 
fer the potential to develop coating for- 
mulations with low volatile organic con- 
tent (VOC) and no*azardous air pol- 
lutant (HAP) solvents, D ~ ,  ~ ~ l ~ ~ ~ i  said 
that hs system is based on a novel solid 
epoxy resin dispersion cured with a new, 
a-e functional curing agent disper- 
sion, 

teen exhibitors participated in this fo- 
rum for manufacturers, suppliers, nd 
service-oriented providers, 

The 1999 Symposium and Technol- 
OgY 91owcase is ~ ~ h e d u l e d  for February 
9-12. For more information, contact 
Waterborne Coordinator, Dept. of Poly- 
mer Science, USM, P.0. Box 10063, 
Hattiesburg, MS 39406-0063. 

Atlas Electric Devices CO. Releases 1998 Schedule 
for "The Fundamentals of Weathering" Seminar 

"The Fundamentals of Weathering," a 
one-day seminar that emphasizes 
lightfastness and weathering durability 
testing techniques, is being conducted 
by Atlas Electric Devices Co., Chicago, 
IL. Some of the techniques discussed in- 
clude natural and accelerated outdoor 
exposure testing as well as laboratory 
accelerated methods and instruments. 

The seminar will introduce the basics 
of how various factors of weather and 
climate, such as solar radiation, heat, and 
moisture, may affect materials and how 
to test the resistance of a formulation or 
product to them. Testing techniques of 
paints and protective coatings, automo- 

tive materials, architectural building 
products, and molded plastics materials 
will also be highlighted. Textile and fi- 
ber lightfastness and weatherability will 
be discussed. 

~ h ,  seminar will introduce the fun- 
damentals of natural and accelerated 
weathering to those involved with de- 
signing, specifying, selling, 
or purchasing materials or products that 
could be affected by exposure to light or 
weather. Thk includes materials engi- 
neers, product managers, marketingand 
sales managers, R&Dpersonnel, and for- 
mulation chemists. 

me ,,,inar will be held in the fol- 
lowing cities: 
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Microstructure of Weathered Paint and its 
Relation to Gloss Loss: Computer Simulation 
and Modeling 

Fern Y. Hunt," Michael A. Galler,+ a n d  Jonathan W. Martint-~ational Institute of 
Standards and Technology 

INTRODUCTION 

T he task of defining gloss is a difficult one, involv- 
ing a consideration of issues from a number of 
scientific areas including physics, chemistry, the 

physiology of vision, and psychophysics. In a consumer 
product context, we obviously want to isolate the ob- 
servable and quantifiable characteristics of product ap- 
pearance associated with high customer appeal. In the 
coatings industry, particularly the part concerned with 
automobiles, gloss has traditionally been considered to 
be such a quantity. J. Braunl focused on two factors that 
define gloss: (1) the intensity of an image, controlled by 
the refractive index of the surface and angle of illumina- 
tion, and (2) the distinctness of image (DOI) which is 
assumed here to be controlled by surface roughness. 
Most glossmeters measure intensity, but from a human 
point of view, DO1 is the salient characteristic. Indeed, it 
is well known that human beings are capable of sensing 
DO1 with an accuracy that is several orders of magni- 
tude better than the best available measuring devices 
(see references [I] and [Z]). Despite this, as Braun notes, 
the two correlate well enough to identify them for the 
purposes of paint characterization. 

Our purpose here is to investigate the effects of initial 
coating characteristics on the subsequent gloss loss of a 
painted surface that erodes during weathering and ex- 
posure to ultraviolet light. The theory presented in refer- 
ences [I] and [3] assume gloss loss occurs while the paint 
film is drying and aging. However, Braun and Cobrachi" 
in concede that the end of the aging process is likely to 
coincide with the beginning of weathering. And it is 
quite reasonable to assume, we believe, that some sur- 
face gloss is still present and is lost as erosion proceeds. 
In all cases we suppose that the mechanism for gloss loss 
is surface roughening, so the coating characteristics that 
we will be most concerned with are those that affect the 
surface structure of the film and the layers of coating 
that are exposed in the weathering process. An experi- 
mental approach to this problem would involve deter- 
mining the surface structure of the paint film, measuring 
the degree of gloss, and then systematically varying the 

'Mothemotlcol and Computat~onol Science Div., Goithenburg. MD 20899 
'Building Moteriols Div . Goithenburg. MD 20899 

obtain, an approfich based on computer simula- 
tion and modeling is a promising supplementa y 
tool. W e  describe the simulation of a painted 
surface consisting of pigment particles of known 
size, pigment volume concentration and disper- 
sion, situated in a binder that erodes over time 
due to exposure to ultraviolet radiation. Pigment 
particle size, geometry, pigment volume concen- 
tration, and pigment particle dispersion are pa- 
rameters of the model. Our purpose is to illus- 
trate how simulation can be used to aid the devel- 
opment of formulation strategiesfor the design of 
coatings with desirable gloss characteristics. 

surface structure by varying the paint composition to 
identify the relationship between surface structure, paint 
composition, and gloss loss over time. Experiments of 
this type are expensive, time consuming, and involve a 
multiplicity of variables. Here simulation and modeling 
can play a role. By examining an albeit simplified carica- 
ture of the weathering process, we hope to identify rela- 
tionships between a limited number of coating charac- 
teristics and gloss (as measured by surface roughness). 
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By quantifying these relationships, we hope to organize 
some of the relevant coating variables that would need 
to be a part of any experimental effort. Generally, the 
conclusions of a simulation effort can serve as hypoth- 
eses to be tested and the formulation of mathematical 
models sharpen the experimental design process; help- 
ing to distinguish the important variables from the less 
important. 

This paper describes the results of a simulated ero- 
sion of a coating consisting of spherically shaped tita- 
nium dioxide pigment particles embedded in a poly- 
mer binder. For simplicity we follow the changes in a 
two-dimensional section of the coating calculating 
the roughness in terms of the standard deviation of 
the surface heights. The microstructure of the simu- 
lated coating is characterized by the pigment particle 
diameters, pigment volume concentration, and pig- 
ment dispersion. The latter is modeled by adjusting 
the minimum nearest neighbor distance or when 
studying flocculation, the mean number of pigment 
particles per cluster. Gloss (as expressed in terms of 
roughness) is studied over time as a function of the 
variables determining the microstructure of the un- 
weathered paint film. Our results support the conten- 
tion that paint films composed of large numbers of 
small, well dispersed pigment particles retain gloss 
best. This advantage holds (after an initial transient 
period) throughout the weathering process. 

DESCRIPTION OF SIMULATION 

The two-dimensional simulation begins with a 900 x 400 
array of pixels representing a two-dimensional cross- 
section of a paint film consisting of polymeric binder 
and pigment particles that are randomly placed in the 
binder subject to the constraints of a prespecified pig- 
ment volume concentration (PVC). At present the pig- 
ment particles are either spherically or disk shaped. The 
latter are used in metallic finishes and vary in size from a 
diameter of 0.1-0.3 pm for titanium dioxide particles, to 
100-300 pm for metallic particles. In the program the 
diameters of titanium dioxide range from 15 to 43 pixels. 
Particle dispersion is modeled by varying the minimum 
nearest neighbor distance between randomly placed pig- 
ment particles from the smallest to the largest value 
consistent with the PVC. Thus at high PVC, the range of 
possible nearest neighbor distances is limited. The sec- 
ond, and we believe more realistic approach appears to 
be new to modeling of organic coatings. Pigment par- 
ticles are distributed according to a Poisson point pro- 
cess (also known as the Neyman distribution) to simu- 
late the "clustering" or flocculation of pigments in poorly 
dispersed paints. This model is applicable in two-di- 
mensional or three-dimensional simulations. The two 
parameters of the distribution h, the mean number of 
clusters or floccules per unit volume (or area in two- 
dimensional simulations), and v, the mean number of 
pigment particles per cluster, can be adjusted to simu- 
late the range of particle dispersions. At the same time, 
the actual number of pigment particles in any cluster can 
be randomly assigned; therefore, we can simulate local 
fluctuations in PVC observed in real coatings. Recently 
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Figures 2 a-b--Simulations Illustrating increase 
in surface roughness with increasing floccula- 
tion. Pigments are positioned in approximate 
random close packing arrangement. Floccu- 
lation is measured by minimum nearest neigh- 
bor distance dF with maximum flocculation at 
dF = 0 and minimum at dF = 4; at 1200 cycles. 

Fishman et aL4 proposed the existence of local fluctua- 
tions in the PVC that modify the predicted behavior of 
coatings at CPVC (critical PVC). In realistic situations 
these should be expected if only because of variability in 
the application of the coating. A second advantage of the 
use of the Poisson process is the ability to obtain a theo- 
retical PVC from the distribution parameters h and v as 
will be seen in the Appendix. Thus, pigment dispersion 
and particle size effects can be examined analytically as 
well as numerically. 

To simulate photolytic degradation, a collimated and 
uniform "beam" of UV light is projected onto the surface 
of a paint film penetrating the binder matrix with a 
strength that decreases exponentially with depth. As the 
beam proceeds downward, it damages the binder ma- 
trix directly by adsorption by binder or indirectly as 
light radiation is reflected off pigment particles and then 
is absorbed. It is assumed that the damage from the 
reflected light is uniform over the entire surface and 
includes binder located in areas that are shielded from 
direct radiation. Initially pigment particles shield the 
binder below them. This eventually leads to the forma- 
tion of "pedestals" that support single pigment particles 
as seen in the SEM micrographs in Kampf et aL6 (see 
Figure 5a for comparison). Eventually, indirect and re- 
flected radiation erodes the pedestals and the now loos- 
ened pigment particles are removed from the simula- 
tion. In real coatings this process is called chalking. The 

PVC = 25%, dF = 0 

a 

PVC = 25%, dF = 4 

Figures 3 a-b-Simulations illustrating increase 
in surface roughness with increasing floccula- 
tion. Pigments ore positioned in approximate 
random close packing arrangement. Noccu- 
lation is measured by minimum nearest neigh- 
bor distance dF with maximum flocculation at 
dF = 0 and minimum at dF = 4: at 1200 cycles. 

damage around a pigment particle is calculated in the 
following way: 

(1) When a collimated UV beam hits a pigment par- 
ticle, a portion of the power of the beam is recorded. The 
portion, called the light strength, is determined by a pre- 
selected damage parameter. The sum of the light 
strengths is calculated for each sweep of the UV beam 
across the matrix. 

(2) At the end of each sweep, the number of binder 
pixels which have at least one edge exposed to the air is 
calculated. This is the area to which the reflected dam- 
age will be applied. 

(3) The amount of damage applied to each pixel in 
this area is calculated by taking the sum from step 1 and 
dividing it by the total number of pixels calculated in 
step 2. 

(4) The damage is applied by taking the damage per 
pixel sum calculated in step 3 and subtracting it from the 
strength value of each pixel counted in step 2. 

Binder pixels whose pixel strength fall below a thresh- 
old are then removed by being converted to air pixels. 

Chalking can also be caused by anatase or unstabilized 
rutile titanium dioxide pigments. These pigments dam- 
age portions of the binder at the pigment-matrix inter- 
face by creating hydroxyl and peroxyl radicals when the 
pigments are hit by UV photons. Figure 15 shows a 
closeup of the pigment particles and binder in such a 
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P V C  = 35%, dF = 0 l 

P V C  = 35%, dF = 4 

b 

Figures 4 a-b--Simulations illustrating increase 
in surface roughness with increasing fioccula- 
tlon. Pigments are positioned in approximate 
random close packing arrangement. floccu- 
lation is measured by minimum nearest neigh- 
bor distance dF with maximum flocculatlon at 
dF = 0 and minimum at dF = 4: at 1200 cycles. 

ROUGHNESS vS PVC and Flocculatian 

function of PVC and degree of flocculation 
(dF). Higher dF value means less floccuiation. 
Simulation after 1200 cycles. 

P V C  = 25%, dF = 0 250 C y c l e s  

a 

P V C  = 25%, dF = 4 2 5 0  C y c l e s  

b 

Figures 5 a-b-Simulations illustrating increase 
in surface roughness with increasing floccula- 
tion, Pigments are positioned In approximate 
random close packing arrangement. Floccu- 
lation is measured by minimum nearest neigh- 
bor distance dF with maximum floccuiation at 
dF = 0 and minimum at dF = 4: at 250 cycles. 

SIGMA v$. dF at 250 Cycles 
1251 I 

I 
1 dF 2 (--4ecreasmg 3 flocculation) 4 5 6 

as a function of flocculation. Higher dF values 
indicate less flocculation. Simulation after 250 
cycles. 
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ROUGHNESS VS TlME FOR OF 0, PVC 1 5 ,  2 5 ,  3 5  

0 5 0 0  1 0 0 0  1 5 0 0  2 0 0 0  

CYCLE NUMBER 

ROUGHNESS VS TlME FOR OF 4 ,  PVC 1 5 .  25. 3 5  

5 0 0  1 0 0 0  1 5 0 0  2 0 0 0  

CYCLE NUMBER 

b 

simulation. Such photolytically active pigments can be 
modeled and the resulting weathered surface and its 
gloss properties characterized. In this way the strategy 
of inserting a certain fraction of photolytically active 
pigment particles to enhance gloss can be explored. 

MODELING AND ANALYSIS OF GLOSS 
IN PHOTODEGRADED SURFACES 

Distinctness of image is largely affected by surface 
roughness so that a reasonable study of gloss can be 
undertaken by studying the texture of a randomly 
generated irregular surface. We begin with the physi- 
cal optics theory as summarized by Beckmann and 
Spizzichino7 that, at least in principle, predicts the 
angular distribution of light flux reflected off a rough 
surface as a function of the angle and wavelength of 
the incident light. This theory has limitations how- 
ever. For example, it cannot account for masking and 
shadowing effects, and it assumes the surface is a 
perfect conductor. Nevertheless, it is the foundation 
for more sophisticated scattering theories and is ad- 

ROUGHNESS VS TlME FOR OF 4, PVC 1 5 ,  25 ,  3 5  I 

Figure Ba-Surface roughness plotted as a 
function of cycle time for coatings with 3 PVC 
values PVC = 1 5,25,35. Plots show roughness 
decreases with increasing PVC. Degree of floc- 
culation is fixed at dF = 0. 

1 3  

Figure Bb-Same explanation as caption in 
Figure Ba. Here dF = 4. 

1 2  
. 

1 1  - 

Figure Bc-Surface roughness plotted as a 
function of time during early part of the cycle. 
Plots show time course for three PVC values. 

PVC35OF4 3 
PVC25OF4 2 
PVClSDF4 1 

equate as a first approximation. Specular intensity 
and mean reflectance (or mean scattered field) will be 
used as quantitative measures of distinctness of im- 
age gloss even though the correlation between the 
two is not perfect. Better characterization of distinct- 
ness of image is a complex problem that involves 
human psychophysics and for this reason is beyond 
the scope of the model discussed here. However, we 
are working on the use of computer graphic render- 
ings of surfaces based on good physical models of 
reflectance and this approach should be useful in 
dealing with some of these difficulties. A recent dis- 
cussion of these and other issues surrounding the 
measurement and modelling of coating appearance 
can be found in reference [8]. 

Weathering is a random process so the resultingrough- 
ened surface may be considered to be random. Follow- 
ing Beckmann, we will assume the surface profile can be 
described by z = ( (x) where x is the horizontal coordi- 
nate, - L < x < L, and z is the vertical height coordinate. ( 
is assumed to be a random normally distributed variable 
that is independent of the second horizontal coordinate 
y; however, this assumption can be dropped with suit- 
able modifications to the formulas. If the mean or ex- 
pected value of ( is p and the standard deviation is o, 
then these quantities can be estimated from the surface 
heights of the simulation as follows: letting N be the 
number of surface heights used in the calculation, the 
mean profile height is given by 

- .  - 
5 9 -  
2 
@ 8 -  
w 
d '- 
2 6 -  

5 - 

4 - 
3 
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- .. 
k=l 

where [z,] are the surface heights and the standard de- 
viation is given by 

1 
a = SQRT(- C (zk - p)') (2) 

N k=, 

Aside from o another crucial quantity in determining 
PVC = 35%, s = 80% gloss is the correlation length T. This quantity is deter- 

mined by the Gaussian random process (x, y, () and can 
Figure 9-Simulation at 1200 cycles illustrating be estimated from the profile heights as follows: first, 
the effect of small ~iament  articles on sur- 
face roughness, s is' t6e percentage of small 
pigment particles in the coating. PVC = 35% 
and s = 80%. 

I I 
where j = 1,. . . N - 1 is a variable representing the spatial 
delay. Equation (3), is used to estimate the correlation 
function C (t) for t > 0. T, the value for which C(t) = e-', is 
found by interpolation. 

PVC = 35%, s = 20% 

Figure 10-Simulation at 1200 cycles illustrat- 
ing the effect of small pigment particles on 
surface roughness, s is the percentage of small 
pigment particles in the coating. PVC = 35% 
and s = 20%. 

Figure 1 I-Surface roughness plotted as a 
function of PVC and s at 1200 cycles. 

The human eye cannot detect polarization, so in our 
application we may, with Beckmann, neglect it and con- 
centrate on the scalar component of the scattered light. 
Define p(0) to be the ratio of the field scattered in the 
direction 0 to the field scattered in the direction Oinc 
Angles are measured with respect to the direction nor- 
mal to the x-y plane. p is a random number since the 
reflecting surface is random; hence the mean scattered 
field E(p(0)) and I(0) the mean power of light scattered in 
the direction 0 are used to quantify reflectance. I, also 
called the intensity is, 

Gloss or specular reflection is measured by I(0) and 
E(p(O),,) when 0 = 8,. The latter expression is, 

where Y is the wavelength of the incident light. I@), can 
be expressed in terms of o and T. Using the assumption 
T >> Y, Beckmann's analysis shows that 

andif g =  1, 

where F = S ~ C ( O ~ , , ~ ) ~  and g = g(0, O,,,) = [2n(cos(Oinc) + 
C O S ( ~ ) ) ] ~ ( ~ I Y ) ~ .  

Experimental evidence for the relationship between 
roughness and gloss as we have defined it here can be 
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found in the work of Lettieri et al? in their study of light 
scattering from glossy coatings on paper. Using an array 
of laser light detectors, they measured the spectral re- 
flectance (light scattering patterns) for a full range of 
incident angles and a sample of glossy papers with dif- 
ferent degrees of roughness. The data clearly showed 
that the intensity of gloss increased as the roughness as 
measured by the standard deviation decreased (see Fig- 
ure 9 in reference (9)). Surface heights of the paper samples 
were measured using mechanical stylus profilometry 
and values of the standard deviation and correlation 
length were calculated. Using a power law model for the 
correlation the authors were able to predict the light 
scattering pattern by using Beckmann's formula. The 
results compared favorably with light scattering mea- 
surements. 

RESULTS OF SIMULATION 

The heights of the peaks in the weathered profile after 
any cycle time are assumed to be normally distributed. 
Evidence supporting this is depicted in Figures la-c which 
show the normal probability plots at fixed values of x. 
Each graph was computed from 100 heights correspond- 
ing to 100 different runs of the weathering process after 
1200 time cycles or midway through the weathering 
cycle. The heights were ordered from small to large. 

If the simulation heights are normally distributed, a 
plot should lie scattered along a straight line. Normal 
probability plots of x located at various horizontal posi- 
tions in the profile show that agreement is reasonable. 
That is, the assumption that the heights are normally 
distributed appears to be justified. 

Using formulas 1 and 2 from the previous section, the 
mean p, the standard deviation or roughness o, and the 
correlation length T, were computed from a simulated 
weathered surface after 250 and 1200 cycle time steps, 
for several pigment sizes s and dispersion values dF. 
The flocculation parameter dF is the minimum distance 
of two pigment particles, hence it controls the degree of 
dispersion. The parameter dF was obtained by placing 
pigments in the initial coating randomly in close ap- 
proximation to random close packing. Pigment particles 
were placed at a distance greater than or equal to a 
minimum set by the parameter dF. If dF=O, the pigment 
particles can be at arbitrarily small distances from each 
other (actually they are allowed to touch) producing a 
pigment distribution with the maximum degree of floc- 
culation. The larger the value of dF, the greater the 
minimum and the larger the amount of pigment disper- 
sion. This is consistent with the observations of paint 
technologists.' 

Our results qualitatively support Steig'slo observa- 
tions that the rate of gloss loss of coatings depends on 
the particle size distribution and dispersion of the pig- 
ment particles. In particular, as the surface erodes re- 
vealing the underlying structure, flocculation or the pres- 
ence of large pigment particle clusters can lead to rapid 
gloss loss while coatings with many small uniformly 
distributed particles retain their gloss, even in the pres- 
ence of many dry particles. Our simulation provided a 

ROUGHNESS VS TlME FOR PVC 30.  SO, 8 2 .  8 4 .  S6 ,  SB. 5 1 0  

5 0  I 

0 5 0 0  10'00 1 i o o  2 0 0 0  

CYCLE NUMBER 

ROUGHNESS VS T l M E  FOR PVC 3 0 ,  SO. 5 2 ,  5 4 .  5 6 .  SB. S 1 0  

CYCLE NUMBER 

b 

Figure 12a-Surface roughness (standard de- 
viation) is plotted as a function of cycle time 
for a range of s values. PVC = 30% in all cases. 

Figure 12b-Surface roughness early in the 
weathering cycle. 

qualitative demonstration of these observations and il- 
lustrated the effects of pigment size and flocculation 
separately. As formulas 5 and 6 show, gloss is essentially 
controlled by surface roughness o, so we focus on the 
dependence of this variable on pigment particle size and 
degree of flocculation. 

Figures 2 a-b to 5 a-b illustrate the relationship be- 
tween surface roughness, pigment volume concentra- 
tion, and flocculation. For each pair of figures, the origi- 
nal microstructure consisted of a coating having the 
same PVC (pigment volume concentration) but different 
degrees of flocculation. As can be seen in each case, the 
rougher weathered surface came from the surface with 
the higher degree of flocculation (or equivalently lower 
dF values). The comparisons were made at 1200 cycles 
for PVC = 15,25, and 35% with dF = 0 and 4, and at 250 
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Figures 13 a-b--Surface roughness (standard 
deviation) is pioffed as a function of  cycle 

cycles for PVC = 25%, dF = 0 and 4. After an initial 
period of about 250 cycle times, we see that roughness of 
the weathered surface decreases as the PVC of the un- 
weathered surface increases. Figures 6 to 8c confirm this 
observation for a range of PVC and dF values. Braun' 
confirms the experimental validity of these conclusions. 
He found that an increase in PVC leads to a decrease in 
gloss until the CPVC is reached. 

To investigate the effect of pigment particle size, we 
simulated the photodegradation of coatings with a dis- 
tribution of large and small pigments where the pig- 
ment size ratio of the two types in diameters was 3 to 1. 
The percentage of small pigment particles in the initial 
coating was s. After weathering, surfaces with different 
values of s were compared and as depicted in Figures 9 
and 10, the simulation results imply that coatings con- 
taining larger fractions of small particles are smoother. 
Calculations for these figures were carried out at 1200 

cycles. Figure 11 shows roughness plotted as a function 
of PVC and s, at 1200 cycles. This phenomenon was 
investigated in somewhat more detail in Figures 12 a-b 
and 13 a-b. After an initial transition period, they show 
that through most of the weathering cycle, roughness 
decreases as the percentage of small pigment particles 
increases. Figures 12 a-b are at PVC = 30% while Figures 
13 a-b are at PVC = 15%. Figure 11 illustrates this point 
for a range of values of PVC and s. It is interesting to 
note that these simulation results are also consistent 
with a recent study by Braun and Fields5 on the gloss 
performance of unweathered water-based and solvent- 
based titanium dioxide paints. Comparing coatings with 
different size distributions of pigment particles they 
found a direct correlation between the percentage of 
large pigment particles (coarse tail of particle size distri- 
bution) and 60" gloss. Thus, despite the obvious com- 
plexity of the UV degradation process, the simulation 
suggests that this relationship will continue throughout 
the weathering process. 

CONCLUSION 

To better understand the link between formulation and 
gloss retention of painted surfaces subject to UV degra- 
dation, we developed a computer simulation that cap- 
tures some of the physical aspects of film and surface 
appearance changes during the weathering process. Pig- 
ment particle size and particle dispersion are param- 
eters that can be controlled in the simulation. Pigments 
were randomly placed in an approximation of random 
close packing. To model flocculated and poorly dispersed 
paints, we used a Poisson point process (see Appendix). 
Our results showed that after an initial transient period, 
surfaces with a high PVC had a higher degree of gloss 
(as measured by roughness) than those with low PVC. 
Similarly, after some initial transient, we observed the 
highest gloss of surfaces with the largest numbers of 
small pigment particles. These results were valid through 
a range of PVC values and are consistent with earlier 
experimental and theoretical work by Steig and later by 
Braun and others. 
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Appendix 

I n this section we discuss the results of using a so- 
called Neyman-Scott point process to determine the 
placement of pigment particles. We propose this dis- 

tribution as a model of clustering of flocculation. N ran- 
dom uniformly distributed points (x,, y,, i = 1, . . . N are 
selected to be the centers of N flocculates of pigment 
particles. Within the ith cluster, we next select M points 
uniformly distributed in a circle with center (xi, y,) and 
radius R. The numbers N and M are discrete Poisson 
random variables with mean values y and v respec- 
tively. Thus the parameters controlling pigment place- 
ment in this scheme are y, v, and R. Note that for a fixed 
volume V, the number y may be expressed in terms of an 
intensity parameter has = hV. Figures 14 a-c shows the 
results of calculating o for a weathered surface with an 
initial pigment distribution with parameters h = 3 x 
and v = 1,4,10 at cycle time 250. In each run all pigments 
had the same diameter. 

Simplified estimates of the pigment volume concen- 
tration and degree of flocculation can be obtained in 
terms of the parameters of the process, thus allowing the 
introduction of some precision in the discussion of these 
variables. The following expression, called the theoreti- 
cal PVC or TPVC, makes use of the fact that yvS, where S 
is the volume of a single pigment particle, is an estimate 
of the total volume of pigment in the coating. If V is the 
total volume of the coating, 

TPVC = (pvS)N (8) 

For convenience, we will confine our subsequent discus- 
sion to two dimensions, that is, to area measurements. 
Let R be a planar region with area A(R). The expected 
number of pigment particles in R, that is the mean value 
of the random number n(R), can be written as E(n(R)) = 
vhA(R) = vp (reference [Ill). The degree of flocculation 
can be expressed in terms of the fluctuation in the num- 
ber of pigment particles as one samples different regions 
R. Using the fact that the Neyman-Scott distribution is a 
homogeneous Poisson point process, we can express 
this fluctuation in terms of the variance of n(Q)" 

C 

coatings using a Poisson point process, h is the 
mean number of clusters per unit volume and 
u is the mean number of pigment particles per 
cluster. 
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1 Figure 16 a-b-Simulation of Poisson process 
showing two coatings with the same theoreti- 
cal PVC (TPVC) but different cluster param- 
eters. Figures 16 a-b are two realizations of the 
weathering process with p = 10 and v = 30. 

where p = hv, GI is a geometric constant depending on 
the area and shape of R, and G, is another geometric 
constant that depends only on R which we assume is 
fixed. These constants are known for simple geometric 
shapes R. Let us suppose that hand v can vary in such a 
way that their product p is fixed. If p is fixed, it follows 
from equation (8) that the TPVC is fixed since p = M(R), 
and 

TPVC = hvS = pS 

Here S is the area of a single pigment particle. Equation 
(9) shows that the variability of n(R) can be increased by 
increasing the average cluster size v and keeping p fixed. 
Thus we have a theoretical description of how control of 
flocculation can be achieved by controlling the cluster 
size and number of clusters without changing the PVC- 
precisely the effect of adding surfactants to a coating 
formulation. Indeed Figures 16 and 17 show two realiza- 
tions of a Poisson process with p = 10, v = 30 and p = 30, 
v = 10, respectively. Although realizations were selected 
so that the TPVC is the same and the PVC differs by no 
more than 0.1%, the pigments in Figure 17 appear to be 
better dispersed than those in Figure 16. 

Figure 17 a-Simulation of Poisson process 
showing two coatings with the same theoreti- 
cal PVC WVC) but different cluster param- 
eters. p = 30 and v = 10. Figure 17b is another 
realization of the weathering process with the 
same parameter values. 
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A New Approach in the Development 
and Testing of Antifouling Paints Without 
Organotin Derivatives 
K. Vallee-Rehel*, B. Mariette, P.A. Hoarau-DCN lndret 
P. Guerin a n d  V. Lunglois-Laboratorie de Physico-Chimie des Biopolymeres 
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INTRODUCTION 

F ouling and corrosion are both major issues in the 
protection of ship hulls. The growth of plants and 
mollusks, which settle on immersed surfaces, re- 

sults in a considerable increase of friction resistance af- 
fecting speed and fuel bills.'-6 Generally, fouling devel- 
opment is prevented by means of antifouling paints 
containing one or more toxic compounds like organotin 
derivatives. However, in the early 1990s, environmental 
concerns resulted in a progressive withdrawal of 
organotin biocides. The established and projected re- 
strictions have created a major problem for the shipping 
ind~stry.~-~O Many research programs are trying to find 
an alternative to organotinbi~cides.~~"~ Resanbioo, a co- 
operative research program, plans to develop biode- 
gradable antifouling paints. 

To develop new antifouling paints, it is very impor- 
tant to test and to quantify the efficiency of the new 
materials. However, all the methods used are character- 
ized by a lack of precision in the study of the binder 
evolution and in the assessment of paint perfor- 
m a n c e ~ . ~ ~ . ~ ~  A better understanding of phenomena 
involved in antifouling activity needs an analytical pro- 
tocol. Available literature about assessment and control 
of antifouling coatings efficiency is poor. Different and 
complementary analytical methods in the goal to reveal 
chemical reactions that occur during erosion and anti- 
fouling action are presented. The processes used are 
explained and illustrated by an example of an efficient, 
erodable, antifouling paint. 

CHOICE AND CHARACTERIZATION 
OF THE CHEMICAL STRUCTURES 

The binders studied were acrylic copolymers with pen- 
dant hydrolyzable functions and a variable hydropho- 
bic/hydrophilic balance.45 

Hydrophilic repeating units were introduced in order 
to make water penetration in the film easier. Indeed, 

Environmental concerns have led to a progres- 
sive withdrawal of antifouling paints containing 
organotin derivatives. Resanbioa, a cooperati 
research program, plans to develop new antifoul 
ing paints that are more compatible with living 
species. In the first stage, we studied specific 
acrylic polymers with a variable hydrophilic/hy- 
drophobic balance and, in some cases, pendant 
hydrolyzablefinctions. To evaluate the ability of 
these materials for hydrolysis, biocides release, 
and erosion, test panels with formulated films 
were prepared and immersed in sea water. An 
analytical protocol was established to character- 
ize the polymeric material, to reveal chemical 
reactions that occur during erosion and antifoul- 

action, and to understand the influence of the 
n chemical structure on the paint's antifoul- 

ing eficiency. The degradation of these binde 
was revealed by the appearance of a product 
sulting from the hydrolysis. This product was 
identified and quantified by GC-MS. The release 
of cuprous oxide as model molecule, due to its 
water solubility and biocide activity, was quanti- 
fied by inductively coupled plasma. The diferent 
processes used are explained and illustrated by 
an example of an efficient, erodable, antifouling 
paint following 22 months of immersion. 

'To whom all correspondence should be addressed. Univenite de Bretogne-Sud, 
4 rue Jeon ZAY. F-55.325 Lorlent. 
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RI= tertiary amines or H 

Figure I-Hydrophilic repeating unit. 

Figure 2-Hydrophobic repeating unit. 

Figure 3-Hydrolyzable pendant ester group. 

water penetration is essential to biocides release and 
erosion phenomenon. A hydrophilic repeating unit was 
used (e.g., methacrylic acid). 

Hydrophobic units were introduced in order to ob- 
tain the solubility as xylene or naphtha and to control 
water penetration in the film. Hydrophobic units, such 
as butyl acrylate, was used to enhance the mechanical 
properties of the paint film. 

Hydrolyzable functions lead to a progressive degra- 
dation of the immersed binder and to the initiation and 
the control of erosion. The product R,-OH results from 
the hydrolysis of the pendant ester group. Benzoxyethyl 
methacrylate was used as hydrolyzable functions. In 
this case, the product resulting from hydrolysis was 
benzoic acid. 

The binder A was a terpolymer containing three kinds 
of units: 50% (molar) of hydrolyzable monomer, 10% 
(molar) of hydrophobic units, and 40% (molar) of hydro- 
philic units. The binder B was a copolymer containing 

hydrophilic (30% molar) and hydrophobic (70% molar) 
units. These polymers have been obtained by radical 
polymerization carried out in solution and/or in bulk at 
70°C. Their compositions were determined by FTIR and 
'H NMR spectroscopies. Thermal properties (glass tran- 
sition temperature and starting degradation tempera- 
ture) were estimated by differential scanning calorim- 
etry (DSC) and thermogravimetric analysis (TGA). In 
order to better characterize the copolymers, molar 
weights (size exclusion chromatography (SEC), osmom- 
etry, viscosimetry and scattering light) and the reactivity 
ratios of co-monomers (Kelen-Tiidos method) were also 
determined. 

PERFECTING THE ANALYTICAL PROTOCOL 

Figure 4 explains the organization of the evaluation pro- 
tocol of paints. Three main parts can be distinguished: 
choice of the coatings, choice of the substrates, and choice 
of the analytical methods used to study the binders and 
the corresponding paints during immersion. 

Choice of the Coatings 

The study of marine paints is very difficult because 
their formulations contain a large number of compo- 
nents. Each one is important in regard to the final perfor- 
mance of paints. Three kinds of coatings were prepared 
and studied. 

The first coating consisted of a varnish containing the 
polymeric binder in solution in xylene or naphtha (50% 
weight). 

In the second coating, the polymer in solution was 
mixed with one component of the formulation: copper 
oxide, titanium dioxide, other pigments or biocides. 

- - 

The third coating is the formulated paint with all 
fillers and additives. Particular care was taken during 
blend homogenization and pigment dispersion. The cho- 
sen formulation, Resanbio, contains the different bio- 
cides and additives which are commonly used in the 
antifouling paint industry. 

Fineness of grind, hiding power, and filmogen prop- 
erties of the different paints were controlled. 

Choice of the Substrates 

The selection of vinyl ester composite panels was 
justified by a double need. We wanted to obtain accu- 
rate information about phenomena involved in the 
erosion; it is necessary to quantify the different prod- 
ucts resulting from the binder degradation without 
corrosion or erosion of the substrate. Vinyl ester res- 
ins are known to have an excellent hydrolysis and 
solvent resistance. The second requirement was that 
the testing conditions must be as close as possible to 
the actual conditions of use. For these reasons some 
test panels were covered by polyester gel-coat before 
application of the paints. 

Painted panels were immersed in synthetic sea water 
and in natural sea water in order to compare the results 
obtained in each case. Tests realized in synthetic sea 
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water make a precise and reproducible study of the 
binder and the corresponding paints during immersion 
possible. The composition of the synthetic sea water is 
presented in Table 1. 

Tests realized in natural sea water make a compari- 
son between natural and synthetic waters possible: they 
provide a validation of the laboratory tests. 

Analytical Protocol 

During immersion, the film degradation leads to the 
evolution of many characteristics that have been studied 
simultaneously: 

FILM ASPECTS: Simple visual observation can give in- 
formation about the varnishes and paints evolution. We 
noticed the loss of gloss and the development of faults, 
such as blistering or loss of adhesion. 

Figure 4-Analytical proto- 
col used. 

WATER PENETRATION: Water 
penetration is essential to ob- 
tain erosion and antifouling ac- 
tion. The study of water up- 
take of varnish or paint films is 
difficult. Two complementary 
techniques have been used. 
Coulometry measures the 
whole water amount present in 
the film. Electrochemical im- 
pedance measurements give in- 
formation about water amount 
absorbed and the ease and 
depth of the penetration. 

BINDER HYDROLYSIS: All of 
the studied polymeric binders 
possess one or more hydrolyz- 
able functions. The hydrolysis 
was controlled by the analysis 
of water: products resulting 
from hydrolysis were identified 
and quantified by gas chroma- 
tography (GC)-mass spectrom- 
etry (MS) or high performance 
liquid chromatography 
(HPLC)-UV following product 
polarity. The chemical charac- 
teristics of the aged polymers 
were estimated by FTIR, 'H 
NMR, DSC, and SEC. 

COPPER AND ZINC RELEASES: 
The titrations of copper and 
zinc were made simultaneously 
by inductively coupled plasma 
(ICP). The cuprous oxide was 
chosen as the model molecule 

1 due to its water solubility and 
biocide activity. 

MECHANICAL PROPERTIES OF PAINTS: The films were stud- 
ied by the pull-off test (standard NFT 30-062: Paints - 
Determination of the tear-off strength, AFNOR 1981). 

EROSION: Erosion was estimated by two techniques. 
The "touching method is widespread. An organostan- 
nous paint is used as reference. This evaluation of ero- 
sion greatly depends on the examiner's experience. The 
second method to evaluate erosion consists in measur- 
ing the paint thickness decrease by magnetic standard 
procedure (standard NFT 30-124: Paints-Determination 
of dry film thickness. Nondestructive instrumental meth- 
ods, AFNOR 1979). In order to use this standard, specific 
substrates with a metallic core were made. 

ANTIFOULING ACTION: Antifouling action has been 
evaluated by a simple visual check of test panels and by 
microscopic and biological study of the bacteria present 
on the paint surface after five days of immersion. The 
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Table I-Composition of the Synthetic Sea Water 

Water ..................................................................................... 20 kg 
NaCi ....................................................................................... 600 g 
H,B03 ...................................................................................... 25 g 
Na2HP0 , ................................................................................. 3.8 g 
Na2C03 satured .................................................................... 20 9 

Table 2-Study of the Hydrolysis of the Resin A by 'H NMR 

Time (days) Ratio I/i 

Table 4-Characteristics of the New Paint Without Organotin 
Derivatives 

Formuldion Reranbid Blue White 

Erosion ............................ Good Good Toomuch 
........ Antifouling activity Good Good -0 

Shelf life .......................... Limited Good Good 

to) Not realized 

Table 5--Mechanical Properties Before Immersion 

Strength of Adhesion 
Binder (Newtons)" Type of Fracture 

.............................. BiorneP 258 (18) 70% cohesive 
................... Tin-free binder 88 (1 0) 100% adhesive 

Table 3-Characteristics of Fillers (a) 1 Newton = 1 m.kg s - ~  

Filler ............................................................... Characteristic 
Cuprous oxide .......................................... Hydrophobic 
Modified cuprous oxide ............................. Hydrophobic 
Titanium oxide .............................................. Hydrophiiic 
Zinc oxide ............................................... Hydrophobic 
Biocide 1 ....................................................... Hydrophilic 
Biocide 2 ....................................................... Hydrophiiic 
TBT ................................................................. Hydrophilic 

reference paint used was Biomet: an organostannous 
paint which assembles all the desired properties (ero- 
sion and antifouling activity). The Lorient harbor (in 
France), which is a favorite place for the growth of foul- 
ing, was the test site. The antifouling action of the paints 
was evaluated during spring and summer. 

This protocol was justified by the corroboration of the 
results obtained in vitro and in natural site. It is illus- 
trated bv an examole of the studv of new binders for 
erodable antifouling paint without organotin derivatives. 
These binders, noted A and B, were presented previously. 

EVALUATION OF TWO NEW BINDERS 
WITHOUT ORGANOTIN DERIVATIVES 

Water Absorption 

Panels with varnish of the two polymers (noted A and B) 
have been immersed in synthetic sea water. Pieces of 
films have been cut off in order to quantify water amount 

.............. Resin ......................... 16g Copper oxide 
Solvent ...................... 409 Iron oxide .................... 39 
Phongall cupper ........ 6g Red pigment ............... 29 
Preventol A6* ............ 49 Titanium oxide ............ 29 
Preventol A5** .......... 39 Zinc oxide ................... 59 

....... Thixotropy agent l g  

': Preventol A6 - Diuron: 3-(3,4-dichloropheny1)-1.1-dimethylurea 
*": Preventol A5-Dichiofiuanide: N'-dichlorofluoromethylthio-N,N- 
dimethyl-N'-phenyl sulfamide 
"*: Thixotropy agent: castor oil 

-I Figure 5: Resanbio formulation. 1 

Table &Mechanical Properties After One Month of Immersion 

Strength of Adhesion 
Binder (Newtons)O Type of Fracture 

................................ Biomet 326 (26) 75% cohesive 
Tin-free binder ................... 114 (12) 100% adhesive 

(0) 1 Newton = 1 m.ka.ss2 

present in the film by coulometry (see Figure 6). 
In the case of the resin A: a regular increase of water 

absorption was observed during the first seven days of 
immersion. The film already contained 45% (weight) of 
water after this time. Then, the water amount reached a 
stabilized level until the 10th day. Afterwards, water 
rapidly gets in the film. After 17 days, the percentage of 
water present in the vamish film is high: 82%. This 
important uptake of water leads to a loss of mechanical 
properties of the film. This binder is hydrophilic. 

In the case of the resin B: a regular increase of water was 
observed. However, the water quantity present in the 
varnish film stayed very low: 1.7% after 20 days of im- 
mersion. This binder has an hydrophobic character. 

In the caseof the Biomet resin: the water quantity present 
in the varnish film is lower than in the case of the resin B: 
1.1% after 20 days of immersion. This binder has a pro- 
found hydrophobic character. 

This study has demonstrated that the polymeric binder 
A absorbs a large amount of water during its immersion 
contrary to the organotin vamish that only contains about 
one percent of water after one month of immersion. 
Although their evolutions during immersion are very 
different, these two binders (A and Biomet) present the 
same erosion characteristics: they lead to erodable paints. 
The resin B, which absorbs about the same amount of 
water as Biomet, leads to a nonerodable paint. 

Hydrolysis and Biocides Release 

The ability of the two acrylic polymers for hydrolysis 
and biocides release was evaluated in vitro. 
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Figure &Water absorption of the new acrylic polymers: resin A (a), resin B (b), and of Biomet (c) during immersion. 

In the case of resin A which contains hydrolyzable units: 
the product resulting from the hydrolysis of these units 
has been identified and quantified by GC-MS. Only one 
product of degradation has been found, R 3 4 H  (benzoic 
acid) (see Figure 7). 

A burst effect was observed during the first period 
(between the 10th and 40th days). After three months, 
55% of the functions have already been hydrolyzed. 
Then, the hydrolysis was linear. The hydrolytic degra- 
dation of this polymer has been confirmed by 'H NMR 
study of the film. A decrease of the signal due to charac- 

teristic protons of the product R3-OH (ester group in the 
macromolecular chain of the binder) is observed. This 
decrease, a sign of hydrolysis, is illustrated by calculat- 
ing the signal ratios of R, protons (I) and the other 
protons of the polymer (i). The results are described in 
Table 2. 

In the case of the resin B without hydrolyzable units: no 
product resulting from the hydrolysis of the polymer 
was identified. This resin had ester function in lateral 
groups, but hydrolysis was not observed. All character- 
istics of the polymer are constant: Tg, composition (de- 

0 50 1m 150 

time (days) 

Figure 7-Study of the hydrolysis of the resin A 
by GC-MS. 

0 50 la, 

time (days) I 
4 Figure 8-Release of copper during immersion 

in synthetic sea water for the resin A. 

Vol. 70, No. 880, May 1998 59 



K. Vallee-Rehel et 01. 

Biocide 1 : Phongall zinc 
Biocide 2 : Preventol A6 

I 

Figure 9-Biocides studied. 

The water absorbed by the filled varnishe swas stud- 

termined by FTIR and 'H NMR) and distribution of the 
molecular weight. No degradation was noticed. This 
resin does not answer to the prerequisites to realize 
erodable antifouling paints. Data shows that the chemi- 
cal structure of the lateral ester group is very important 
in regard to the hydrolysis. Preliminary hydrolysis sktd- 
ies are necessary. The ability of the ester group in poly- 
mer to be degraded is very complex. Hydrolysis in the 
polymer is not as simple as hydrolysis in small mol- 
ecules. 

Simultaneously, the release of a biocide (cuprous ox- 
ide) from the matrix A was studied (Figure 8). The re- 
lease profile displays a large quantity of biocide released 
during the first 100 days. These observations demon- 
strate that the binder degradation is gradual and enables 
a slow release of biocides such as cuprous oxide. 

Study of the Effects of Fillers 

It is well known that a paint's formulation determines 
the performance of the coating. In order to integrate this 
variable, to understand and to control the action of fill- 
ers and additives, we studied their effects on water pen- 
etration and binder hydrolysis. Various vamishes of res- 
ins A and Biomet were prepared by adding only one 
component of the formulation: cuprous oxide ( C U ? ~ ) ,  
surface treated cuprous oxide (modified Cu,O), titanium 
dioxide, zinc oxide, biocides 1 and 2, and the reference 
biocide (tributyltin TBT). 

ied by coulometry. 

In the case of the resin A: fillers have a major influence 
on the behavior of this polymer in presence of water 
(Figure 5). Cuprous oxide minimizes the migration of 
water and has a regulation effect; this filled varnish 
keeps a hydrophobic character during the immersion. 
After seven days the water amount is low, 12%. This 
hydrophobic effect occurs when a surface treatment is 
applied to cuprous oxide. The varnish containing modi- 
fied cuprous oxide absorbed more water after seven 
days of immersion, 22%. The paint that contains all the 
components of the formulation was the most marked 
hydrophobic character. 

Biocides 1 and 2 and TBT enhance water penetration 
(see Figure 11). They influence the permeability of the 
binder. An explanation of this hydrophilic characteristic 
may be found in the chemical structure of these biocides, 
all of them possess polar functions. 

Chemical analysis of the films has shown that all of 
the blended biocide was not dissolved. 

Zinc oxide seems to have a slightly hydrophobic ef- 
fect but it does not affect the binder properties signifi- 
cantly. Titanium dioxide enhances the film permeabil- 
ity; after seven days of immersion, the filled varnish 
absorbed 70% (weight) of water. These different results 
are summarized in Table 3. 

These fillers and additives also affect the hydrolysis 
binder. The release of R,-OH due to the degradation of 
the hydrolyzable units of the was studied for two filled 
vamishes. 

Experimental data show that a filler that slows down 
the water penetration also reduces hydrolysis rate. 
Nonfilled varnish hydrolyzes faster (55% of the func- 
tions are hydrolyzed after 74 days) than coating filled 
with cuprous oxide (25% of the functions are hydro- 

0 2 4 6 8 

the (days) 

Figure 10--Water uptake of the varnish, the paint and varnishes filled with 
different cuprous oxide. r 
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time (days) 

Figure 1 ]-Water uptake of the varnish and varnishes filled with different bio- 
cides. 

lyzed after 74 days). Fillers with hydrophilic or neutral binder" pair, the nature and the amplitude of the effects 
properties increase hydrolysis rate. When TBT is blended are different. 
with a binder, the degradation occurs more rapidly; 75% 
of the functions are hydrolyzed after 74 days of immer- 
sion. TBT promotes degradation only after a latent pe- EVALUATION OF THE ANTIFOULING 
nod of one month. ACTIVITY ON NATURAL SITE 

In the case of Biomet fillers do not have the same 
&fluence on the behavior of the resin in presence of A was in 

water. In all cases water absorption is limited, inferior to action and erosion were controlled over 22 months for 
two percent after one mbnth of immersion (see ~i~~~~ the different paints. The results are described in Table 4. 
14). These observations show that the influence of fillers In the case of the Resanbio formulation containing 
on the binder's permea6ility depends on the "filler- cuprous oxide, erosion and antifouling action are excel- 
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'i Figure 13-Effect of filers on the hydrolysis of 
the binder. 

lent. Panels exposed in natural sea water remained clean 
during their immersion (22 months, from August 1995 
to May 1997). A primary slime was observed after two 
weeks of immersion, however, no growth of other foul- 
ing was observed. Erosion rate is good but shelf life 
problems appeared after three months of storage. 

In the case of the Blue formulation containing modi- 
fied cuprous oxide, erosion, antifouling protection, and 
shelf life are good. 

In the case of the White formulation without cuprous 
oxide, paints are much too erodable and improper prop- 
erties are obtained. A bad adherence to the substrate 
was observed. Stability of the coating viscosity was ob- 
served during the storage. 

To a certain extent, these results also illustrate the 
fillers effect on the antifouling paints performances. 

Mechanical properties of these paint films were stud- 
ied by pull-off test during immersion. The reference 
paint contains organotin copolymers (Biomet). For each 
paint, five tests were conducted (the divergence is given 
in brackets). The type of fracture is mentioned in Table 5. 

Before the immersion, the paint containing Biomet 
has the greater strength of adhesion, but the cohesive 
character of the fracture carries out a weakness of the 
film. 

After one month of immersion, Biomet paint keeps 
good mechanical properties, but the fracture is always 
cohesive. The paint containing the new tin-free binder 
keeps its good mechanical properties too. 

CONCLUSION 

1 The protocol illustrated in this paper enables us to take 
into account all the factors involved in erosion and anti- 
fouling action to reveal chemical reactions that occur. 
~ ~ ~ r G a c h e s  to understand the influence of the resin 
chemical structure on the paint efficiency are offered. 
Various analytical methods (GC-MS, SEC, FTIR, NMR, 
ICP, coulometry) give complementary information about 
the phenomena of erosion and antifouling activity. Fur- 
ther examination of paint properties during immersion 
shows that fillers and additives have a strong effect on 
water penetration, hydrolysis, erosion, and shelf life. 
Cuprous oxide has a regulator influence on water pen- 
etration and hydrolysis, whereas biocides enhance the 
hydrolytic degradation. This protocol makes the fast 
and reproducible assessment of paints and the under- 
standing of their antifouling properties possible. An il- 
lustration is given by the study of an efficient erodable 
antifouling paint. The polymeric binder has a variable 

0 5 10 15 P 25 3J 

tlme (days) 

Figure 14-Water uptake of the varnish and filled varnishes. 
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hydrophilic/hydrophobic balance and bears hydrolyz- 
able functions. The corresponding paints had a good 
erosion and antifouling rate since the beginning of im- 
mersion in natural sea water for 22 months. 
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Photodegradation of Water-Based Acrylic 
Coatings Containing Silica 

Alison M. Morrow, Norman S. Allen, and Michele Edge-Manchester Metropolitan Universiv 

INTRODUCTION 

w orldwide restrictions on the emission of vola- 
tile organic compounds (VOCs) into the atmo- 
sphere have forced the surface coatings indus- 

try to find more environmentally acceptable replace- 
ments to the traditional solvent-based systems currently 
in use. A number of alternatives have been developed 
including waterborne technologies. The replacement of 
organic solvents by water poses a number of challenges 
to both resin and additive manufacturers, particularly in 
the areas of film durability and the mechanical proper- 
ties of cured coatings. The major component of any coat- 
ing, whether it be solvent- or water-based, is the poly- 
mer resin. The photochemical instability of many poly- 
mers limits their use in coatings, especially those de- 
signed for exterior applications, such as exposure to 
sunlight for prolonged periods results in photodegra- 
dation. Despite extensive literature on photo breakdown 
mechanisms in polymers, confusion still exists with re- 
spect to the definition of photodegradation. 

Photodeaadation is defined as the chain scission and/ 
or photocrEsslinking of the polymer, initiated by the 
absorption of a photon of light. When this occurs in the 
preseAce of air, ;he process & known as photooxidation. 
Polymer degradation has been most actively studied in 
the class of polymers known as the polyolefins. It is 
generally assumed that the fundamental process under- 
lying the photooxidation of polyolefis is a free radical 
chain mechanism resulting in the production of polymer 
hydroperoxides, which are critical intermediates in the 
photooxidation of many polymers.'-3 The stability of 
these hydroperoxides is highly structure dependent and 
they are known to undergo secondary reactions giving 
rise to compounds containing hydroxyl, carbonyl, and 
vinyl groups. 

One of the most important film-forming latexes used 
in waterborne coatings is acrylic resins. These are, for 
the most part, the acrylate and the methacrylate esters of 
lower alcohols, of which methanol and butanol have the 
widest application. Photodegradation studies of poly- 
methyl methacrylate (PMMA) show extensive chain scis- 
sion and the evolution of methyl formate, methanol, 
methane, carbon monoxide, carbon dioxide, and hydro- 

Presented at Waterborne, Higher-Solids and Powder Coatlngs Symposium. Febru- 
ary 57. 1 9 7 .  New Orleans. LA 

'Chester Street. Manchester. M1 5DG. United Kingdom. 

T h e  durability of ac rylic copolymer systems con- 
taining silica as a matting agent is investigated, 
with particular emphasis on the photodegradation 
process. The effects of the photodegradati& pro- 
cess on the films are monitored chemically via 
reflectance FTlR spectroscopy and UV: spectro- 
photometry and monitored physically via gloss 
levels, optical properties, film thickness, andfilm 
moothness measurements of the cured film. The 

findings of this study show that as a result of 
photooxidation high levels of hydroperoxides are 
observed. In addition the FTIR results, which are 
discussedfrom a mechanistic point of view, indi- 
cate that functional group formations and 
crosslinking reactions which occur as a conse- 
quence of photodegradation, play a primary role. 
Therefore, this study suggests that silica can re- 
duce the durability of acrylic based formulations 
and that the extent of this photodegradation ap- 
pears to be dependent on silica type. 

gen.4-7 Despite the close similarity in structure, the deg- 
radation behavior of polybutyl acrylate (PBA) differs 
greatly from that of PMMA. Crosslinking and formation 
of a high proportion of short chain fragments are charac- 
teristic of PBA breakdown, with only extremely small 
monomer Latexes based on copolymers of me- 
thyl methacrylate (MMA) and butyl acrylate (BA) are 
currently being used in waterborne formulations. The 
differing glass transition temperatures (Tg) of these mono- 
mers yield copolymers with good film properties. Lim- 
ited research into the degradation of MMA and BA co- 
polymers has been carried out, however, Allen et al." 
suggested possible mechanisms by which photooxida- 
tion can take place. 
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Table I-Tv~lcal Phvsical Prowrties of Silica A and Silica B 

PWm Silica A Silica B 

........... Particle size (Malvern)/pm) 9.5 8.0 
Surface area (BET)/m2g-I .............. 240 190 
Pore volume (BJH)/ccgl .............. 1.35 1.15 

......................... Surface treatment None None 

This paper documents part of an ongoing study into 
the durability of acrylic copolymer systems containing 
silica with particular emphasis on the photodegradation 
process. The role of silica within these systems is to 
produce a matt film. The photooxidation mechanism 
was evaluated by FTIR spectroscopy to show functional 
group changes and by colorimetric UV analysis to fol- 
low the photochemical generation of hydroperoxides. 
The effect of photooxidation on the gloss levels, the 
optical properties, film smoothness, and film thickness 
was also evaluated. 

EXPERIMENTAL 

Materials 

Two copolymer systems were used in this study. The 
first (resin 1) was based on a methyl methacrylate, butyl 
acrylate system, and the second (resin 2) on a methyl 
methacrylate, butyl acrylate system containing styrene. 
It is believed that the sequences of MMA and BA are 
variable within the chain. 

Table 2--Commerclallv Available Formulations Utilied in this Studv 

Two commercially available silicas used as matting 
agents in clear acrylic-based waterborne systems were 
selected: silica A and silica B. Typical physical proper- 
ties of these silicas are summarized in Table 1. 

These resins and silicas were incorporated into com- 
mercially available lacquer formulations (Table 2). In 
both cases the ingredients were added together in the 
order listed, one minute apart, and mixed at 2,000 rpm 
using a Heidolph high-speed stirrer fitted with a Cowles 
type stirrer head. The mixing speed was increased to 
3,000 rmp after the silica was added. A formulation in 
which water replaced the silica was prepared for each 
system, and these were used as the controls. Once all the 
components had been added, the formulation was mixed 
for an additional 15 min at 3,000 rpm. The lacquers were 
left to deaerate before films were drawn down with a 
100 ym (wet film thickness) K bar, which gave a dry film 
thickness of 30 ym. The films were left to dry at ambient 
temperature for 24 hr. 

UV Irradiation 

Accelerated photodegradation was carried out by ir- 
radiating the films in commonly used Microscal units 
(Microscal Ltd., London), fitted with a 500W high pres- 
sure mercury/tungsten lamp (wavelength > 300 nm). 
An operating temperature of 50°C was used with 50% 
relative humidity. Samples tested for hydroperoxide 
analysis, FTIR analysis, and film thickness were coated 
onto melinex whereas samples tested for matting, opti- 
cal properties, and film smoothness were coated onto 
glass microscope slides. 

Resin 1 .............................................................................. 74.70 g 

Estasol (coalescent) ....................................................... 2.99 g 
(Chemoxy International, Cleveland) 

Water ............................................................................... 13.91 g 

BYK 024 (defoamer) ....................................................... 0 15 g 
(BYK Chemie GmbH. Wesel) 

Slllca (matting agent) .................................................... 3.50 g 

Glaswax El (wax) ........................................................... 4.M) g 
(Allied Colloids. Bradford) .............................................. 

BYK 024 (defoamer) ....................................................... 0.05 g 
(BYK Chemie GmbH, Wesel) ......................................... 

Troysol Lac (wetting agent) ........................................... 0.20 g 
(Troy Chemical Company, Netherlands) .................... 

Nopco DSX 1550 (rheology modifier) ........................... 0.50 g 
(Henkel Performance Chemicals, Leeds) .................... 

Resin 2 ........................................................................... 71.4 g 

Water ............................................................................. 16.80 g 

Tegofoamex 1488 (defoamer) ................................... 0.20 g 
(Tego Chemie Service GmbH, Essen) 

Slllca (matting agent) ................................................ 2.50 g 

Dowanola PnB (coalescent) ....................................... 3.81 g 
(K&K-Greeff Ltd., Croydon) 

Dowanol" DPnB (coalescent) .................................... 1.909 
(K&K-Greeff Ltd., Croydon) 

Tegofoamex 1488 (defoamer) ................................... 0.05 g 
(Tego Chemie Service GmbH. Essen) 

Troysol Lac (welting agent) ........................................ 0.50 g 
(Troy Chernical Company, Netherlands) 

Glaswax El (wax) ........................................................ 2.14 g 
(Allied Collolds. Bradford) 

Nopco DSX1514 (rheology modifier) ......................... 0.80 g 
(Henkel Performance Chemicals, Leeds) 

(a) These components were premixed. 
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1 P-H 

FORMATION OF TERTIARY HYDROPEROXIDES 
Where P-H is the polymer chain 

I P-H 

FORMATION OF PRIMARY HYDROPEROMDES 

P FY 7 P **c-yc-c-cy- + si<m,- -y-%c-y-q- + P(c%o- 
I I 

o.c.o o.c.o o*c.o o*c.&" 

i y  bs AH, AH, 

Ah'HYDRILE FORMATION 

FORMATION OF SECONDARY HYDROPEROXIDES 
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Hydroperoxide Analysis 

Hydroperoxide groups that are stable enough to ac- 
cumulate to high concentrations may be detected by 
various  method^.'^-'^ The method utilized here was the 
standard iodometric procedure outlined by Carlsson and 
Wiles.I5 

FTlR Analysis 

Functional group changes were monitored by the use 
of reflectance FTIR spectroscopy. A Bio-rad SPC 3200 
FTIR spectrophotometer was used. Difference FTIR spec- 
tra were considered as some of the FTIR changes are 
small but these changes could be marked significantly 
by small variations in the thickness of the film over the 
area of analysis. 

Cured Film Properties 

The effect of photodegradation on the cured film prop- 
erties was monitored by measuring the following prop- 
erties of the drawn films: gloss levels (using a Tri- 
microgloss 20-60-85,160, glossmeter), optical properties 
(using a BYK-Gardner haze-gard plus haze meter), film 
thickness (using a Mitutayo precision digital microme- 
ter) and film smoothness (using a Taylor-Hobson, 
surtronic 3P smoothness tester). 

RESULTS AND DISCUSSION 

Hydroperoxide Analysis 

Figures 1 and 2 show the formation of hydroperoxides 
during the photooxidation process as a function of time. 
The changes in hydroperoxide levels appear to be de- 
pendent on the formulation used. For formulation 1 
(Fl), higher levels of hydroperoxides are observed for 
the matted system, while for formulation 2 (F2) the mat- 
ted and the unmatted systems produce similar levels of 
hydroperoxides. At this stage the results are indepen- 
dent of the silica matting agent utilized. The formula- 
tions used differ both in terms of the resin and other 
additives employed. For example, F1 uses BYK 024 as 
the defoamer compared to Tegofoamex 1488 in F2. It is 
possible that one or more of these reagents in F1 as well 
as the polymer is undergoing photooxidation, thereby 
increasing the level of hydroperoxides, or it could be 
that a component of F2 is acting as a radical scavenger 
such as an amine-based reagent. Another possible expla- 
nation is that the inclusion of styrene in resin 2 is adding 
stability to this system by acting as a blocking agent in 
the unzipping mechanism of photodegradation of 
PMMA. 

The hydroperoxide curves (Figures 1 and 2) fluctuate 
considerably because the rates of decomposition and 
formation of hydroperoxide depend on the type of hy- 
droperoxide group. The measured levels of hydroperox- 
ide in these systems are high, approximately 800-1000 
kg ml-I; typical values for other systems (e.g., polypro- 
pylene) are around 300 kg ml-'.I6 It is possible that the 

Figure I-Hydroperoxide formation during the 
photooxidation process for fonnulotion I .  

observed hydroperoxide levels are due to tertiary hy- 
droperoxides as these are known to be relatively stable.' 
The tertiary hydroperoxides could form on the PMMA 
chain as a result of oxidation occurring at the tertiary 
carbon before chain branching oxidation reactions form 
other products such as ketones and carboxylic acidsI7 
[see equation (I)]. In the case of PBA, two types of hy- 
droperoxide are likely to be produced. The first is associ- 
ated with main chain oxidation and will give rise to less 
stable secondary hydroperoxides [equation (2)], while 
the second, which gives rise to unstable primary hydro- 
peroxides, is linked to side-chain oxidation of the meth- 
ylene adjacent to the ester function [equation (3)]. 

FTlR Analysis 

Chemical changes in the structure of the lacquers 
were measured by FTIR spectroscopy as shown in Fig- 
ures 3-8. This technique has been widely used to follow 
the photooxidative behavior of many polymers.17 To 
simplify the complex changes occurring in functionality 
as the films age, the study concentrates on the following 
formations: acid anhydride, lactone, acetophenone, vi- 
nyl ketone, and vinyl. In addition to these formation 
reactions, crosslinking mechanisms may occur and these 
are also discussed. 

Figure 2-Hydroperoxide formotion during the 
photooxidation process for fonnulotion 2. t' 
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4 Figure 3-Formula+ion ,/silica A, P 

- 
02 - 

0 ~ s ~  
7 M0mhs Fxpsm 

00 ' 
I I I I I 

1WO 1m 1m 1400 1m 1WO 800 @xJ 
Wavenumbers 

Figure 4-Formulation !/silica B. 

O2 &, A 
Wavemders 

Figure &Formulation I/control, 

Anhydride Formation 

In both F1 and F2, where silica A was employed as the 
matting agent, a new absorption band at 1810 cm-I was 
formed (Figures 3 and 6). This possibly may be attributed 
to anhydride formation which would occur as a result of 
a cyclization reaction involving PMMA and free silanol 
groups which would be present within the pores of 
silica A [equation (4)].18 No such absorption appears in 
the control samples or for the silica B samples (Figures 4, 
5, 7, and 8) suggesting that for this photodegradation 
pathway, silica A is aiding photooxidation while silica B 
is having little or no effect. 

Lactone Formation 

In all samples studied (Figures 3-8), the formation of a 
shoulder on the carbonyl absorption at 1770 cm-' is ob- 
served, a possible indication of lactone formation. Equa- 
tion (5) proposes a possible route for the generation of 
such a lactone group.19 This process has previously been 
reported in conjunction with thermal degradation, how- 
ever, the mechanism also appears to occur under pro- 
longed irradiation. 

Acetophenone Formation 

In Figures 6-8 a new absorption is observed at 1703 
cm-'. This only occurs with F2 films. The absorption for 
the control (Figure 8) and the silica B sample (Figure 7) is 
smaller than that for the silica A sample (Figure 6). It is 
possible that the absorption at 1703 cm-' is associated 
with the styrene present only in resin 2, since UV irra- 
diation of polystyrene is known to result in acetophe- 
none end group formation2 [equation (6)]. The forma- 
tion occurs as a result of the photodecomposition of 
hydroperoxide groups on the polystryrene. As the ob- 
served adsorption is higher for the silica A sample than 
for the silica B sample, it would appear that silica B 
causes less photodegradation than silica A. 

Vinyl Ketone Formation 

When comparing the control with the samples con- 
taining silica, it can be seen that a shoulder is forming at 
1690 cm-I (Figures 3,4,6, and 7). This can be attributed to 
vinyl ketones, which may be produced by a number of 
different light induced reactions on PMMA [equation 
(7)]. Since no vinyl ketone formation is observed in the 
control samples, it is possible that the matting agents are 
promoting photooxidation in this case. 

Vinyl Formation 

It can be seen from Figures 3 and 6 that there is an 
increase in the absorption bands occurring at 960 and 
842 cm-l. These may be attributed to vinyl group forma- 
tion: trans vinyl at 960 cm-' and vinylidene at 842 cm-l. It 
is possible that the photodegradation mechanism of 
PMMA after long periods of irradiation is similar to its 
thermal degradation mechanism, which is simply a re- 
verse of polymerization (unzipping)16 thus leading to 
very high monomer yields [equation (8)]. It has also 

70 Journal of Coatings Technology 



Photodegradation of Water-Based Acrylic Coatings 

been reportedz0 that on photodegradation of copoly- 
mers of MMA and BA, short chain fragments are pro- 
duced. These chain fragments are believed to be formed 
in an intramolecular transfer process that introduces 
terminal carbon-carbon unsaturation [equation (9)]. 

It can be seen from Figure 8 that only the trans vinyl 
absorption increases for the control in F2, and that in F1 
(Figure 5) vinyl formation does not occur. Furthermore, 
in the samples containing silica B (Figures 4 and 7), trans 
vinyl formation has only been observed in F1 films. It is 
therefore possible that silica, in particular silica A, is 
enhancing degradation in terms of photodecomposition 
to form vinyl groups. 

Crosslinking Reactions 

The presence of one or more of the following absorp- 
tion bands suggests that crosslinking is occurring as a 
result of the light induced reactions on PMMA and PBA; 
1600,1450,1352, and 1210 cm-'. The effects of UV irra- 
diation on PMMA and PBA differ considerably. PBA 
simultaneously undergoes chain scission and 
crosslinking [equation (lo)], whereas PMMA has no ten- 
dency to crosslink when irradiated. For the films pro- 
duced from F1, the 1450 cm-' absorption is present in all 
samples (Figures 3-5). Considering films drawn from F2, 
samples containing silica A have all of these absorptions 
(Figure 6) whereas silica B has only the 1600 cm-' band 
(Figure 7). The control shows all the absorptions except 
the one at 1210 cm-I (Figure 8). Furthermore the absorp- 
tion at 1050 cm-' in F2 films (Figure 6) and 1040 cm-I in F1 
films (Figure 3) shows a large increase when silica A is 
present. The observed absorption is due to the ether 
vibration of the ester group, formed by a crosslinking 
reaction2' [equation (ll)]. The absorption at 1600 cm-' (a 
conjugation absorption) present in all of the F2 samples, 
can possibly be assigned to the formation of dienes, a 
reaction which is known to occur on UV irradiation of 
polystyrene. It would therefore seem that the type of 
crosslinking occurring is dependent on the resin compo- 
sition. The absorptions relating to these crosslinking re- 
actions are more prevalent in silica A than in silica B, 
suggesting that silica B causes less photooxidation than 
silica B, in terms of crosslinking. 

Cured Film Properties 

Over an irradiation period of about three months, no 
significant change was observed in either the optical 
properties or the gloss levels of the matted systems based 
on F1 and F2. Film smoothness and film thickness also 
showed little variation. 

CONCLUSION 

The findings of this paper suggest that the formulations 
containing silica show more signs of degradation than 
the formulations without silica. Although the hydroper- 
oxide levels of the matted and m a t t e d  systems in F2 
are similar, in F1 the hydroperoxide levels are much 
higher in the matted system. This suggests that the mat- 
ting agent reduces the stability of the F1 system, how- 

 wave^ 

Figure bFormulation 2/silica A. 

4 Figure 7-Formuldon 2,siIica 7 t3 
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ever, longer periods of irradiation are required before 
definite conclusions can be drawn. 

From the FTIR results, a number of functional group 
changes and crosslinking reactions have been identified 
from new or increased absorptions observed over the 
seven month exposure period. Since there are differ- 
ences in the spectra of Fl films compared with F2 films, 
the type of crosslinking reactions occurring would ap- 
pear to be dependent on resin composition. Spectral 
changes can be associated with the products from pho- 
tooxidation and as there are many more changes for the 
samvles containinn silica comvared with the control 
;ambles, it is 1ikelGhat the silic; is also playing a role in 
film degradation. An explanation as to whv silica plavs a 
role in &e film degrada60n is that the metal ions, preient 
in the silicas as impurities from processing, could be 
catalyzing the photooxidation degradation of the films. 
The level of metal ions present in the two silicas differ 
but as it is thought that a certain level of metal ions will 
enhance degradation, any further increase will have no 
effect as a plateau will have been reached. This work 
also suggests that the silica type (e.g., pore volume and 
surface area) can affect the mechanism by which 
photodegradation occurs, as well as its extent; silica A 
forming more photodegradation products than silica B. 
A reason for this difference in extent of photooxidation 
could be related to the adsorbed and associated water 
contents of the silicas. Silica A has a low adsorbed and 
associated water content, and it also contains free silanol 
groups within the silica pores whereas silica B does not. 

From studies on the cured films, no conclusions on 
the effects of photodegradation on the physical proper- 
ties of the cured films can be drawn. 
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Novel Ambient Temperature Curable 
Two-Component Waterborne Silicone- 
Acrylic Coatings 
Nobuo Harui and Tetsuro Agawa-Dainippon Ink and Chemicals. Inc." 

INTRODUCTION 

E nvironmentally friendly coatings have been de- 
veloped to meet VOC regulations around the 
w0r1d.I.~ There is also strong demand to develop 

an isocyanate-free and ecologically safe coating system 
that provides excellent film properties similar to those of 
two-component (2K) ambient-cure acrylic urethane sys- 
tems.& 

An ambient curable waterbome (WB) coating is one of 
the candidates for such demands. However, WB coatings 
generally are composed of resins containing hydrophilic 
functional groups (e.g.,neutralized carboxylicacid groups, 
polyethylene oxide groups, etc.). These groups usually 
remain in the final coating film and can have a negative 
effect on film properties such as weatherability and resis- 
tance to water and alkali. Therefore, it is generally be- 
lieved that WB coatings cannot provide the excellent film 
properties of conventional organic solvent types. 

One approach is to reduce the content of hydrophilic 
groups in the resin to the minimum for preparation of the 
WB resin so that the concentration of functional groups 
remaining in the film can be reduced. Such an approach 
however, is not likely to result in excellent film proper- 
ties. 

There are other appro ache^^.^ for ambient curable 
WB coatings, however, they are expected to have some 
drawbacks on the film properties. For instance, a film 
made from a one-component waterborne silicone- 
acrylic resin system has poor solvent resistance. In this 
system the self-condensation of alkoxy silyl groups 
can occur in the dispersing particles in water but 
insufficient inter-particle crosslinking occurs after for- 
mation of the film. 

The 2K WB acrylic-urethane system provides a cured 
film having poor water resistance caused by the remain- 
ing hydrophilic groups and unreacted hydroxyl groups. 
The 2K WB epoxy curing system also provides a film 
having poor water resistance caused by the remaining 
hydrophilic groups in a poly-epoxy hardener or the 
unreacted functional groups. 

Presented at the 24th Annual Waterborne. High-Solids. and Powder Coatings 
Symposium. on February 5-7.1997, in New Orleans, LA. 

'1-3 Takasago. Takoishi-shi. Osaka. Japan. 

terborne coatings are composed of resin 
containing hyd~ophilicfunctioml groups. These 
groups usually remain in the coating film and 
can adversely afectfilm properties such as weath- 

bility and resistance to water and alkali. We 
ave developed a novel ambient temperature cur- 

able waterborne two-component system, in which 
the hydrophilic functional groups are consumed 
by the crosslinking reaction. The new coating 
system consists of a waterborne acylic resin con- 
taining both tert-amino and carboxylic acidgroups 
and a hardener containing both epoxy and 
alkoxysilyl groups. The waterborne silicone acrylic 

provide superior film properties even 
lic resin has relatively low function 

ribe the mosslinking rea 
lm properties using some 
paint formulati 

We have studied the isocyanate-free and ambient tem- 
perature curable WB 2K coating system, in which hydro- 
philic functional groups can be consumed by the 
crosslinkingreaction and whichcan overcome the defects 
of the conventional WB system. 

The system studied consists of a waterbome acrylic 
polymer containing carboxylic acid groups neutralized 
with a tert-amino compound, and an epoxy-silane com- 
pound (e.g., y-glycidoxypropyltrimethoxysilane (y- 
GPTMS)) as the hardener (see Figure 1). 
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WATERBORNE ACRYLIC RESIN EPOXY-S I LANE 
containing tert-AMINO gp. HARDENER I 
4 Figure I-New waterborne "silicone-acrylic 

resin" system. 

In this system, since the hardener is mixed with the 
waterborne acrylic polymer just prior to use and the 
mixture used before the condensation of silyl group is 
complete, the system can provide sufficient curability. 

Curing takes place via three reactions: 

(1) the reaction between the tert-amino groups of the 
WE resin and the epoxy groups of the hardener; 

(2) the reaction between the carboxylic acid groups of 
the WB resin and the epoxy; and 

'\ . i 
---_ - - - - - - - -________ 

' W.B. type 

, I 

0 10 20 30 
Curing Time (hrs) 

Figure 3--Consumption of epoxy gp. 

U2 - V (Gardner 25°C). This acrylic resin solution was 
diluted to 30% (NV) by organic solvents (xylene/ 
butylacetate = 70/30 wt%). 

Model B of WB Resin Type: The same acrylic resin 
described previously was neutralized with triethylamine 
(TEA) so that themolar ratio of TEA to AA was 1:l. Water 
was added to the neutralized resin to form WE resin 

(3) the condensation reaction of the silyl groups. (Dispersion: NV = 30%). 
In this paper we describe the crosslinking reaction 

mechanism of the system, the typical film properties of 
this crosslinking system, and the distribution of Si atoms 
in the film. 

EXPERIMENTAL MATERIALS 

Model A of Acy l ic  Resin Solution Type: Styrene- 
(meth)acrylate co-polymer containing 3.3 wt% of 
dimethylamino-ethylmethacrylate (DM) and 3 wt% of 
acrylic acid (AA) (on total monomers) in methyl ethyl 
ketone (MEK), non-volatilecontent (=60 wt%, viscosity = 

6 100 
O, MeO-Si gp. solv. 

MeO-Si gp. W.B 

+=---- 

I 0 10 20 
TIME (hrs) 30 1 

Figure 2-Consumption of MeO-Si gp. in 

Model C of Acy l ic  Resin Solution Type (used only for 
FT7R analysis): Styrene-(meth)acrylate co-polymer con- 
tainiig 5 wt% of DM and 10 wt% of acrylic acid (AA) (on 
total monomers) inMEK, non-volatile content (NV = 57.7 
wt%, viscosity= 22-2, (Gardner 25°C). This acrylic resin 
solution was diluted to 30% (NV) by organic solvents 
(xylene/butylacetate = 70/30 wtO/o). 

Model D of WB (used only for F'TlR analysis): The 
same acrylic resin described earlier was neutralized with 
TEA so that the molar ratio of TEA to AA was 1:1. Water 
was added to the neutralized resin to form WB resin (NV 
= 30%). 

Table I-Reactivltv of Varied Ewm-Silane Hardeners 

Gly-:Glycidyl group 
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Table 2-Paint Formulations 

WB Sllcone Acrylic-Urethane Convenfional 
Acrylic Rerln (Solvent Type) Acrylic Emulsion 

Amino/carboxylic acid .......................... Acrylic polymeP ... . . . . . . . . . . . . .  32.87 Styrene acrylic 
functional acrylic polymer' ........ 40.74 emulsion polymerQ ......................... 57.9 

TEA ................... ... ......................... 1.17 TiO," ......................................... 18 Deionized water .............................. 7.76 
Deionized water ........................... 34.77 Thinner ................................. 35.04 10% sodium tripoiyphosphate .......... 0.5 
TiO," ................................................. 19.1 1 (Xyiene/buiylacetate=70/30) Poiyoxyethylenenonyi- .................... 0.24 
Epoxy silane hardeneP ................... 4.21 Poi~isoc~anate resinf ............. 14.09 phenyiether (HLB=12) 
Total .................................................... 100 Total ......................................... 100 28% aq. NHY40H ............................. 0.05 

Ethylenegiycol ................................. 1.92 
................................................. Sow. Slkone TiO," 26.63 

Acrylic Resin 2.2A-trimethyl-l,3-pentanediol 
.................................. Amino-functional acn/lic poiymer" .. 43.57 monoisobutyrate 5 

................................................... TiO," 17.28 Total 100 ................................................. 
Thinner ........................................... 31.75 
(Xylene/butanol=70/30) 
Epoxy siliane hardeneP .................... 7.4 
Total .................................................... 100 

(0) Watenol W-559: Product of Dainiooon Ink and Chemicals Inc.: aclvlic wlvrner containina tertilmino arouw and carboxvlicocid. non-volatile content=5941%. 
Sovenl=propy enegwcol mono ropropyetner) 

(b) Watersol WW-565 Prcduct of Da ntppon n l  ana Chem cals nc . hardener conla ning on eoowsrane 
(c) Actyoc A-9510 Proa-ct of Don ppon n* and Crernc0.s nc. ocvic 00 p e r  con'o n ng ten-om no gro~ps Non voortie conlenr49-51% Sovenl=ro ,ene ona so 

butanoi. 
(d) Acrydic A-9585: Product of Doinippon Ink and Chemicak inc.: hardener containing an epoaysiiane. Effective solid content=80%. 
(e) Acrydic A-801-P: Product of Dainippon ink and Chemicals Inc.; acrylic polymer. OHV.47-53. Non-voiotile content.49-51%. Solvent=toluene and ethylacetate). 
(0 Bumock DN-950: Product of Da~nipwn Ink and Chemicals inc.: poh/bocyanate resins. NCO content=12-13%. Non-volatile-74.76%. Solvent=ethylacetate). 
(a) Voncoat EC-889: Product of Dalnipwn Ink and Chemicals Inc.: styrene-acrylic emulslon wlvmer. Non-volatile content=49-51%. VscosiW=20015Xcp. pH=8.&10.0. 

MFI?O=28). 
(h) Tiooaue R-930: Product of lshihora Sonavo Kolsha Ltd.. Rltiie tifanium dioxide. 93% assw. Meets ASTM D 476. t v ~ e  IV. SDeclfic aravitv4.2 

Model Hardener y-Glycidoxypropyl trimethoxysilane 
(y-GPTMS, y-Methacryoxypropyltrimethoxysilane (y- 
MPTMS),y-Glycidoxypropyl-methyldimethoxysilane,y- 
MethacIyloxypropylmethyldiethoxysilane, and the other 
siliconecompounds listedin Table3 (produced by Nippon 
Unicar Co. Ltd. and Toray Dow Corning Silicone Co., 
Ltd.) were used without any further purification. 

RESULTS AND DISCUSSION 

We studied the crosslinking reactions using model com- 
pounds. What we tried to elucidate are the reaction on 
silyl and epoxy groups of the hardener and the influences 
of water and amine neutralizer on curing. While many 
studies have been done to elucidate the reactivity of 
alkoxysilane corn pound^,'^ there are few studies of the 
reactivity of the silyl group in polymers or coating 
film~.ll-'~ 

Crosslinking Mechanism 

To determine the kinetics of the self-condensation 
reaction of the silyl groups in the films made from the 
waterborne silicone acrylic resin system and to take the 
influence of functional groups in the polymers into con- 
sideration (1) Model A + yMPTMS and (2) Model B + y- 
MPTMS were employed. In this case, y-MPTMS was 
selected to replace y-GPTMS which generates OH func- 
tionality from the epoxy-carboxylic acid addition and 
complicates the determination. The mixtures were coated 
on the KBr plate and KRS plate, respectively. The absorp- 
tion intensity changes of the functional groups were 
measured by FTIR (Si-OH: 3400-3450 cm-l; Si-OCH,: 820 
cm-I). The Si-OH group was determined using a calibra- 

tion curve which had been prepared previously by the 
relationship between the varied Si-OH group content of 
diphenyldisilanol in y-MPTMS and the corresponding 
intensity of the absorption. The results are plotted in 
Figure 2. 

More than 80% of the -Si-OCH, group was hydro- 
lyzed within six hours in the WE3 system, and approxi- 
mately five percent of -Si-OH group (based on the corre- 
sponding initial - S i C H ,  group as 100%) was detected 
constantly during the cure reaction. The condensation 
reactions are faster in the WB system than those in the 
corresponding organic solvent type due to the influence 
of the water medium. 

Next, for the easier determination of epoxy groups by 
IR spectra, Models C and D, which have more functional 

- W.B type(c ) 3 Cured at 5% 

______--------  

0 2 4 6 
Curing Time (days) 

Figure &Changes of gel-fraction. C 
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Table 3-Film Properties 

WB Sllicone Sob. Silicone Acrylic-Urethane Convention 
Acrylic Resins Acrylic Resin (solvent type) Acrylic Emulsion 

Gloss 20 ....................................................................... 
M) ....................................................................... 

.......................... Pencil hardness ............................... : 

Gel fraction % ............................................................ 
MEK rubbing 1.5kg/100 times ................................... 
Alkali resistance 5% NaOH r.t, 24 hr ......................... 
Acid resistance 5% H2S04 r.t, 24 hr ......................... 
Impact resistance cm ............................................... 
(DuPont 1/2.500 g) 
Water resistance ........................................................ 
(immerse in water r.t. 7 days) 

78 
89 
F 

95 
Excellent 
Excellent 
Excellent 

50< 

79 
89 
H 
94 

Good 
Excellent 
Blister 6D 

30-35 

85 
92 
F-H 
91 

Excellent 
Excellent 
Excellent 

50< 

26 
74 
<6B 
77 

Poor 
Excellent 
Excellent 

50< 

Excellent Poor Excellent Excellent 

Adhesion 

Steel ............................................................................. 100% 
after the test ............................................................. 100% 
(blister box 50°C R.H.-98%. 24 hr) 

Aluminum .................................................................... 100% 
after the test ............................................................. 100% 

Chrome plate ............................................................. 100% 
after the test ............................................................. 100% 

Stainless steel .............................................................. 100% 
............................................................. after the test 100% 

Slate ............................................................................ 100% 
after the test ............................................................. 80% 

(immerse in water r.t. 7 days) 

Curing condition: r.t. for 7 days. 

groups than theactual film formingresins (e.g., themodel 
B resin), and the corresponding amountofy-GPTMSwere 
used. The consumption of the epoxy group is also faster 
in the WB system than in the corresponding organic 
solvent type as shown in Figure 3. 

(c) Composition C: Model B (the neutralized A in 
water) and pGPTMS. 

The comparison of the changes in gel-fraction among 
the three compositions shows that TEA acts as a catalyst 
for the crosslinkiig reaction; and water also can acceler- 
ate the crosslinking reaction. Figure 4 shows the changes with time of the gel-frac- 

tion in the cured films made from the acrylic polymers 
and the hardener: 

Stress-strain testing of cured films formed from water- 
borne silicone acrylic systems with AA content 2% and 
4% was carried out to examine the contribution of the 
carboxylic acid group to the crosslinking reaction. The 
stress-straincurve (Figure5) showsthat the tensilestrength 
increases with the content of the carboxylic acid group. In 

(a) Composition A: Model A (containing tert-amino 
group and carboxylic acid group) and y-GPTMS. 

(b) Composition B: Model A neutralized with TEA in 
the organic solvent and y-GPTMS. i l l  

W.B. Si-AC 
_ Ac-Em 2KAc-U 

SWOM,PWC=4O%(TIPAQUE R-930) 
PVC=16% 

0 500 1000 1500 2000 2500 3000 
Exposure t~me(hrs) 

Figure 6- Weatherbility test results of various 
systems. 

Figure Ij--Carboxylic group contributing to 
the crossiinking reaction. 
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Table 4-Distribution of Si Atom" in the Film 

Plate Surface Inside Reverse Interface 
(Air)/Film) Fllm Fllm/(Plate) (Fllm)/Plate 

Aluminum ............. 0.4 0.9 2.2 0.4 
Polypropylene ..... 0.6 0.6 0.7 - 

to) Atom %. onolwed bv XPS 

addition, the glass transition temperature (TB) and the 
crosslinking density (1 /Mc) increase with the increase in 
the content of carboxylic acid groups. This suggests that 
the carboxylic acid group contributes to the crosslinking 
reaction even at room temperature. 

In conclusion, the results presented indicate that the 
crosslinking reactions in this curing system are preferable 
to the WB ambient curing system. 

For the selection of silicone compounds, the 
crosslinkability of the varied "Epoxy-Silane" hardener 
cured with Model Compound B was measured (Table 1). 
The condensed hardeners show lower reactivity than the 
monomeric epoxy-silane hardener. 

These results suggest that the condensation reaction 
on the silyl group and on the epoxy group site of the 
monomeric epoxy-silane proceed at the same time, since, 
if the condensation reaction was completed before the 
reaction on the epoxy group site, the crosslinkability 
would be expected to be lower than it is. 

Concerning the "pot-life" at room temperature after 
mixing Model Compound B with epoxy-silane harden- 
ers, the composition using the monomeric epoxy-silane 
hardeners has a longerpot-life (24-48 hr) than those using 
the condensed hardeners (<5 hr). 

These results indicate that the condensed hardeners 
react only at the surface of the particles of Model B 
(waterborne dispersion type) to shorten the pot-life and 
to lower the gel-fraction. On the other hand, some mol- 
ecules of the monomeric hardeners react at the surface of 
the particles and the others can penetrate and react in the 
particles. Therefore, the monomeric hardeners can pro- 
vide relatively longer pot-life and better MEK resistance 
(Table 1). 

Film Properties 

We have developed a new WB silicone-acrylic resin 
system employing this crosslinking technology.15 The 
paint formulations and the basic film properties of the 
system are compared with other systems in Tables 2 and 
3, respectively. 

The film made from the WB silicone-acrylic resin sys- 
tem shows similar film properties to the conventional 2K 

solvent type such as the solvent silicone-acrylic resin 
system and the acrylic urethane systems and better film 
appearance and higher hardness than the acrylic emul- 
sion. Furthermore, the WB silicone acrylic resin system 
provides good adhesion-as good as the solvent type 
silicone-acrylic resin. The cured film made from the WB 
silicone-acrylic resin system shows a "self-stratification" 
structure in the film when applied on metal plates,l as 
shown in Table 4. Composition C described earlier in this 
paper was applied on each substrate and cured at room 
temperature for seven days. The coated films were sub- 
mitted to XPS (X-ray photo electron spectroscopy) analy- 
sis. 

The Si atom of the hardener tends to concentrate at the 
interface between the film and aluminum plate. It is 
considered that the epoxy-silane compound as the hard- 
ener in this system works as a coupling agent between the 
film matrix and the metal substrate, resultingin excellent 
adhesion as shown in Table 3. 

With weatherability, the WB silicone-acrylic resin sys- 
tem shows better performance than the conventional 
acrylic emulsion and the 2K acrylic urethane system as 
shown in Figure 6. 

CONCLUSION 
The crosslinking behavior of the silicone-acrylic resin 
system has beenexplicated in the course of this study. We 
are convinced that the silicone-acrylic resins system us- 
ing the crosslinking technology described here can over- 
come at least some of the defects of conventional water- 
borne systems. 
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Pigments: Measurement of Performance 

JCT Spotlight - - . . A .- . . - , - - - . 

Juergen H. Braun-Pigments Consultants, Inc.* 

S uccesses in the development of tests for pigment characterization have 
contributed greatly to successes of the industry. However, problems with 
the evaluation of performance have slowed progress in some areas of 

pigment development. Characterization involves measurement of identifiable 
physical and chemical characteristics of a pigment by itself: composition, size, 
surface, structure, etc. Performance evaluations involve systems: paints and 
paint films. Complexity of the systems contributes to testing problems. 

Usually, performance tests try to simulate the real world. The closer to reality 
the test, the more convincing is its result. Test paints resemble, and often are, 
commercial paints. But commercial paints are formulated to minimize perfor- 
mance differences among ingredient batches or suppliers. The formulations are 
thus designed to be insensitive to the performance characteristic at stake. 

Model paints can be formulated for sensitivity to pigment performance but 
then they are not practical paints. A dilemma arises. Res~rlts from a commercial 
paint are convincin,g but not sensitive to the pigment performance. Data from a model 
paint is sensitive to the pigment but not convincing. 

Optical performance testing is least affected because of impressive instrumen- 
tal progress. Hiding power, tinting strength and color can now be tested quanti- 
tatively, reliably, and reproducibly. Relative Standard Deviations of +5Yu are 
typical. Testing of durability, mechanical and chemical performance has become a 
bottleneck to progress. Results can usually only be rankedt but not quantified and can 
rarely be reproduced to even modest satisfaction. Uncertainties, Relative Standard 
Deviations, of 30-40% of value are typical. Problems are aggravated because the 
coatings industry overestimates the reliability and reproducibility of test results. 
Still, it is not enough that a test reproduces well. I n  addition, it must be sensitive enough 
to reproduce small differences between similarpigments. 

Statistical evaluation of performance data would certainly help. Statistical 
quality control saves future expense but costs up-front money. Appreciation of 
statistics and statistics-based quality management is penetrating only slowly into 
pigment and paint laboratories and has yet to make significant inroads into 
manufacture and management. 

OPTICAL PERFORMANCE 
Until recently, the appearance characteristics of pigments and paint 

films were evaluated by visual comparisons. The eye was more sensitive 
than available instruments and the mathematics of Kubelka-Munk too 

complex for routine calculations. 
Old practices continue through much of the coatings industry, 

but two developments make quantitative evaluation of pigments now 
appropriate: optical instruments have become more sensitive and reliable 

than the eye and the least of computers calculates results on the spot. 
Light scattering and light absorption by paint films, i.e., their hiding and 

color, can be quantified independently from reflectance measurements of thin** 
films drawn over black and white substrates, combined with determinations of 
film thickness or film weight and composition. 

This article is taken, in part, from Braun, J.H.,"Introduction to Pigments," Federation Series on 
Coatings Technalo~y, published by Federation of Societies for Coatings Technology, Blue Bell, PA 
1993. 

'614 Loveville Rd., E-l-H,Hockessin, DE 19707-1616. 
+Rankings are statements that express that "A" performs better than "B," "B" better than "C," 

etc., but that do not quantify by telling how much better "A" is than "B." 
** The film must be thin enough to show a measurable contrast between the reflectances of 

the drawdown over the white and black portions of the substrate. 
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With spectrophotometers, reflectances can be measured 
for any specific and narrow waveband. By measuring, 
waveband by waveband across the spectrum of visible light, 
applicability of hiding power measurements is extended 
from black and white to color. Paints of different hues can 
be compared and results be expressed separately for white 
and color pigment performance. 

Tinting strength tests measure the relative light scatter- 
ing of a white pigment by overwhelming the intrinsic 
absorptions of binder and pigment by addition of colorant. 
The same test principle is used to measure the color strength 
of a color pigment. 

Optical effects of combined light scattering and absorp- 
tion by homogeneous thin films are quantified by the 
Kubelka-Munk model. 

Pigment Strength 
The state-of-the-art cannot predict optical performance 

from physical characterization of the pigment alone. Evalu- 
ation is generally based on  simulation of commercial appli- 
cations; science is involved in only a few tests. Hiding 
power and color strength are measured on  drawdowns of 
practical paints but evaluation of results can involve so- 
phisticated concepts of optics. 

1. ContrastRatio: Contrast ratio is a measurement of the 
hiding of a paint without distinction between contribu- 
tions from light scattering and absorption. By contrast 
ratio, a dirty white pigment of low brightness will seem 
better than a purer, high brightness counterpart of equal 
scattering power. 

For evaluation, a paint is made and drawn down over a 
black and white substrate at a film thickness of incomplete 
hiding. Reflectances are measured separately over the black 
and the white background. The result is expressed as the 
ratio of reflectance over black divided by the reflectance 
over white: 

Contrast Ratio =Reflectance ,,,a,, I Reflectance ,w,,,, 

Under standardized conditions of pigment concentra- 
tion and of film thickness, only two measurements of re- 
flectance are needed. 

With increasing hiding or film thickness, contrast ratios 
approach the value of "one" and sensitivity of the measure 
declines to zero. For paints that hide well, differences in 
contrast ratios become too small to be significant or paint 
films must be drawn too thin to be reproducible. 

Film thickness is controlled by the application blade. 
Wet film thickness is one half blade clearance because film 
adheres to both blade and substrate and is sheared in the 
middle if paint flow is near Newtonian. The thicknesses of 
two paint films applied by the same blade and the same 
procedure can differ if one paint flows better than the 
other. 

Table 1-Scattering and Absorption Characteristics of Pigments 

Scattering Coefficient Absorption Coefficient 

Wavelength Wavelength 
Pigment Value Dependent Value Dependent 

White ................... High No Zero No 

Black .................... Zero No High No 

Color 
Transparent ..... Zero No High to Zero Yes 
Opaque .......... High Yes High to Zero Yes 

2. Tinting Strength: Tinting strength measurements are 
used to measure light scattering of white pigments (inde- 
pendent of their absorption color) and color strength of 
color pigments (independent of their scattering characteris- 
tics). Results are based on comparisons of relative weights 
of pigments required for equal reflectances of experimental 
and standard paints. The method cannot separate absorp- 
tion from scattering of light. 

For evaluation of white pigments, a controlled amount 
of color pigment is added to provide absorption. For evalu- 
ation of color pigment, a controlled amount of white pig- 
ment overwhelms the effects of the intrinsic scattering of 
the color pigment. 

Measurement is based on  equal reflectance, unequal 
weights of standard and experimental pigment: 

Reflectance ,cxp,,) = Reflectance ,,,, 
and: 

for colors: (K/S)exp,, = (KIS),, x Weight,, / Weightexp,, 

for whites: (S/K)exp,, = (S/K),, x Weight,,, I We igh t , ,  

where K = absorption coefficient of the pigment, i.e., 
the quantitative description of its absorption strength, al- 
most zero for white pigments, large and color dependent 
for color pigments; and 

S = scattering coefficient of the pigment, i.e., 
the quantitative description of its scattering power, almost 
zero for transparent color pigments, non-zero for opaque 
color pigments and high for white pigments (See Table 1). 

Weight of the experimental pigment is adjusted to match 
the reflectance of the standard at "infinite" film thickness.* 
Small differences in tinting strength can be accommodated 
without weight adjustments by calculating relative reflec- 
tance differences. 

Side-by-side tinting strength drawdowns can be used for 
comparisons and measurements of hue and chroma of 
color pigments and for undertone determinations of white 
pigments. 

3. Kubelka-Munk Measurementst: The Kubelka-Munk 
theory (Figure 1) allows determination of pigment strength 
independently for both scattering and absorption. The model 
accounts for reflection and transmission of light by a colorant 
film from upward and downward fluxes through a thin 
elementary layer. Stipulated are uniform distribution of the 
colorant and diffuse lighting. Although neither require- 
ment can be met in oractice, the results of calculations are 
excellent. 

The model is simple but the equations that describe it 
are complicated. They yield two coefficients: Absorption 
Coefficient K and Scattering Coefficient S. Both character- 
ize the colorant film but can be assigned directly to the 
pigments in the film. Frequently encountered in Kubelka- 
Munk context are two values: 

K/S, ratio of absorption (K) and scattering (S) coeffi- 
cients, a measure of the scatteringlabsorption balance of a 
pigment or film; and 

SX, product of scattering coefficient (S) and film thick- 
ness (X), a measure of a film's scattering contribution to 
hiding. 

Measurements can be done in reflectance or transmis- 
sion modes. One film thickness and four reflectance mea- 
surements-reflectances of white background, of black back- 

'The film must be thick enough, so that further increases in 
thickness do not affect reflectance. ' Judd, D.B. and Wyszecki, G., Color in Business, Science and 
Industry. 3rd Ed., John Wiley &Sons. New York, 1975. 
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TiO,, water, and oxygen. Cycling of light and darkness, 
condensation and dryness matters. UV light sources are not 

m ~uhlka.Munk muatcon 

R = 
(R, - RJ i R.- R.( R, - 1IR.J c ~ " " - - ~  

R, - R.. (R, - 1m.J eS*"m-w 

stable, their intensity decays over not much longer 
than exposure experiments. UV fluxes are difficult to mea- 
sure. 

Problems of measurement add to the experimental diffi- 
culties. Change affects different performance characteris- 
tics -gloss, chalk, fade, etc.- at different rates. Failure is 
gradual rather than abrupt. Finally, testing is far too expen- 
sive to encourage the extensive replication that statistical 
reliability would dictate. 

Instead of quantitative durability measures, the industry 
accepts ratings based on simulations of natural exposures. 
Ideally, durability would be measured in terms of times and 
activities: 

1 -  "Durability" = f (time of exposure, reactivity of components, etc.) 
Fiqure 1-Kubelka-Munk model of light flux. Describes the fluxes Such a function would ~rovide  time factors of durabilitv. 
ofdiffuse light within a turbid medium used in measurements of with quantitative rather ihan comparative durability da&, 

hiding opacity and color strength results from different sources could be comuared and degra- 

ground, film over white and film over black-or one reflec- 
tance and one transmission measurement are required for 
independent evaluation of scattering and absorption. 

Absorption and scattering coefficients characterize the 
optical performance of a pigment. For each color pigment 
the coefficients range from near zero to large depending on  
wavelength. They must be measured and applied separately 
for each wavelength band. 

Several other models of the performance of colorant 
films have been proposed. Many are more complex than 
Kubelka-Munk without offering commensurately greater 
insight. None are used widely. 

DURABILITY 
Color pigments are destroyed by the direct interaction with 
UV light. Some quite rapidly, some very slowly, but all fade 
eventually. White pigments, by contrast, are stable but, in 
the presence of water and oxygen, catalyze the breakdown 
of paint films. Thus, color pigments are tested for fade, 
whites for film degradation. 

Often, fade occurs and can be tested faster and in less 
complex settings while film degradation must include cy- 
clic control of moisture and light. Thus the decorative 
performance of pigments is easier to test than their contri- 
bution to the protective function of paint films. 

Color Pigments 
The durability testing of color pigments is fairly simple, 

reasonably reliable, but not quantitative. Paints are made 
with experimental and standard pigments. Panels are painted 
and exposed to sunlight, artificial sunlight, or UV light, 
side by side, portions of the panel covered by a flap. After 
suitable periods, several hundred hours UV or a few months 
outdoors, the panels are compared: exposed versus unex- 
posed and experimental versus standard. 

The rankings that can be derived from the comparisons 
are, of course, qualitative but because performance differ- 
ences between pigments tend to be very large, conclusions 
based on  rankings are reasonably reliable. Unfortunately, 
problems can arise where they matter most: Masstones of 
durable pigments undergo little detectable change even 
after long exposures. Intrinsic fade resistance may have to 
be established by the testing of tints. 

Coatings 
Testing the degradation of paint films is a complex 

matter. Several chemical reactants are involved: polymer, 

dation processes could be modeled. ~ n f o i t u n a t e l ~ ,  "dira- 
bility" cannot be measured as a direct function of time 
because the degradation of a paint film involves multiple 
chains of events with links that are not time-dependent 
and others that are specific to certain systems. 

Usually paints are made of experimental and standard 
pigments, panels are painted and exposed either in cabinets 
for accelerated exposure or outdoors at climates that com- 
bine high humidity, high UV, and long periods of sun- 
shine. Selected manifestations of degradation are measured 
repeatedly over long periods of time. Eventually measure- 
ments are analyzed and results of "experimentals" and 
"standards" compared and ranked. Exposure results are not, 
and cannot be, rigorously quantitative. Far too often statis- 
tical validation is lacking, reproducibility is overestimated, 
and the value of conclusions overrated. 

The simulation of real world conditions seems realistic 
and credible until one examines the shortcuts that must be 
taken because durable paints exposed under relevant condi- 
tions last longer than business can wait for results: 

Durable pigments are evaluated in non-durable vehicles 
and good vehicles with poor pigments. 
Exposures are conducted at environmental extremes. 
Outdoor exposures are not quite natural but accelerated 
by choice of location-desert, tropical and industrial- 
and sometimes by sun tracking of the panels. 

Geographic, meteorological and seasonal variations, and 
exposure starts in the spring or fall add further complica- 
tions. 

CHEMICAL AND MECHANICAL 
PERFORMANCE 
The chemical and mechani I properties of paint films are 
determined by the characteristics of the continuous phase 
of the composite, the binder. The characteristics of the 
discontinuous phases, the pigment mix, contribute little to 
performance except for chemical failures caused by incom- 
patibilities of specific pigments with specific environmen- 
tal agents. 

Carbonate extenders are attacked and dissolved by acids, 
lead pigments discolored by sulfide emissions. Pigments 
and extenders, contaminated with soluble salts, can en- 
hance susceptibility of paint films to blushing, a discolora- 
tion caused by moisture. 

We leave it to polymer and to paint experts to discuss 
the subject in greater detail. 
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Franklin, NJ 07416 
Phone: (973) 827-7878 
Fax: (973) 827-461 3 

Eiger Machinery, Inc. 
888 E. Belvidere Rd., Ste. 214 
Grayslake, IL 60030 
Phone: (847) 548-0044 
Fax: (847) 548-0099 
Dave L. Peterson, V.P.; Beverly 
Thornbloom, Office Mgr.; Robert G. Radcliff, 
Parts Mgr. 

Einstein and Co. 
30285 Bruce Industry Pkwy. 
Solon, OH 44139 
Phone: (440) 498-0500 
Fax: (440) 349-5901 
Bill Einstein, President & Sales Mgr. 

Epworth Morehouse-COWLES 
1400 Kalamazoo St. 
South Haven, MI 49090 
Toll Free: (800) 566-9021 
Fax: (61 6) 637-3421 

Also Epworth Morehouse-COWLES 
1600 W. Commonwealth Ave. 
Fullerton, CA 92833 
(800) 625-481 9 
Fax: (714) 738-5960 
Stewart Rissley; Bret Lewis 

Fabricated Metals, Inc. 
12 Union St., Modena, PA 19358 
Toll Free: (800) 356-9167 
Fax: (610) 383-9030 
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Fawcett Co., Inc. 
3863 Congress Pkwy. 
Richfield, OH 44286 
Phone: (330) 659-4187 
Fax: (330) 659-6991 
Dave LaMaster 

Fryma Inc. 
40 Ethel Rd. 
Edison, NJ 08817 
Phone: (732) 248-0700 
Fax: (732) 248-0705 

Paul N. Gardner Co., Inc. 
316 NE First St. 
P.O. Box 10688 
Pompano Beach, FL 33060 
Phone: (954) 946-9454 
Fax: (954) 946-9309 
E-Mail: gardner@gardco.com 
Paul N. Gardner, Jr., President 

Gilson Co., Inc. 
P.O. Box 677 
Worthington, OH 43085 
Phone: (614) 548-7298 
F a :  (614) 548-5314 
E-Mail: gilson@coil.com 
David W. Ditmars, Marketing Dir. 

Glas-Col 
71 1 Hulman St. 
P.O. Box 2128 
Terre Haute, IN 47802 
Phone: (812) 235-6167 
Fax: (812) 234-6975 

Glen Mills, Inc. 
395 Allwood Rd. 
Clifton, NJ 07012 
Phone: (973) 777-0777 
Fax: (973) 777-0070 
E-Mail: staff 8glenmills.com 
S. Goldberg, Dir. 

Hockmeyer Equipment Corp. 
P.O. Box 11 3 
Harrison, NJ 07029 
Phone: (201) 482-0225 
Fax: (201) 484-6114 
Cathy D. Strahan, V.P. Marketing 

Hoover Color Corp. 
P.O. Box 218 
State Highway 693 
Hiwassee, VA 24347 
Phone: (540) 980-7233 
Fax: (540) 980-8781 
Steve Haimann, Technical Sales Mgr.; 
Charles Hoover, Jr.. Chief Operating 
Officer 

IKA Works, Inc. 
2635 N. Chase Pkwy. S.E. 
Wilmington, NC 28405-7419 
Phone: (910) 452-7059 
Fax: (910) 452-7693 
Scott Council, Product Mgr., Laboratory 
Div.; Scott Bitter, Product Mgr.; Process Div. 

Indco, Inc. 
4040 Earnings Way 
P.O. Box 589 
New Albany, IN 47150 
Phone: (800) 942-4383 
Fax: (800) 942-9742 

Industry Tech 
188 Scarlet Blvd. 
Oldsmar, FL 34677 
Phone: (813) 855-5054 
Fax: (813) 891-9904 
Don MacLeod, President; Bonnie-Jean 
Creais, Office Mgr.; Pete Millennor, 
Plant Mgr. 

INOUE USA 
7018 A.C. Skinner Pkwy. #240 
Jacksonville, FL 32256 
Jerry Chait 

lnternational ReSe~e Equipment Corp. 
Four S. Prospect Ave. 
P.O. Box 198 
Clarendon Hills, IL 60514-0198 
Phone: (630) 325-7040 
Fax: (630) 325-7045 
Thomas J. Mertz, PartnerIAdvertising 

Jaygo, Inc. 
675 Rahway Ave. 
Union, NJ 07083 
Phone: (908) 688-3600 
Fax: (908) 688-6060 
John Hayday, President; Al Matt, V.P. 

Kady lnternational 
127 Pleasant Hill Rd., P.O. Box 847 
Scarborough, ME 04070-0847 
Toll Free: (800) FOR-KADY 
Phone: (207) 883-4141 
Fax: (207) 883-8241 
Web: www.kadyinternationaI.com 

Kemutec, Inc. 
130 Wharton Rd. 
Bristol, PA 19007 
Phone: (215) 788-8013 
Fax: (21 5) 788-51 13 
Sharon Gallagher, Marketing Coordinator 

Littleford Day Inc. 
7451 Empire Dr. 
Florence, KY 41042 
Phone: (606) 525-7600 
Fax: (606) 525-1446 
William R. Barker, Product Mgr. 

Microfluidics lnternational Corp. 
30 Ossipee Rd. 
Newton, MA 02164 
Phone: (61 7) 969-5452 
Fax: (617) 965-1213 
E-Mail: info@mfics.com 
Mike Lento, President; Robert Bruno, V.P. 
SaleslMarketing 

MixMor 
801 Third Ave. 
King Of Prussia, PA 19406 
Phone: (610) 337-2700 
Fax: (61 0) 354-0937 
William J. Preston, V.P., Operations 

Morse Manufacturing Co., Inc. 
P.O. Box 51 8-JCT 
East Syracuse, NY 13057-0518 
Phone: (315) 437-8475 
Fax: (315) 437-1029 

Myers Engineering 
8376 Salt Lake Ave. 
Bell, CA 90201 
Phone: (213) 560-4723 
Fax: (213) 771-7789 
Don Brown; Sales Mgr.; Ron Tymins, Sales 

Netzsch Incorporated 
119 Pickering Way 
Exton, PA 19341 
Phone: (610) 363-8010 
Fax: (610) 363-0971 

Norstone, Inc. 
P.O. Box 3 
Wyncote, PA 19095-0003 
Phone: (215) 635-1366 
Fax: (215) 635-6355 
Daniyel S. Firestone. President; Samuel E. 
Firestone, CEO 

Petts Enterprises 
7 Candlestick Dr. 
Luthe~ille, MD 21093 
Phone: (410) 321-8686 
Fax: (41 0) 321 -8688 
Omer F. Petts, Jr., Owner; Steve 
Coverstone. Sales 

Plast-0-Meric, Inc. 
W227 N6225 Sussex Rd. 
Sussex, WI 53089 
Phone: (414) 246-0344 
Fax: (414) 246-0391 
D.E. Krans, Sales 

Premier Mill Corp. 
One Birchmont Dr. 
Reading, PA 19606-3298 
Phone: (610) 779-9500 
Fax: (610) 779-9666 
Myron Segal, President; Thomas Picone, 
V.P. SalesIMarketing 

Process Systems & Components 
1535 Culver Rd. 
Rochester, NY 14609 
Phone: (716) 654-5150 
Fax: (71 6) 224-0879 
Thomas A. Benedict, President 

Readco Manufacturing, Inc. 
901 S. Richland Ave. 
P.O. Box 15552 
York, PA 17405-0552 
Phone: (717) 848-2801 
Fax: (717) 848-281 1 
E-Mail: readco@usa.pipeline.com 

Reynolds Industries, Inc. 
3601 Foothills Way 
Fort Mill, SC 29715 
Phone: (803) 548-4301 
Fax: (803) 548-1 365 
Kim Pearce, Marketing Mgr.; Dale Hilliger, 
Sales Mgr. 

Charles Ross & Son Co. 
710 Old Willets Path 
P.O. Box 12308 
Hauppauge, NY 11788 
Phone: (51 6) 234-0500 
Fax: (516) 234-0691 
Ronald W. Reid. Executive V.P.; Bogard 
Lagman, V.P. Sales 
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SCHOLD MACHINE CO. 
10590 Oak St., N.E. 
St. Petersburg, FL 33716 
Phone: (813) 579-1 147 
Fax: (813) 579-1806 
Jerome P. Tippett, Sr., PresidentlCEO; 
Lee Zurman, Sales; Jerome P. Tippett, 
Jr., PurchasinglMarketing 

Silverson Machines, Inc. 
P.O. Box 589 E. Longmeadow, MA 01028 
Toll Free: (800) 204-6400 
Fax: (41 3) 525-5804 
E-mail: silverson@usa.com 

Sonic Corp. 
One Research Dr. 
Stratford, CT 06497 
Phone: (203) 375-0063 
Fax: (203) 378-4079 
E-Mail: brakemarrC2aol.com 
Bill Brakemar, President; Robert Brakemar, 
General Mgr.; Claire Skidd, V.P. 

Theysohn America, Inc. 
1001 E.W. T. Harris Blvd., Ste. P313 
Charlotte, NC 28213 
Phone: (704) 455-8829 
Fax: (704) 455-8830 
E-Mail: info@theysohn.com 
Joseph E. Lesnefsky, President 

Thomas Scientific 
99 High Hill Road 
Swedesboro, NJ 08085 
Phone: (609) 467-2000 
Fax: (609) 467-3087 
E-Mail: value@thomassci.com 
Ed Pierzynski, V.P. Marketing; Mike Garner, 
Industrial Marketing Mgr. 

U.S. Best, Inc. 
P.O. Box 346 
New Albany, IN 47151 
Phone: (812) 941-8867 
Fax: (81 2) 941-8982 
Dana Dethy, Marketing Mgr. 

U.V. Process Supply, Inc. 
1229 W. Cortland St. 
Chicago, IL 60614-4805 
Phone: (773) 248-0099 
Fax: (773) 880-6647 
E-Mail: info@ uvps.com 
Kristie Figeuredo. Sales; Stephen Siegel, 
President; Tom Heffennan, Marketing 

Welding Engineers, Inc. 
1600 Union Meeting Rd. 
Blue Bell, PA 19422 
Phone: (215) 643-6900 
Fax: (21 5) 643-6960 
James A. Schak, Dir. MarketingISales 

Werner & Pfleiderer Corp. 
663 E. Crescent Ave. 
Ramsey, NJ 07446 
Phone: (201) 327-6300 
Fax: (201) 825-6494 
Kenneth A. Huber, Business Mgr., Powder 

Westerlins Maskinfabrik AB 
Box 9075 
Trehogsgatan 10 
Malmo, 200 39 
Sweden 
Phone: 46 40 210410 
Fax: 46 40 220403 

WESTERN EQUIPMENT COMPANY 
981 66th Ave. 
Oakland, CA 94621 
Phone: (510) 638-2774 
Fax: (510) 632-5928 
Don Mauone, General Mgr.; Irma 
Dominguez, Marketing Mgr. 

IL, fauu 

me, an 
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Dual Drive Coaxial Dispersers 
SCHOLD MACHINE CO. 

Schold dual drive, dual motor, VHLS coaxial dispersers are de- 
signed for mixing and dispersing products with high viscosities 
in excess of 1,000,000 C.P.S. These dispersers combines a slow- 
speed, high-torque blade with a high-speed, high-shear blade 
in a coaxial position. Thenominal speed range of the slow-speed 
blade is 20 to 155 RPM, while the range of the high-speed blade 
is 400 to 2,000 RPM. Product range capabilities include inks, 
caulks, flush pigments, paints, dyestuffs, epoxies, texturizing 
compounds, putties, adhesives, and resins. 

Circle No. 59 on Reader Service Card 

Gear Bung Entering Mixers 
U.S. BEST, INC. 

A catalog available from U.S. Best, Inc., 
features gear bung entering mixers for 
mixing in closed drums and tanks. These 
reduced mixers were designed for mix- 
ing extra thick products through the 2 
in. bung of a standard 55-gallon closed 
head drum. TEFC, El', air, and variable 
speed electric are standard equipment. 
These products use a 4 in. folding im- 
peller with up to four impellers depend- - ,  . -. ing on the model selected. 

Circle No. 60 on Reader Service Card 

Araki Ring Mill 
PREMIER MILL 

Premier Mill has announced the 
availability of a new ring mill de- 
signed for highly efficient dispersion 
applications. Called the Araki Ring 
Mill, the new product offers mixing 
and dispersing in a single tank. 
Other features include: a closed bot- 
tom on the unit's media vessel, sepa- 
rate variable speed drives and high 
vane disperser blades. In addition, 
vortex action and centrifugal force 
are the only forcesat work within the 
media vessel. The dispersion blades 
are mounted on independent shafts. 

Circle No. 61 on Reader Service Card 

DCP-Megaflow C 
DRAISWERKE, INC. 

The DCP-Megaflow C was devel- 
oped by Draiswerke, Inc., for high 
flow rate grinding and fast recircu- 
lation grinding. This product is 
equipped with the following fea- 
tures: enhanced dynamic media 
separation for better product/media 
separation; super cooled mill system 
for heat sensitive products; and ad- 
vanced grinding vessel and agitator 
design for improved grindmg media 
turbulence. 

Circle No. 62 on Reader Service Card 
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Tumbler Blender 
FABRICATED METALS, INC. 

Fabricated Metals, Inc. introduces the 
Tumbler Blender for mixing both wet 
and dry products. Sizes range from 
26 cu. ft. to 168 cu. ft. capacity. This 
product is made of stainless, carbon 
steel, or aluminum. Safety require- 
ments include: IBC must be in posi- 
tion, fence must be closed, ignition 
key on control panel. 

Circle No. 63 on Reader Service Card 

Horizontal Media Mill 
EMCO USA 

The new ZingerTM horizontal media 
mill from EMCO USA features pro- 
prietary design and technology This 
product's radial rotor vanes draw 
media/product to the chamber cen- 
ter then mechanically force it out- 
ward producing less rotor/product 
slippage and using more shear en- 
ergy in dispersion. Flow-direction 
control bars on the inside chamber 
surface rapidly decelerate and 
evenly disperse the media/product. 

Circle No. 64 on Reader Service Card 

Steel Mixing Tanks 
WESTERN EQUIPMENT CO. 

Western Equipment Co. provides 
4,500 gallon stainless steel mixing 
tanks that are 316 SS, 8 ft. 8 in. X 10 
in.tall, with a dome top and lifting 
eyes; tie down brackets; sanitary fit- 
tings in top (2-2 in. ft, 2-1 1/2 in. ft, 1- 
1 in. ft) 20 in. ft top hinged manway, 
oval-side manway, 2 in. ft discharge. 
Mixers are 1 1/2 HP, 40 rpm, 1 7/8 
in. ft shafts with axial turbine blade. 
Tanks have never been used. 

Circle No. 65 on Reader Service Card 

M-140K High Pressure Electric-Hydraulic 
MICROFLUIDICS INTERNATIONAL CORP. 

Designed to sustain prolonged high 
pressure demands and provide us- 
ers with the opportunity to create 
new formulations and improve ex- 
isting products, the M-140K features 
pressures from 8,000-40,000 psi. 
Available from Microfluidics, this 
product is mounted on locking cast- 
ers for mobility. Other enhancements 
include: a diamond interaction 
chamber; and an aqueous plunger 
lubrication feature (seal quench). 

Circle No. 66 on Reader Service Card 



MEW FROM SCHOLD" 
HORIZONTAL MEDIA MILLS 

The originators of the shot milland your source for media mills 
since 1958, SCHOLD MACHINE CORPORATION is proud to 
introduce our new heavy duty Horizontal Media Mills with the 

same design innovations and 
dependability that 

have helped to make us the 
Standard for the Industry 

since 1949. 

fJ G@ - 

56 liter model. 
Also available in 
other capacities 
(1/'-280 liters). 

All Schold Horizontal Media Mills Come Complete With: 
Rotary Screen with 10 Gallon Flushout Funnel 
Carbide Gap Mounted to Variable Speed 
SS Alloy Discs Gear Feed Pump 
Pressurized Shaft Seals Media Washout Trough 
Media Discharge Tray Tool Kit 
Zoned Chamber Cooling All Safety Features 
Sliding Chamber 

Safety Features 
Low Barrier Fluid Shutoff 
Low Barrier Fluid Pressure 
Shutoff 
High Temperature Shutoff 
High Pressure Shutoff 
Motor High Temperature 
Shutoff 

ALL HORIZONTAL MEDIA MILLS ARE NOT ALIKE 
Experience the Schold Difference 

Southern Facility .- ' 10590 Oak Street N.E., St. Petersburg, FL 33716-3327 
Tel: 813-576-1 147 Fax: 813-579-1806 O LD - : .' Sales. Technical & Safely Hotline: I-BWRGDMIXR MACHINE CO. 

Midwest Facllity 
' 7201 West 64th Place, Chicago, iL 60638-4692 

Precision Dispersion Equipment , Tel: 708-458-3788 or 450-3793 Fax: 708-458-3866 

Since 1949 Sales, Technical & Safety Hotline: 1-800-4MIXERS 
Schold Research & Development, Inc. 

TWO complete Test Labs For your ~onvei ienk : - _ ; Tel: 81 3-576-1 132 r 700-458-3793 

Circle No. 252 on the Reader Service Card 



Multishear Mill 
SILVERSON MACHINES INC. 

A new high-speed mixer has been developed by Silverson Ma- 
chines, Inc. The multishear mill consists of three or four sets of 
finely machined teeth running concentrically against three or four 
sets of stators. The multistage rotor/stator workheads provide 
intense high shear, with a three-stage machine performing over 
three million individual shearing actions per second and a four- 
stage machine with over five million per second. 

Circle No. 67 on Reader Service Card 

E 'H CONN BLADE' 
Patented intensive type blendingldispersing blades with unique 
design features making a radical improvement over old saw I I 
tooth designs. 

* Most efficient and aggressive blendingldispersing blade 
available. 

* Provides proper combination of pumping action and shear1 
dispersion essential for fast and consistent results. * Built in pumping action for material turnover can cut process- 
ing time 30 to 40%. 

* Blades last much longer due to heavier gauge construction 
and shorter required running time. 

* Puts less heat into product. 
* Excellent for high or low speed and high or low viscosity. 
* Supplied with hubs or mounting holes required to retrofit 

and upgrade present equipment. 
* Pumping blades without teeth are available and are excellent 

for more gentle blending and agitation. 

DESIGNERS AND MANUFACTURERS OF INDUSTRIAL MIXING EQUIPMENT 

Stlmn Or Complata Unlb Fw: 
PAINTS URETHANE FOAMS c 0 rvp;io c 0 ADHESIVES SLURRIES GROUTS 

"Wc Ll(ccp TLings  Aired (Up" CEMENTS ETC.. . . 

11 SOUTH MARION STREET WARREN, PENNA. 18365 PHONE814/72$7880 

Circle No. 142 on Reader Service Card 

Journal of Coatings Technology 

Industrial Mixing Equipment 
CONN AND CO. 

Conn and 
Co. designs 
and manu- 
factures in- 
d u s t r i a l  
m i x i n g  
equipment. 
The com- 
pany has in- 
t r o d u c e d  
three pat- 
ented blades 
under the 
tradename 

Conn Bladem. The ITI style featum a 
combination of louvers and teeth. The 
IT has louvers for gentle mixing for 
shear-sensitive materials. TheITC is an 
eight-vane, open style blade that 
proves more shear than the IT while 
allowing material flow. Conn Blades 
reportedly attain results in a shorter 
time with less heat generated. 

Clrck NO. 68 on Reader Service Card 

Jar Mill Machine 
PAUL N. GARDNER CO., INC. 

The Labmill 8000 Jar Mill Machine has 
been developed by Paul N. Gardner 
Co., Inc. The unit features silent o p  
erationwith internal gear transmission, 
mill speed controlled by external po- 
tentiometer that adjusts power output 
voltage, durable unpainted welded 
steel case with chip and corrosion re- 
sistant black powder coating, and low 
power consumption during continu- 
ous operation. 

Circle No. 69 on Reader Service Card 

Concentric Shafl Disperser 
BOWERS PROCESS EQUIPMENT INC. 

Bowers Process Equipment has added 
a concentric disperser with a telescop- 
ing shaft to its line of mixers and dis- 
persers. At any time during the process, 
while still maintaining vacuum and 
without interfering with any other 
function, the centrally located d i p m r  
shaft can be hydraulically raised or 
lowered to vary the mixing action or 
suit the batch depth. With this feature, 
one vessel can be used to efficiently mix 
everything from small starting batches 
to maximum tank capaaty. 
Clrcle No. 70 an Reader Service Card 



Mr. Catton reiterated that svstems 1 

Peter Brown, of Ciba, received a 25- 
year membership pin. 

Tony Pledger, of EMS Chemie AG, 
discussed "THE USAGE OF B HYDROXY- 
ALKYLAMIDES IN DURABLE EXTERIOR POWDER 
COATINGS." 
i Mr. Pledger stated that the use of 

powder coatings is growing. In addi- 
tion, the speaker described the function 
of TGIC. He said that it gives good prop- 
erties but it is not considered environ- 
mentally friendly. The present classifi- 
cation is Xn but in 1998 it will be toxic. 
Of the alternatives, HAA shows the best 
properties and is virtually non-toxic. 

Charging characteristics of HAA are 
suitable for Corona and Tribo applica- 
tion and storage stability is improved. 

The outline of new HAA types were 
given. These show excellent durability 
outdoors thus opening up new applica- 
tions. TGIC, however,is still better where 
industrial direct fired gas ovens are con- 
cerned. 

In conclusion, the speaker empha- 
sized the chemical advantage of HAA. 
Gas oven stability will be improved and 
the excellent weatherability will lead to 
new outlets for powder coatings. 

TONY WALLINGTON, Secretary 

BIRMINGHAM-NOVEMBER 

'Metal Pretreatments" 

The evening's technical presentation 
was delivered by Ron Catton, of Henkel 
Corp. He spoke on "METAL PRETREAT- 
MENT~." 

According to Mr. Catton, environ- 
mental legislation has made metal pre- 
treatment a more complicated process 
especially where effluent discharge and 
sludge disposal is concerned. 

Iron phosphate is the most environ- 
mentally friendly but has a limited per- 
formance. Zinc phosphate can give very 
good results but accelerators such as ni- 
trates can give disposal problems. 

The speaker described other systems 
including polymer zirconium and tita- 
nium organics. He also said that better 
plant design is an option. More coopera- 
tion between the paint manufacturer and 
the pretreatment manufacturer would 
help. 

that fail the health and safety require- 1 B~RMINGHAM-FEBRUARY 
ment will not be viable. 

TONY WALLINGTON, Secretary 
"Non-Impact (Digital) Imaging" 

BIRMINGHAM-DECEMBER 

"Gloss Measurement" 

"GLOSS MEASUREMENT" was presented 
by Keith Smith, Consultant. 

Mr. Smith said that gloss is the first 
thing people notice in a paint finish. Any 
defects in the film are immediately ap- 
parent. 

The measurement of gloss was de- 
fined in 1925 but the human eye sees 
other factors as regards to the paint fin- 
ish, e.g., image clarity. Optical illusions 
can sometimes cause problems, hence, 
the necessity of a standard measurement 
instrument. 

The various types of gloss measuring 
instruments were discussed. Mr. Smith 
noted that 60" and 20" angles are better 
able to give readings that take into ac- 
count haziness. 

A gloss measuring instrument should 
give reproducible results, gloss, haziness, 
and distinction of image, preferably with 
a software and memory facility. 

TONY WALI.INGTON, Secretnry 

FSCT Secretary-Treasurer Gerry 
Gough, of ICI Packaging Group, pre- 
sented Stan Ray with a 50-year member- 
ship pin. 

K. Chater, of Akcros Chemicals 
America, received a 25-year membership 
p in  

D. Penrice was presented with an 
Honorary Life Membership. 

The evening's presentation was de- 
livered by Stuart Partridge. He discussed 
"THE IMPACT OF NON-IMPACT (DIGITAL) IM- 
AGING." 

According to Mr. Partridge, digital 
revolution has dramatically increased the 
speed of data transmission. Although 
28,000 to 56,000 bits per second are used 
on telephone/modem systems, figures 
of 650 million bits per second are now 
achievable today and further advances 
will be made. 

Digitally controlled thermal transfer, 
ink jet, ink spray, and electrostaticprint- 
ers provide the opportunity to print com- 
puter designs. 

Mr. Partridge stated that combining 
the new data transmission speeds with 
new printing techniques has enabled 
many objects to be printed quickly and 
comparatively cheaply. There are no 

available in ~ u r o ~ e .  
The speaker showed a series of pan- 

BIRMINGHAM-JANUARY 

"Automotive Styling" 

Stephane Richaro, of Engelhard Corp., 
discussed "TRENDS IN AUTOMOTIVE STYL- 
I N G  IN  EUROPE." 

The current situation of pearlescent 
pigments in the automotive industry 
varies from place to place; for example, 
Japan prefers metallics. 

According to Mr. Richaro, new prod- 
ucts with improved flip flop effects have 
been developed, but there may be a de- 
lay of up to three years before they are 

els with various effects. A substratecon- 1 
taining glass flakes gave a particularly I 

priniing plat& to b e  prepared, etc. Us- 
ing digital printing techniques can be 
more economic for printing small runs 
of an individual design, such as posters, 
carpets, ties, etc. With long runs of an 
individual design the older techniques 
would be more economic. Digital non- 
impact printing entails high capital plant 
cost and high cost of specialized inks 
but benefits from its flexibility. 

It was stated that electrostatically 
printed images had to be laminated to 
produce scuff resistant images. 

Sublimation dyes have been used on 
cloth to produce theater backdrops. A 
block of solid ink was shown. 

striking effect. 
Mr. Richaro said that the flio f l o ~  ef- 

- -  - - 

TONY WALLINGTOS, Secretnry 

CDIC-MARCH 
1 ,  

fect will be improved further. 

T~~~ wALLINGTON, Secretnry "Natural vs. Accelerated Testing" 

Nominating Committee Chair Will- 
iam Jelf, of Akzo Nobel Coatings Inc., 
reviewed the ballot for 1998-99 officers. 
Mr. Jelf asked for additional nomina- 
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tions; however, none were submitted. 
The nominations were closed and will 
be voted on in April. 

Scholarship Committee Chair An- 
drew Noguiera, of Hunting Industrial 
Coatings, announced the Jeff Grossman, 
of Akzo Nobel Coatings Inc., is the re- 
cipient of the Lew Larson Scholarship. 

The Executive Committee recom- 
mended that the Society donate $500 to 

CIEF in honor of Lew Larson, Ed Fasig, 
Ernie Mueller, and Herb Fenburr. The 
membership approved the recommen- 
dation unanimously. 

The evening's technical speaker was 
Cleveland Society member Glenn J. 
Bebie, of Q-Panel Lab Products. Mr. 
Bebie discussed "NATLIRAL VERSUS ACCEL- 
ERATED TESTING: WHAT IS mE BEST WAY?" 

According to Mr. Bebie, ultraviolet , energy, condensation, and temperature 

STRODEX SEKdO STRODEX P-100 
DEXTROL OC-50 

Dexter surfactants are being successfully and widely used for 
the many and exceptional benefits they provide, among them 

improved gloss* enhanced color acceptance* increased 
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are the three primary conditions that 
combine to attack a coating's appear- 
ance and longevity. Ultraviolet energy 
between 295 to 400 nm is the range of 
interest for coatings purposes because 
anything past the 295 nm cutoff is not 
natural. It has been stated that short 
wavelengths are more damaging than 
long wavelengths and that the relation 
between the sun angle and air mass is 
critical to severity of its effect. In addi- 
tion, moisture should be considered in 
the form of condensation to a greater 
extent than rainfall. Higher temperatures 
translate to greater degradation. 

Mr. Bebie stated that in outdoor ex- 
posure testing, the panels are angled to 
reproduce real-life effects as closely as 
possible. Forty-five degrees is the most 
common angle providing a representa- 
tion of UV, wetness, and temperature, 
however, it is unrealistic. Five degrees, 
as specified to automotive is more real- 
istic, since it closely simulates the vary- 
ing angles of the actual application. Mr. 
Bebie said that 90" as applied to indus- 
trial maintenance scenarios is the least 
severe of the angles considering the re- 
sulting exposure effect of UV, wetness, 
and temperature. 

The speaker said that horizontal ex- 
posure is used for roofing material ap- 
plications and is understandably harsh 
considering the puddle effect which re- 
sults. Other specific circumstances are 
implemented to determine their effect 
upon various applications. Under glass 
is used for instances such as art and tex- 
tile in which shorter wavelengths are 
filtered out and little wet time is experi- 
enced. Under glass is combined with 
black box which is a GM automotive 
specification created in the 1970s. Such a 
combination would evaluate steering 
column and other interior automotive 
part performance. Backed applications 
are used to simulate construction type 
applications where temperature swings 
from heated to cooled are common. Mr. 
Bebie noted an interesting inconsistency 
concerning testing of panels on racks in 
that panels on the outer areas of the rack 
can be cooled by the wind where as the 
panels located on the inner areas are not 
cooled thus skewing the temperature 
variable. 

The speaker stated that laboratory 
testing is done by three means of screen- 
ing: carbon arc, xenon arc, and QUV. 
Carbon arc is a Japanese specification 
growing into greater obsolescence. Xe- 
non arc is a German-developed method 
utilizing the full spectrum from 295 to 
700 nm. The Boro/Boro filter can be used 
to more closely simulate sunlight. The 
Quartz/Boro filter goes below the ac- 
tual wavelength range which is disad- 
vantageous when considering true life 
coating applications. Wetness variables 



can also be added to the testing configu- 
ration. Variables with the Xenon method 
do develop with aging of the apparatus 
and its light source. QUV utilizes eight 
lamps at a two-inch distance from the 
exposure. Condensation simulation is 
created in the off light cycles. The QUV 
provides the best simulation of UV light 
in an accelerated tester for the shorter 
wavelengths. Wavelengths of 400 nm 
and more are not well covered by the 
QUV. An irradiance control micropro- 
cessor enables the machine to lock in 
appropriate stable irradiance while add- 
ing longevity to the lamps. Spray, in ad- 
dition to condensation, variables can also 
be added to the testing configuration. 

Natural testing is more realistic, 
easier, inexpensive, and recognized as 
an international benchmark, noted Mr. 
Bebie. Accelerated laboratory testing 
provides faster results, reproducibility, 
and standardization. Ultimately, natu- 
ral testing is the best means by which to 
test, but, real world demands sometimes 
require speed to be considered over re- 
alism. The best course of action is to use 
accelerated testing for more immediate 
results to then be compared with real 
world results when finalized. All things 
taken into consideration leads to the con- 
clusion that both natural and acceler- 
ated weathering are advised. 

BRIAN MARZANO, Secretary 

CLEVELAND-FEBRUARY 

"New Waterborne Phenoxy 
Resins" 

President James Currie of Jamestown 
Paint Co., noted that bylaws changes 
will be posted in the monthly flyer. He 
asked the members to read these changes 
since they will be voted on in March. 

Technical Committee Chair Ben 
Carlozzo, of DCA Coatings, presented 
FSCT Certificates of Merit to the mem- 
bers of the Committee in recognition of 
the First Place Award for their presenta- 
tion at the FSCT Annual Meeting in At- 
lanta, GA, of "Temperature Dependence 
on the Rheological Behavior of Modi- 
fied Acrylic Latex Coatings." The fol- 
lowing members were acknowledged for 
their efforts: Ben Carlozzo; Chris 
Harding, Coatings Research Group, Inc.; 
Brian Mysza, The Sherwin-Williams Co.; 
Russell Raymond, Q-Panel Lab Products; 
John Weaver, Case Western Reserve Uni- 
versity; Charles Williams, The Lubrizol 
Corp.; Jeff Andrews, Montana Products; 
Mark DeLorenzo; Steve Grossman, Q- 
Panel Lab Products; Fred Anwari, 
BFGoodrich; Wally Stipkovitch, Coatings 
Research Group Inc., Juan Jarufe, X-I-M 
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Products, Inc.; Brian Scarry; Connie Wil- 
liams, The Lubrizol Corp.; Guy Wilson, 
The Sherwin-Williams Co.; Liz Blanck- 
schaen; and Roy Glover, The Mahoning 
Paint Corp. 

Larry Waskowski, of Phenoxy Spe- 
cialties, spoke on "NEW WATERBORNE PHE- 
NOXY RES~S." 

Mr. Waskowski stated that phenoxy 
describes a polymer. The name was 
coined by Union Carbide in the 1960s, 
when they first developed phenoxy res- 
ins. Phenoxy resins can be described as 
a family member of a polyhydroxyether. 
The speaker stated that it contains an 
ether linkage, which is fundamental to 
the polymer, and a hydroxy group--es- 
sentially an epoxy resin backbone. Phe- 
noxy resins share many of thesameprop- 
erties as evoxv resins due to the aro- 

L ,  

matic linkage, which provides resistance 
to hvdrolvsis, chemical resistance, tough- 
ness and'hardness, and to the hydrgxy 
group, which provides adhesion to metal 
substrates. Thev differ from epoxies due 
to n which re& in a highLmolecular 
weight polymer. 

Mr. Waskowski stated that in solid 
grade phenoxy resins, since n is large, 
the end groups become trivial. No ep- 
oxide remains and the end groups are 
actually alpha hydroxyls, alpha glycols, 
or aromatic hydroxyls. These resins are 
amorphous, havea T8 of 98'C, have ther- 
moplastic properties and are actually 
sold as a plastic. They are tough and 
ductile, and form many polymer alloys. 
Experimental work is currently being 
carried out where the phenoxy is being 
used in film lamination. Here it is being 
used as a protective coating, replacing a 
solvent-borne coating. Phenoxies are also 
being used as seal&le film due to the 
excellent oxygen barrier properties they 
exhibit. 

Solution phenoxies, when compared 
to epoxies, exhibit very high impact 
strength. They are typically used as zinc 
rich metal primers and as clear coatings 
for containers and drum liners. They can 
be easily crosslinked with isocyanates, 
ureas, melamines, and phenolics at the 
hydroxyl sites. Since the hydroxyl sites 
are numerous it allows one to index very 
well on crosslinkers. These resins exhibit 
excellent adhesion, hardness with flex- 
ibility, impact resistance, and water and 
chemical resistance. The major drawback 
is the high viscosity which necessitates 
using them in low solids systems. Re- 
ducing to a usable solids level accounts 
for the high VOCs of these solution 
phenoxies. Since they must be reduced 
to such a degree it only made sense to 
focus on developing water-based 
phenoxies to lower not only the cost but 
also the VOC level. 

Current water-based versions, some 
of which are commercially available and 

others which are being developed, are 
typically surfactant free, anionically sta- 
bilized by tacking on a carbonyl group, 
pH sensitive, exhibit non-Newtonian 
rheological properties, but do contain 
some organic solvents as coalescents. 
They are available in a range of particle 
sizes and are primarily designed forbake 
applications. The possibility exists for 
some room temperature applications by 
mixing with a lower Tg resin to obtain 
room temperature cure. 

The speaker stated that current for- 
mulation work includes DTM thermo- 
set enamels, baked at 150°C and 
crosslinked with blocked isocyanates, 
phenolics, or melamines. When baking 
at that temperature the crosslinker can 
be used at 8-15 parts per hundred parts 
resin, which is under index. They can be 
baked without crosslinkers and still ob- 
tain some of the same properties but 
temperatures must be above 172°C. 

In low bake enamels, around 90- 
12O0C, the high amino content mela- 
mines work verv well as crosslinkers. At 
these temperatures some performance 
over certain plastics can be achieved. 

Additional formulation latitude is 
available by blending the water-based 
phenoxy with other water-based resins 
such as: low molecular weight anioni- 
cally stabilized acrylics, urethanes, ep- 
oxv esters. and alkvds. The water-based 
phenolicsire gene;ally compatible with 
these resins which allows latitude incon- 
trolling for cost. Using these resins at 20 
phr in a thermoset enamel helped the 
economics of the system without ad- 
versely affecting the performance prop- 
erties. Conversely, adding the phenoxy 
at 20 phr to the base resin did not im- 
prove the performance properties of the 

A - 
base resin: 

Future work focuses on trying to re- 
alize the water-based phenoxies in air 
dry coatings. Initial trials indicate that 
the T is still too high causing the reac- 
tionsgto be sluggish. Focus may be on 
providing new phenoxies with lower Tg 
to correct the problem without effecting 
performance. 

PATRICIA WAGLE, Secretanj 

KANSAS CITY-FEBRUARY 

computer screen and mechanics of the 
web site. 

The evening's speaker, Sid Lauren, of 
CR Minerals, spoke on "AVOIDING THE 
CRYSTALLINE SILICA." 

According to Mr. Lauren, in 1987 the 
IARC determined quartz containing 
crystalline silica to be a cancer causing 
agent, specifically silicosis. Diatoma- 
ceous earth with less than one percent 
crystalline content is considered amor- 
phous. Historically, around World War 
11, fluxed diatomaceous crystalline silica 
became popular in low luster finishes 
for the U.S. Government. Its popularity 
has lingered and is considered an inte- 
gral part of the industry. Mr. Lauren 
recommended a deposit of naturally oc- 
curring silica (diatomite) that does not 
need to be flux calcined. This would pro- 
duce a formulated paint with no report- 
able silica. 

TOM HILTON, Secretary 

LOUISVILLE-FEBRUARY 

Federation Officer Visit 

FSCT Secretary-Treasurer Gerry 
Gough, of ICI Packaging Group, dis- 
cussed some of the changes at the Fed- 
eration level; most notably, the addition 
of the Arizona Society as the 27th Con- 
stituent Society. Mr. Gough stated that 
there is a need to strengthen the rela- 
tionship with other worldwide profes- 
sional groups. He also said that the FSCT 
needs to increase the number of educa- 
tional offerings as well as membership 
offerings. 

FSCT Executive Vice-President Rob- 
ert F. Ziegler, recognized the dedicated 
efforts of Louisville Society members 
John Lanning, of Courtaulds Coatings 
Inc., and Ilona Duvall, of Red Spot Paint 
and Varnish Co. 

William Leightner, of C.L. McGuire 
Co., announced that the Executive Com- 
mittee selected three individuals to re- 
ceive educational grants. The recipients 
are: Dana Phillips, of Color Corp., Chris 
King, of Courtaulds Coatings, and 
Monisha Bamhill, of Red Spot Paint and 
Varnish Co. 

"Crystalline Silica Hazard" 

President Randy Ehmer, of Walsh & 
Associates, Inc., announced that the Joint 
Meeting of the Kansas City and St. Louis 
Societies will be held on June 5-6, at Lake 
of the Ozarks, MO. 
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Chris Lockhart, of Reynolds Metals 
Co., announced that the deadline for 
Outstanding Service Award nominations 
is March 1,1998. 

M,. Lockhart gave the first reading 
for the bvlaws chanae to move the end 

Kyle Frakes, of Tnemec Co., Inc., dem- 
onstrated the Society's web page: 
www.kcsct.org. Mr. Frakes displayed the 

of the fisGal year to Gne 30. 

Ilona Duvall presented "PEARL AND 

~ ~ " m  P ~ G M E N ~ ~ ~  WATERBORNE COAT- 



IN(;5: WHAT VARIABLES DETERMINE O ~ I M U M  
PERFORMANCE." The LSCT Technical Com- 
mittee submitted this paper in the APJ/ 
Voss Awards Competition during the 
1997 FSCT Annual Meeting. 

The rheological relationship and per- 
formance of a waterborne coating with 
pearl and aluminum pigments for plas- 
tic substrate application were evaluated. 
Aluminum and pearlescent pigments are 
specially treated for application in water- 
borne systems. Ms. Duvall said that rhe- 
ology is one of the factors that strongly 
influences the efficiency of pearlescent 
and metallic pigment performance. Start- 
ing with a known satisfactory clearcoat 
formula, pigment levels are varied and 
the rheology profile measured. Auto- 
matic spraymation equipment was used 
to apply the coatings to a plastic sub- 
strate to assure repeatable results. The 
color and gloss of each dried coating 
was measured. The results are the crite- 
ria for determining the relationship be- 
tween pigment performance and the rhe- 
ology of the coating system. 

The speaker highlighted the aspects 
of rheology. Rheology is the study of 
deformation and flow of materials un- 
der force. Time and PVC (pigment vol- 
ume concentration) of the formulation 
characterize the flow of materials. To 
determine the optimum rheological per- 
formance for aluminum and pearlescent 
pigments when applied to polycarbon- 
ate plastic substrates, several variations 
of the formula were evaluated to deter- 
mine the effect of each component on 
the formulation. Various viscometers 
and rheometers were explained includ- 
ing the Zahn cup, Stormer viscometer, 
Brookfield viscometer, and a rheometer. 
Rotation flow and oscillatory flows were 
discussed and their measurements were 
defined as variables influencing rheol- 
ogy. A rheometer measures the ampli- 
tude and frequency of a sample. 

Ms. Duvall explained differences of 
Newtonian and nowNewtonian shear 
curves and the influence of shear rates 
for each. Flow curves and viscosity 
curves are generated for increasing shear 
rate. The amplitude sweep was deter- 
mined for the control clear coating. The 
flow determined that the structure 
changed under high shear rate. Next, 
aluminum was added to the clear for- 
mula at 0.8 lb per gallon and evaluated. 
This loading was determined by visual 
inspection of spray-outs. Pearlescent pig- 
ment in clear gave good visual appear- 
ance at 1.0 lb per gallon of pearl pig- 
ment. Good correlation of visual inspec- 
tion and rheological properties was ob- 
tained for optimum loading levels. The 
rheological component drastically 
changes when one increases the alumi- 
num to 1.5 Ib per gallon. 

In conclusion, aluminum and pearl 
pigments have an effect on rheology of a 

coating. Pearl has a greater effect on vis- 
cosity when formulated beyond the 0.6 
to 0.8 Ib per gallon for combined alumi- 
num and pearl. 

CAROL WINSLOW-RAPP, Secretary 

MONTREAL-APRIL 

Spring Symposium 

Nicole Riopelle, of Nesbitt Bums, ad- 
dressed "THE INGREDIENTS OF A COMFORT- 
ABLE RETIREMENT." 

Ms. Riopelle discussed the five es- 
sential steps of retirement planning. The 
steps are: (1) formulating a plan; (2) de- 
fining our objectives; (3) planning our 
retirement; (4) formulating and manag- 
ing our investment program; and (5) 
choosing a consultant. 

Jim Wise, of Nacan Product Ltd., cov- 
ered "PAINT: FUTURE TRENDS (THE YEAR 
2000)." 

Mr. Wise stated that the paint indus- 
try has undergone numerous changes. 
Since many companies have merged, 
new products have been developed. Ac- 
cording to Mr. Wise, product develop- 
ment is often influenced by the Ameri- 
can and European markets, which fre- 
quently have to face greater pressure 
from governments and environmental- 
ists. 

In addition, the speaker discussed the 
different industrial and commercial tech- 
nologies as well as the future trend of 
these markets, which will affect the Ca- 
nadian industry in the future. 

Jacques Charuest discussed "How TO 

MEASURE YOUR VULNERABILITY TO STRESS." 
Mr. Charuest used an interactive ap- 

proach to make the attendees aware of 
the internal and external stress factors. 
He presented day-to-day stress manage- 
ment techniques and gave advice for cop- 
ing with stress. 

Pierre Hadaya, of ESI Group spoke 
on "CHOOSING A COMPUTER AND ITS COM- 
PONENTS." 

Mr. Hadaya discussed the criteria to 
be considered when purchasing a com- 
puter. He also spoke on the software 
included in the purchase of a computer. 

HORACE PHILIPP, Society Representative 

NEW YORK-MARCH 

FSCT Officer Visit 

A moment of silence was observed in 
remembrance of William Singer, NYSCT 
Past-President (1977) and his wife 
Naomi. 

FSCT Secretary-Treasurer Gerry 
Gough, of ICI Packaging Group, dis- 
cussed FSCT's Strategic Plan. Mr. Gough 
noted that the Strategic Plan includes: 
(1) protecting and growing the current 
membership base; (2) improving FSCT's 
value to the members; and (3) changing 
the bylaws to facilitate membership and 
payment of dues. 

FSCT Executive Vice President Rob- 
ert F. Ziegler discussed the FSCT Strate- 
gic Plan further, stating that these 
changes have been worked on for over 
five years. With the implementation of 
the Plan, membership would be avail- 
able at ICE. In addition, Mr. Ziegler noted 
that the JCT's Regulatory Update now 
features more global information. 

1 The evening's speaker was Detroit 
j Society member Rose Ryntz, of Visteon. 

She discussed "THERMOPLASTIC OLEFINS." 
Dr. Ryntz highlighted a new plastic 

being used in the automotive industry: 
thermoplastic olefii (TPO). According 
to the speaker, it is relatively low in cost, 
low weight, and features excellent bal- 
ance of mechanical and physical proper- 
ties. It is a blend of polyolefin and rub- 
ber. The cohesive strength of a painted 
TPO substrate is often sacrificed under 
compressive loadinglshearing condi- 
tions encountered in the field. It has been 
determined that the cohesive strength of 
the painted TPO substrate can be in- 
creased to satisfy field condition require- 
ments through changes made in the TPO 
compounding as well as by variations 
made in topcoat chemistry. 

According to Dr. Ryntz, the major 
problem with it is paintability. The paint 
has to diffuse through the top layer of 
polypropylene, swell the rubber compo- 
nent, and entangle with it to gain adhe- 
sion. Some of the problems encountered 
when painting include paint film thick- 

At the March meeting of the New York 
Society, Robert Schroeder, of'Elementis, 
presents Rose Ryntz, of Visteon, with a 
speakers plaque. 
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ness, crystallinity of the top layer of the 
film, and availability of the rubber. Usu- 
ally a solvent-based primer is used to 
soften the rubber for adhesion. A pig- 
mented midcoat is then applied, and fi- 
nally, a clear acrylic urethane topcoat. 
Sometimes pretreatrnents are used prior 
to paint application. The cost of coating 
the TPO represents 65% of the total cost. 
Therefore, failure through application or 
paint choice can double this cost. 

New testing methods had to be de- 
veloped to minimize these costs and as- 
sure proper adhesion. One such test is to 
put a fluorescent dye into the paint to 
watch penetration. Increased penetration 
equals increased adhesion. Another is 
an adhesiometer test which shows how 
good the cohesive strength of the sub- 
strate is. The end result is that you can- 
not look at plastic or coating separately 
any longer due to constant changes in 
either which results in potential failures 
in the system. 

E. ROBERT CARDIN, Secreta y 

NORTHWESTERN-MARCH 

FSCT Officer Visit 

A moment of silence was observed in 
remembrance of Donald P. Swanson, of 
Willard N. Swanson Co. 

FSCT President Elect Forest Fleming, 
of Akzo Nobel Coatings Inc., presented 
an overview of ICE '97. In addition. Mr. 
Fleming explained the proposed changes 
at the Federation level. These changes 
include beginning the membership Gar 
on thesame date for all Societies, stream- 
lining the membership acceptance sys- 
tem, and adding two members to the 
Executive Committee. 

FSCT Director of Educational Services 
Mike Bell highlighted future educational 
activities. 

ROBIN N O R C ~ ,  Secreta y 

"The Use of Wax in Surface 
Coatings" 

President-Elect Brian O'Connor, of 
E.W. Kaufmann Co., announced the of- 
ficers nominated for 1998-99. They are: 
President-Elect-Neil Shearer, Andek 
Corp.; Secretary-A. Marshall Jones, Van 
Horn, Metz & Co., Inc.; Treasurer-Brian 

Gilbert, E.W. Kaufmann Co.; Assistant 
Treasurer--Charles Pohan, M.A. Bruder 
&Sons, Inc.; Senior Member-At-Large-- 
Sam Firestone, S.E. Firestone Associates, 
Inc.; Junior Member-At-Large-Mario 
Navarro, IPC/PyroTech Industries; 
Membershp Committee Chau-Daniyel 
Firestone, S.E. Firestone Associates, Inc.; 
Technical Committee Chair-Pat 
Peterson, ARC0 Chemical Co.; Educa- 
tional Committee Chair-Rich Granata, 
Lehigh University; and Honorary Direc- 
tor-Don Fritz. 

The first speaker of the evening was 
Randall Ocamb, of Innovative Motion 
Solutions. He discussed "Rrnucl~c; 
WORKERS' COMPENSATION COSTS AND IN- 
CREASING PRODUCTIV~ THROUGH ERGONOM- 
ICS." 

Mr. Ocamb focused on materials han- 
dling products that solve ergonomic 
problems while increasing productivity. 
A hoist that uses vacuum to grasp a 
variety of loads was demonstrated in a 
video presentation. Handling techniques 
for five-gallon pails, 55-gallon drums, 
and various sizes and weight bags were 
also demonstrated. 

The evening's second speaker was 
New York Society member Gregory 
Fedorchak, of Elementis Specialties. Mr. 
Fedorchak spoke on "THE USE OF WAX IN 

SURFACE COATINGS." 

Mr. Fedorchak covered the history of 
the use of wax in coatings. He also de- 
fined what a wax is. Softening point and 
melt point are the primary characteris- 
tics considered in wax selection. Higher 
softening point waxes produce harder 
coatings. Softer waxes produce better slip 
to the coating, which protects against 
marring. In the 1950s low molecular 
polyethylene was the first synthetic used 
in coatings. According to the speaker, 
polyethylene wax replaced beeswax and 
other natural waxes that were mainly 
softer. Micronizing of waxes using cryo- 
genic process produced waxes with a 
particle size that imparts the optimum 
mar resistance for the surface. Wax emul- 
sions allow a better gloss to form but 
have less blocking and scuff resistance. 
Protrusion of wax particles beyond the 
surface of the coating produces a ball 
bearing-like effect that allows the lowest 
resistance to drag. 

Mr. Fedorchak stated that waxes can 
also be used as flatting agents due to 
their light scattering effect. Particle size 
and distribution control the degree of 
flatting. The amount of wax present on 
the surface of the coating, as well as 
particle size and distribution, will affect 
recoatability. The dispersion of a wax in 
a solvent can affect its performance in a 
coating by altering its mobility in a coat- 
ing during the drying and curing pro- 
cess. 

N E ~  SHEARER, Secretary 

SCAM ALERT UPDATE 

T hanks to everyone who sent copies of letters "proposing" 
millions of dollars from Nigeria in return for your bank 
account number. From the number received here it 

appears that the Nigerian suspects are spending more on postage 
and faxes than they may make in fraudulent dealings. 

This just in . . . 
If you get a call from someone identifying themselves as a 

phone technician who asks you to press 90# and then hang up in 
order to complete a test of the line-Don't do it! This is a scam 
originating from several jails and prisons. That code gives the 
"technician" access to your line, allowing them to make a long 
distance call, charged to your account. Ask for the caller's name 
and number and tell them you'll call back. Then call the phone 
company to report the incident. 
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BIRMINGHAM 

Associate 

Gregory, Brian [.-Tioxide Europe Ltd., 
Hartlepool. 

Jenkins, Colin H.-Laporte Industries, 
Eversholt, Beds. 

Active 

Pate!, Ken-Bondo/Mar-Hyde Corp., Cincin- 
nati, OH. 

Associate 

Andrews, Scott L.-Maroon Inc., Louisville, 
KY. 

CLEVELAND 

Active 

Burford, Mark B.-Jamestown Paint Co., 
Jamestown, PA. 

Fox, Paula G.-The Sherwin-Williams Co., 
Cleveland, OH. 

Kurpieruski, Thomas-Lord Corp., Erie, PA. 
Scranfon, Robert 1.-Morton Industrial, 

Orrville, OH. 

Associate 

Burk, Rody M.-Bakertown Container, 
Bakerstown, PA. 

Short, Christina K . 4 i b a  Specialty Chemicals, 
Cleveland Heights, OH. 

St%fensen, Steven H.-Eastman Chemical Co., 
Columbus, OH. 

Tamerlano, Nick A.-Henkel Corp., N. 
Royalton, OH. 

DETROIT 

Active 

Houle, Mark L.-United Paint & Chemical 
Corp., Southfield, MI. 

Lacasse, Robert A.-United Paint & Chemical 
Corp., Southfield. 

Oruis, Eric C.-United Paint & Chemical 
Corp., Southfield. 

Zhang, Jane-United Paint &Chemical Corp., 
Southfield. 

Associate 

Adams, Larry 1.-Temeco Automotive, Mon- 
roe, MI. 

Henderson, Harper-PC1 Magazine, Troy, MI. 

KANSAS CITY 

Associate 

Caudle, Sarah B.-Peninsula Polymers, Kan- 
sas City, MO. 

Robertson, Stuart L.-HCI Chemtech, Kansas 
City. 

LOS ANGELES 

Active 

Ahonen, RolfA.-Ameron International, Brea, 
CA. 

Angenent, Conrad H.-Poly-Fiber Inc., River- 
side, CA. 

Barrie Jr., Edward-Dura Coat Products, Riv- 
erside. 

Burdette, David L.-Surface Protection Ind., 
Inc., Los Angeles, CA. 

Chattopadhyay, Ashok K.-Deft, Inc., Irvine, 
CA. 

Cortex, William N.-Behr Process Corp., Santa 
Ana, CA. 

Coulter, Kenneth W.-The Sherwin-Williams 
Co., Ontario, CA. 

Hasbrouck, Mark S.-The Sherwin-Williams 
Co., Ontario. 

Jerge, David C.-Frazee Industries, San Diego, 
CA. 

Knight, Michael C.-Spraylat Corp., Los An- 
geles. 

Kulnane, fohn C.-Behr Process Corp., Santa 
Ana. 

Nguyen, Phuong-Coatings Resource Corp., 
Huntington Beach, CA. 

Associate 

Anderson, Vincent P.-E.T. Horn Co., La 
Mirada, CA. 

Atkinson, Kenxlariant Corp., Pasadena, CA. 
Fleuy, James-Superior Color & Chemical, 

Agoura Hills, CA. 
Goldenbaum, ]on-Poly Fiber Inc., Riverside 

CA. 
Halpin, Steve M.-ChemCentral, Santa Fe 

Springs, CA. 
Roney, Harold-ChemCentral, Santa Fe 

Springs. 
Roque, Raquel A.-ChemCentral, Santa Fe 

Springs. 
Sathre, Kevin D.-ChemCentral, Santa Fe 

Springs. 
Swaggerty, David-MSC Specialty Films, Inc., 

San Diego, CA. 
Wickersheim, Troy P.xhemCentra1, Santa Fe 

Springs. 
Wool, Glenn-Ashland Chemical Co., Santa 

Ana, CA. 

NEW ENGLAND 

Active 

Clement, Thomas-Parker Hannifin Corp., 
Woburn, MA. 

Kennelly, J. Michael-lmtec Inc., Bellows Falls, 
VT. 

Kuo, Lawrence L.-W.R. Grace & Co.-Conn., 
Cambridge, MA. 

Trunillo, David H.-Zeneca Resions, 
Wilmington, MA. 

Yee, Mei C.-Zeneca Resins, Wilmington. 

Associate 

Burke, Rose M.-SC Iohnson Polymer, Media, 
PA. 

Calder, Willie-<alder Machine, Florence, SC. 
McCrudden, Charles E.-RSMSales Inc., South 

Grafton, MA. 

Nomelli, John F.-Van Horn, Metz & Co., Inc., 
New Hartford, CT. 

NEW YORK 

Active 

Bicomong, RicardoM.-Spraylat Corp., Mount 
Vernon, NY. 

Chiu, Yu Ching-Spraylat Corp., Mount 
Vernon. 

Danner, David A.-Rheox Inc., Hightstown, 
NI . 

Gutman, Israel C.-Dri-Print Foils Inc., 
Rahway, NJ. 

Sadasivan, Sundar-Dri-Print Foils Inc., 
Rahway. 

Weinstein, David A.-Akzo Nobel Coatings, 
Somerset, NJ. 

Associate 

Antonucci, Edward M.-Drew Industrial1 
Ashland, Boonton, NJ. 

Rosner, Richard L.-Degussa Corp., Ridgefield 
Park, NJ. 

PHILADELPHIA 

Active 

Patel, Malay A,-NSWCCD Philadelphia, 
Aston, PA. 

Yang, Hui Shirley-Rhodia Inc., E. Widsor,  
NI. 

PIEDMONT 

Active 

Ellison, Michael L.-Reichhold Chemical Co., 
Research Triangle Park, NC. 

Fisher, C. Edward Jr.-Warlick Paint Co., 
Statesville, NC. 

Foster, Ronald L.-Morton International, 
Greenville, SC. 

Kauppila, Lawrence 1.-Associated Chemists, 
Orangeburg, SC. 

Korb, Robert F.-Surgicot, Durham, NC. 
Nelson, Douflas P.-The Valspar Corp., High . . 

Point, N?. 
Wiley, Herbert-The Valspar Corp., High 

Point, NC. 
Brannon, Jim B.-Rieke Corp., Lebanon, GA. 

Active 

Brewster, Robert E.-Bob Brewster Painting, 
Black Lick, PA. 

Sherman, Cynthia L.-PPG Industries Inc., 
Springdale, PA. 

SOUTHERN 

Active 

Lowe, Darren E.-PRS Inc., Belle Chasse, LA. 
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J.H. McBee M.D. Shalati 

Akzo Nobel Resins, Louisville, KY, has 
announced the appointment of James 
H. McBee to Technical Service Manager. 
Mr. McBee's most recent responsibili- 
ties were as Research Chemist in the 
Technical Center. He is a member of the 
Louisville Society. 

In addition, Mohamad D. Shalati has 
been promoted to the position of Tech- 
nical Director for the North America 
Coatings Resins sub business unit, based 
in Louisville. Dr. Shalati's most recent 
technical function as a Scientist was with 
PPG Industries. 

The M.F. Cachat Co., Cleveland, OH, 
has announced the addition of Michael 
Barnes as Technical Sales Representa- 
tive. Mr. Barnes will provide specialty 
chemical technical sales and service for 
customers in northern Ohio. 

Chicago Society member Richard I. 
Tourgee has also been added to the sales 
force as Technical Sales Representative. 
Mr. Tourgee will provide specialty 
chemical technical sales and service for 
customers in western Michigan, north- 
e m  Indiana, and southern Illinois. 

In addition, Pacific Northwest Soci- 
ety -Vancouver section member Michael 
Griffin will cover Massachusetts, New 
Hampshire, Vermont, eastern Connecti- 
cut, and northern New York as Techni- 
cal Sales Representative for the company. 

Susan Levko has accepted the position 
of Manager, Brand Develovment for 
~onveni&ce Products, ~entgn ,  MO. Ms. 
Levko will be resvonsible for new vrod- 
uct developmen< market research', and 
brand identity for polyurethane foam 
insulation products in the consumer DIY 
and industrial industries, as well as the 
company's closure business. 

Engelhard Corp., Iselin, NJ, has ap- 
pointed Anthony V. Parassio as its new 
Director, Sales U.S./Canada for Specialty 
Pigments and Additives. He will over- 
see all sales activities in the U.S. and 
Canada for the group's color pigments, 
pearlescent pigments, and specialty ka- 
olin and other minerals. 

Nina L. Loeffler has joined ANGUS 
Chemical Co., Buffalo Grove, IL, as Do- 
mestic Sales Department Representative 
for the Southeast Region. Ms. Loeffler, a 
member of the Kansas City Society, will 
represent the company's nitroparaffins, 
nitroparaffin derivatives, biocides, and 
buffer products to customers in Ala- 
bama, Arkansas, Florida, Georgia, Loui- 
siana, Mississippi, and Oklahoma. 

Claudia Ihrie has been named Regional " " 
Sales Representative within the Silicas 
and Chemical Catalysts Division of 
Degussa Corp., Ridgefield Park, NJ. 
Based out of the company's Technical 
Center in Akron, OH, Ms. Ihrig will be 
responsible for providing sales and sup- 
port for the division's specialized prod- 
ucts to the north central region of the 
U.S. 

Millennium Inorganic Chemicals, Hunt 
Valley, MD, has appointed Gary L. 
Cianfichi to Global Business Director- 
Coatings. In this newly created position, 
Mr. Cianfichi will be responsible for the 
business direction of the company's paint . . &  
and coatings busi- 
ness worldwide, 
including develop- 
ing and managing 
the coatings prod- 
uct line and direct- 
ing the regional 
marketing efforts 
to meet the com- 
pany's market ob- 
jectives. He is a 
member of the Bal- 
timore Society. G.L. Cianfichi 

PQ Corp., Valley Forge, PA, has pro- 
moted John P. Votta to National Ac- 
count/Market Development Manager 
for its Britesorb" adsorbent gels product 
line. Mr. Votta will be responsible for 
the development and implementation of 
sales programs for strategic accounts as 
well as worldwide market development. 

Raabe Corp., Menomonee Falls, WI, has 
promoted Abby Brooks and Christo- 
pher Sonntag. Ms. Brooks has been pro- 
moted to Marketing Project Manager, 
where she will be responsible for the 
planning and management of various 
marketing and advertising functions. 

Mr. Sonntag has been promoted to 
Market Analyst. He will be responsible 
for identifying new market opportuni- 
ties as well as sales lead qualification 
and trade show event planning. 

Rebecca S. Ortiz 
has joined the 
Coatings and Ad- 
hesives group in 
the Emulsion Poly- 
mers business of 
The Dow Chemical 
Co., Midland, MI. 
In this position, Ms. 
Ortiz will concen- 
trate on the devel- 
opment of latexes 
for use in industrial R.S. Ortiz 

metal coatings. She is a member of the 
Dallas Society. 

Howard E. Burke has been promoted to 
Commercial Manager/Europe for the 
coating additives business of The 
Lubrizol Corp., Wickliffe, OH. He will 
relocate to Lubrizol Coating Additives 
GmbH in Ritterhude, Germany. Mr. 
Burke will be responsible for leading the 
company's strategic international ac- 
count effort, as well as running the Eu- 
ropean business from a sales and mar- 
keting standpoint. 

Charles Ross & Son Co., Hauppauge, 
NY, has named Ed Bosch Director of 
Product Development. Mr. Bosch will 
oversee new product development, as 
well as Ross' ongoing program to im- 
prove its existing product lines. 

In other news, Doug Cohen has been 
appointed to the position of Vice Presi- 
dent of Technical Services. Mr. Cohen 
will supervise several components of the 
company's development program. 

Samuel Cabot Inc., Newburyport, MA, 
has promoted two executives. John E. 
Schutz was named Executive Vice Presi- 
dent. He was formerly Vice President, 
Sales for the company. John Anderson 
was appointed Vice President, Manu- 
facturing. He was previously with 
Osram Sylvania. 

Crozler-Nelson Sales, Irving, TX, has 
promoted Joseph Jedrusiak, a Louisville 

to Executive Vlce 
President Mr Jed- 
ruslak will be re- 

covering the states 
of Texas, Okla- 
homa, Loulslana, 
Arkansas, MISSIS- 
SIPPI, and Ala- 
bama J. Jedrusiak 
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Diversa Corp., San Diego, CA, has an- 
nounced several promotions and the 
pending retirement of President Donald 
Garaventi. Terrance Bruggeman, cur- 
rent Chairman and CEO, has been 
elected and will assume the position of 
President upon Mr. Garaventi's retire- 
ment. 

In addition, Jay M. Short, was elected 
Executive Vice President and Chief Tech- 
nology Officer, and Kathleen H. Van 
Sleen was elected Senior Vice President 
and Chief Financial Officer. 

Also, Ron Swanson, has been pro- 
moted to Director of Genomics and 
Carolyn Erickson was named Director 
of Intellectual Properties. William 
Zondler has been promoted to Director 
of Information Technology, Thomas 
Christenson has accepted the position 
of Controller, Assistant Secretary, and 
Assistant Treasurer; and Keith Kretz, 
was promoted to Principal Scientist. 

Colorite Polymers, Ridgefield, NJ, has 
appointed Andrew See to the position 
of Sales Representative for Asia. Mr. See 
will be based in Singapore. 

Emerson & Cuming Specialty Polymers, 
Lexington, MA, has named Daniel E. 
Allen to the position of Sales Manager, 
Americas. Mr. Allen was formerly the 
National Sales Manager for the Board 
Fabrication Division of Grace Specialty 

Advanced Refractory Technologies, Inc., 
Buffalo, NY, has announced the addi- 
tion of Stephen Elliot to its staff as Di- 
rector of Business Development. In this 
new position, Mr. Elliott will evaluate 
growth opportunities through acquisi- 
tions, licensing of technology, joint ven- 
tures, and other strategies. 

In addition, Roger S. Storm has joined 
the company as Vice President of Tech- 
nology. Dr. Storm will be responsible 
for R&D activities in ceramic powders, 
structural and electronic ceramics, and 
diamond-like nanocomposite coatings. 

Gwen Johnson has accepted the posi- 
tion of Sales Account Manager in the 
cosmetic ingredients division of 
Whittaker, Clark & Daniels, Inc., South 
Plainfield, NJ. Ms. Johnson will be re- 
sponsible for the sale of the company's 
product lines to the cosmetics and fra- 
grance industries in the Northeast re- 
gion. 

The U.S. Filter/Wheelabrator division, 
LaGrange, GA, has announced several 
promotions: Mike Trotta to Regional 
Business Manager for U.S. Filter/Abra- 
sive Products; Steve Klugherz - Re- 
gional Sales Manager for the West Coast 
for U.S. Filter/Blastrac; Steve London 
- Regional Representative for U.S. Fil- 
ter/Blastrac; Tim Vickers - Regional 
Business Manager for U.S. Filter/Abra- 
sive Products; Tim White - Re~ional 

Polymers. Sales and Service Representative f ir  US. 
In other news, Joseph P. McGonnell 1 Filter/Wheelabrator; Kellv Cook - 

ries. I Filter/Wheelabrator. 

was appointed Vice President and Gen- 
era1 Manager. Mr. McGonnell most re- 
cently served as Vice President, Sales 
and Marketing for Ablestik Laborato- 

Obituary 

~ ~ t ~ ~ i ~ l ~  Manager for U.S. Filter/ 
wheelabrator, and peq ~ l l i ~ t t  - Re- 
gional sales M~~~~~ for the Michigan 
and Northem Ohio sales area for U.S. 

William Singer, Inventor of Troysan@ Polyphase@ Dies at 72 
William Singer, Past-President of the New York Society, passed away on March 
2,1998. He was 72 years old. Mr. Singer and his wife Naomi were overcome by 
carbon monoxide fumes and both died in their sleep (see accompanying article). 

After earning a B.S. in Chemistry from the City University of New York, Mr. 
Singer performed graduate studies at the Polytechnic Institute of Brooklyn and 
research at New York University. 

Mr. Singer joined Troy Corp. in 1959 as Chief, Coating Lab, and most 
recently served as Vice President of Research and Development. He had also 
been Chief Chemist at PurAll Paint Products and an Instructor in the School of 
General Studies at New York University. 

The inventor of T r o y s d  Polyphasem non-metallic fungicides, Mr. Singer 
had been at the forefront of Troy's R&D efforts for over 30 years. He had a 
number of patents to his credit, including the first one dealing with 
iodopropargylalkyl carbamates, and had authored many award-winning tech- 
nical papers. 

He was a member of more than 20 professional and technical associations 
including the New York Society for Coatings Technology, American Chemical 
Society, and the American Association for the Advancement of Science. 

Mr. Singer and his wife are survived by a son, Frank. 

CO Detectors 
An Early Warning 

A valued member of the coatings indus- 
try and his wife, William and Naomi 
Singer, died recently as a result of car- 
bon monoxide poisoning. The JCT is 
reprinting the following information as 
a service to our readers, in the hopes 
that such tragedies will be prevented: 

According to the July 1995 issue 
of Consumer Reports, about 200 
people die annually of accidental 
poisoning from carbon monoxide 
(CO), a colorless, odorless gas, and 
another 5,000 are treated for it in 
hospital emergency rooms. The real 
toll is surely higher, since many of 
the symptoms--dizziness, nausea, 
vomiting, fatigue--are mistaken for 
the flu or another illness. 

Theculprit is usually a faulty fuel 
burning furnace, range, water 
heater, space heater, or wood stove 
(any combustible fuel will do, 
whether it be oil, natural gas, or pro- 
pane). Proper maintenance of those 
appliances is the best way to reduce 
the risk of CO poisoning, but a de- 
vice that monitors the air constantly 
is a crucial backup. 

CO detectors resemble smoke 
detectors and shriek the same way 
when the alarm is tripped. 

How CO Harms 
Carbon monoxide inhibits the 

blood's capacity to carry oxygen. It 
combines with hemoglobin-the 
oxygen-carrying pigment in red 
blood cells-to form carboxyhemo- 
globin (COHb). The first symptoms 
of poisoning usually appear at about 
15% COHb, although people with a 
heart condition can be harmed by 
even lower levels. A concentration 
of 50% COHb is often lethal. 

Carbon monoxide can kill in min- 
utes or hours. 

Recommendations... 
Consumer Reports recommends 

that your home has a fuel burning 
appliance or fireplace, you should 
have at least one CO detector, ide- 
ally in a hallway or sleeping area. 

If your alarm goes off and you're 
experiencing any of the symptoms 
of carbon-monoxide poisoning, 
leave the house immediately and call 
your fuel company or the fire de- 
partment. If the alarm goes off and 
you don't feel sick, shut off possible 
sources of CO, open the windows, 
and ventilate the house. Then, if the 
alarm goes off again, call a qualified 
technician to investi~ate ri&t awav. 
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Insulating Sealant 
Touch 'N Seal", a one- and two- compo- 
nent polyurethane foam sealant, is being 
offered by Convenience Products. This 
foam system is for use with marine spe- 
cialty applications including filling pon- 
toons and structural voids to maintain 
buoyancy, hull repair, gas tank segrega- 
tion, deck support, sound deadening, in- 
sulation, and air sealing. This sealant is 
packaged in disposable aerosol cans and 
cylinders covering 12 to 600 board feet. 

Circle No. 30 on Reader Service Card 

Concrete Sealer 
Cortec Corp. has introduced a new sur- 
face-applied concrete sealer. The MCI- 
2021 preserves and protects by working 
with the chemistry of the concrete, pen- 
etrating up to one and a half inches. The 
resulting protective barrier reportedly 
inhibits the inhusion of chloride and car- 
bonation, and protects against acid and 
alkali attack, while still allowing the con- 
crete to breathe. The sealant can be used 
on concrete structures such as bridges, 
highways, streets, parking ramps, piers, 
pile, pillars, pipe, and utility poles. 

Circle No. 31 on Reader Service Card 

Capabilities Brochure 
CVC Specialty Chemicals, Inc., has pub- 
lished a 16-page Cnpabilities 8 Product 
Selection Guide. This brochure includes a 
detailed product line listing of specialty 
epoxy resins, epoxy functional monomer 
modifiers, curing agents, and accelera- 
tors. 

Circle No. 32 on Reader Service Card 

Raw Material Guide 
Creanova Inc. has published "(Meth-) 
Acrylic Monomers and Polymers," a 
guide that charts descriptions and appli- 
cations for raw materials used in auto- 
motive products, industrial and mainte- 
nance paint, leather and textile coatings, 
dental products, emulsions, oil additives, 
paper processing products, sealers, coat- 
ings, contact lenses, and artificial h g e r -  
nails. The eight-page brochure is ar- 

ranged in two sets of product descrip- 
tion and application tables. 

Circle No. 33 on Reader Service Card I 
ViscometerIRheometer Catalog I 
A new 40-page color diamond anniver- 
sary catalog, describing their line of 
laboratory and process viscometers, rhe- 
ometers, and accessories, is available 
from Brookfield Engineering Laborato- 
ries Inc. The catalog includes the new 

I 
programmable DV-11+ viscometer . 

Circle No. 34 on Reader Service Card I 
Technical Bulletin 
In "Successful Use of Aerosil Fumed 
Silica in Liquid Systems," Degussa Corp. 
has outlined procedures that ensure 
Aerosil fumed silica meet performance 
requirements. Hydrophobic and hydro- 
philic Aerosil fumed silica grades are 
used in a broad range of liquid systems 
for viscosity control, anti-sag and anti- 
settling. Included in the bulletin are rec- 
ommendations for finding the precise 
loading level, proper dispersion and 
long- term stability of systems. 

Circle No. 35 on Reader Service Card ~ 
Dehumidifier Brochure 1 
A complete line of desiccant dehumidi- 
fiers for commercial and industrial ap- 
plications is described in a full-color, six- 
page brochure published by the Desicair 
Division of Air Technology Systems, Inc. 
The brochure features six product series 
of dehumidifiers that provide precise 
humidity and/or temperature control of 
storage, warehouse or manufacturing 
space, or a process air stream. 

Circle No. 36 on Reader Service Card 

Instrument Catalog 
The Corporate Products Group of KTA- 
Tator, Inc., has published the new Cont- 
ings Inspection Instruinerlt Catalog. The 40- 
page catalog contains pictures, descrip- 
tions, and pricing for over 100 coatings 
inspection instruments, and standards 
from leading manufacturers and organi- 
zations in the industry. 

Circle No. 37 on Reader Service Card 

Metal Framing Catalog 
GS Metals Corp. is offering an 84-page 
catalog on their Globe Strut" metal fram- 
ing systems. The catalog gives informa- 
tion and specifications on the systems, 
along with installation instructions and 
application suggestions. Other informa- 
t ~ o n  includes load tables, physical and 
structural property lists, specific dimen- 
sion diagrams, and product reference 

numbers. The products featured include 
steel and aluminum channels, channel 
fittings, threaded rod support fittings, 
clamps, brackets and braces, concrete 
inserts and accessories, and hardware. 

Circle No. 38 on Reader Service Card 

Epoxy Brochure 
Anewly updated brochure, "Epoxy Cur- 
ing Agents for Flooring Applications," 
has been published by Air Products and 
Chemicals, Inc. The brochure highlights 
the company's complete line of epoxy 
curing agents for flooring applications, 
including newer products such as 
Ancamine" 2368, Ancamine" 2423, and 
An~amine"~2396. The brochure discusses 
specific curing agent recommendations 
for formulating self-leveling and 
trowelable floors. It also contains perfor- 
mance data on set time, physical proper- 
ties, and chemical resistance for epoxy 
binder and aggregate-filled model floor- 
ing formulations. 

Circle No. 39 on Reader Service Card 

Primer 
The Sherwin-Williams Co. has launched 
the Kern Flashe Ultra-Bond"' Primer. It 
can be used with polyurethanes, alkyd 
enamels, and acrylic enamels. The high- 
solids, low-VOC single-component ep- 
oxy ester primer is also reportedly fast- 
drying and corrosion resistant. The 
primer can be applied using conven- 
tional spray, airless spray, air assisted air- 
less, electrostatic, or high-volume low- 
pressure conventional spray 

Circle No. 40 on Reader Service Card 

Architectural Finish 
PPG Industries, Inc. has added Megaflon 
fluorocarbon coatings to their architec- 
tural finishes product line. The coatings 
are designed to cure chemically into a 
clear, inert, 100Y0 fluorocarbon solution, 
without the need for multiple coats or ad- 
ditional clearcoat applications. These fin- 
ishes adhere to steel, aluminum, con- 
crete, glass, and many plastic surfaces. 
They can be applied by spray, brush, 
screen, or coil coating, and are reportedly 
resistant to marring and abrasion. 

Circle No. 41 on Reader Service Card 

Waterborne Finishes 
A new family of KTM waterborne fin- 
ishes has been introduced by Grafted 
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Coatings. KTM finishes are primarily for 
windows and doors. Among the new 
products are KTM-1 for sealing, KTM-A 
for porous woods like oak and ma- 
hogany, KTM-4 for fiberglass and PVC, 
KTM-5 for metals such as steel and alu- 
minum, and KTM-8 primer for polypro- 
pylene. 

Circle No. 42 on Reader Service Card 

Carbides 
Anew series of abrasion and erosion re- 
sistant coatings for the protection of 
metal surfaces in severe service environ- 
ments is now available from Materials 
Resources International. Infiltrated car- 
bides are high performance wear clad- 
ding materials applied as flexible "pie 
d o u g h  preforms. The coatings can be 
attached as a mat or spray, or dipped 
using a suspension. 

Circle No. 43 on Reader Service Cord 

Laboratory Software 
The industry-standard SQL'LIMS" Labo- 
ratory Information Management System 
is now available from PE Nelson, The 
Perkin-Elmer Corp., for use with Power 
Macintosh" desktop computers. The cli- 
ent application is implemented with 
Oracle" Developer/2000 tools and runs 
on the Macintosh operating system. Us- 
ers can conduct various sophisticated op- 
erations on their laboratory results with 
the information controlled on the Oracle- 
based servers. 

Circle No. M on Reader Service Card 

Reflectance Data on Disk 
Labsphere, Inc. offers laboratory mea- 
surement services for customer-supplied 

solid and liquid samples at their reflec- 
tance research laboratory. Measurements 
are available in the UV-VIS-NIR and 
MIR-FIR wavelength ranges on a per 
piece or contract basis. Measurement 
data is provided in tabular or graphic 
format either on hardcopy or high-den- 
sity floppy disks for ASCII, Lotus 1-2-3TM, 
Microsoft ExcelTM, or JCAMP formats. 
The measurements are reuortedlv trace- 
able to the National 1n;itute df Stan- 
dards and Technology, the National Re- 
search Council, Canada, and the National 
Physical Laboratory in the U.K. 

Circle No. 45 on Reader Service Card 

Line Delivery Devices 
A new two-page, full-color data sheet 
profiling the Accustrip System" SX L i e  
Delivery Devices is now available from 
Armexm Cleaning and Coating Removal 
Systems, a unit of Church & Dwight Co., 
Inc. The three models represented in the 

Corp. The Lepel LSS line reportedly pro- 
vides consistent power in lightweight 
and compact designs, and offers conver- 
sion efficiencies up to 85% to minimize 
energy costs and reduce water cooling 
requirements. Power, voltage, and cur- 
rent can be regulated by a control knob 
on the front panel. Models are available 
with output power ranging from 2.5 kW 
to 60 kW at frequencies between 50-200 
kHz. 
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Batch Processing Spray Unit 
LindenIEMB has recently launched a 
batch processing spray unit that dis- 
penses coatings without the use of sol- 
vents. The EZ-Coat"' system utilizes car- 
bon dioxide as both the carrier and the 
atomizing agent. The system can pro- 
duce coating viscosities up to 500,000 cps, 
is self-contained, and requires only 120 
VAC electrical power, standard shop 
compressed air, and a carbon dioxide 
connection. The models are available 
from small portable lab units to high-us- 
age production systems. 
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duced the ultrapure ALG 20S80S modu- 
lar breathing air treatment systems for 
removal of CO and CO.. The 'S class' is 

data sheet range in capacity from 50 Ibs. 
to200 Ibs. The models are reportedly easy 
to operate, easy to maintain, and eco- 
nomical with a choice of nozzles to match 
various blasting applications. 
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Gas Transmitters 
The Industrial Scientific 6100 Series of 
transmitters were developed as a rugged 
sensor assembly for many explosive and 
hazardous gases. Offered by Industrial 
Scientific Corp., the transmitters are 
housed in explosion proof enclosures 
suitable for worldwide use in Class 1, 
Division 1 and 2, Groups 8, C, and D haz- 
ardous locations. The instrument is con- 
trolled with push-button switches and is 
powered with 24 volts DC. 
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Air Treatment System 
Ultrafilter, Inc., Norcross, GA, has intro- 

reportedly oil, taste, and odor free. The 
modular design is available in a stand- 
alone unit, manufactured to suit indi- 
vidual user flow rate requirements, and 
a packaged system designed for two to 
16 users. 
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Sealed Wash System 
Progressive Recovery, Inc. has intro- 
duced the sws 300, a sealed wash sys- 
tem designed for flexo and gravure press 
parts that reportedly minimizes the emis- 
sion of wash solvents during the wash 
or dry cycle. This new system does not 
require a pit in the floor, and operates on 
a "closed looprt recovery system which 
allows the wash solution to be reused. 
me sws 300 emits .6 pounds of emis- 
sions per wash cycle and can be designed 
to US, ,ither detergents or solvents. 
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Screenel 

A full color six-page brochure on in-line 
pneumatic sifter/screening equipment 
designed to work in pressure or vacuum 
conveying systems is available from 
Great Western Manufacturing Co. The 
brochure provides detailed information, 

i features, and specifications on the Model 

Power Supplies 
A new line of 100% solid state power 
supplies has been introduced by Lepel 

611 and 631. 
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Sit Down Blast Cabinets 
A new line of blast cabinets has been in- 
troduced by Ehrsam'" Blast Systems. 
These cabinets feature a unique hopper 
that allows the operator to sit down while 
blasting in order to prevent fatigue. De- 
signed for heavy-duty industrial use, the 
cabinets are constructed with heavy 
gauge welded steel and require a mini- 
mum of floor space. 
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Sample Changer 
Petrolab Co. has introduced the 
Autosampler, a 12-position sample 
changer for flash-point testing. The unit 
is designed to work with the PMA 4 
Pensky-Martens flash point tester. It is 
equipped with a carousel that can hold 
up to 12 test cups. Eachcup is closed with 
its own cover, temperature, and flash- 
point sensors. The dimensions of the unit 
are 86 X 50 X 58 cm. 

Circle No. 54 on Reader Service Card 

Moisture Meter 
The Delmhorst Model BD-2000 Digital 
Moisture Meter has been added to the 
line of coatings inspection gauges and 
standards offered by KTA-Tator, Inc. The 
meter measures the moisture content of 
wood and gypsum, and has a reference 
scale for comparative readings on other 
non-wood materials. The meter also fea- 

tures a liquid crystal display which indi- 
cates the moisture content, while light- 
emitting diodes provide a visual indica- 
tion of moisture level. Equipped with 
green, yellow, and red lights that indi- 
cate the dryness of the coating surface, 
the meter comes complete with a 9V al- 
kaline battery and carrying case, with op- 
tional interchangeable probes also avail- 
able. 
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Color Control for Plastics 
A new CCI 7 Step Color Tolerance Sys- 
tem has been launched by Color Com- 
munications, Inc. The system uses plas- 
tic standards in place of traditional 
coated standards. The plastic standards 
set acceptable limits for the color of prod- 
ucts and packaging. Then, the same resin 
formulation of the final product is used 
to produce the standard. The user is able 
to create these plastic standards and tol- 
erance sets from resins such as polypro- 
pylene, polystyrene, polyethylene, and a 
variety of engineering polymers. 
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New CD-570 Series 
chemical intermediates 
for coatings products 

0 CH, 
II I 

HO c q c y  (OCH~CH,)=O=C = c = CH, 

New series of low toxicity alkoxylated HEMA 
(hydroxy ethyl methacrylates) 

I These versatile intermediates are excellent 
low toxicity, low odor replacements for HEhlA. 1 1 
They offer formulators variations in ethoxy- 
lation; CD-570 (2EO), CD-571(5EO) and 
CD-572 (10EO). The CD-570 series imparts 
unique hydrophilic properties to resins or 
polymers for enhanced water solubility. 

Call Sartomer Company for information, 
product samples, or technical assistance. I I 

Sample Supplies 
Spectra-Tech Inc. is offering an assort- 
ment of infrared crystals and window 
materials in various shapes and sizes. 
The windows are hand-polished with 
transmission cells for applications such 
as static and flow liquids, mulls, and cap- 
illary films. Also available are solid 
sample preparation materials including 
potassium bromide, potassium chloride, 
HDPE, and Kbr power packets. 
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Glossmeter 
Novo-Haze is an instrument designed to 
give assessment of haze in applications 
where simple gloss measurement is not 
enough, such as high gloss paints, pow- 
der coatings, waxes, and polishes. The in- 
strument, available from Paul N. 
Gardner Co., inc., has been designed 
around ASTM D 4039, where haze is de- 
fined as the difference between gloss at 
6013 and gloss at 2013. The unit features 
memory storage of up to 999 readings, 
RS232 computer/printer interface with 
Windows"' software. 
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Or polymers cure. Or adhesives set. 
As a material physically changes, so does its level of electrical 
resistance. Crosscheck is a low-cost, hand-held electrical 
resistance meter which monitors material aging, polymer cur- 
ing, and changes in purity and reaction mixtures. 

Crosscheck is designed for field and process applications 
including paints and coatings, polymers, adhesives, resins 
concrete, oils, lubricants and chemicals. 

To get your hands on Crosscheck call 
1-888-852-7328 or 8011343-3775. 

sensarsales@iardav.com 

I 
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r ~sI,. For information on FSCT meetings, contact Federation 
of Societies for Coatings Technology, 492 Norristown 
Rd., Blue Bell, PA 19422 16 10) 940-0777, FAX: (6 10) 

940-0292. Web site: http://www coot~ngstech.org 

(May 14-15)-FSCT Incoming Society Officers Meeting. May 14- 
FSCT Headquarters Visit; May ISMeeting, Park Ridge Hotel and 
Conference Center, King of Prussia, PA. 

(June 17-18)-"Switching from Solvent-Based to Water-Based." 
Seminar sponsored by the FSCT Professional Development Commit- 
tee. Hyatt Regency O'Hare, Chicago, IL. 

(June 19)-"Technical Writing." Workshop sponsored by the FSCT 
Professional Development Committee. Hyatt Regency O'Hare, Chi- 
cago, IL. 

(July 23-24)-Panamerican Coatings Expo. World Trade Center, 
Mexico City, Mexico. 

(September)-"Experimental Design and Analysis Workshop." 
Seminar sponsored by the FSCT Professional Development Commit- 
tee. Dates and location to be announced. 

(Oct. 11-13)-ICE '98-International Coatings Technology Con- 
ference. Ernest N. Morial Convention Center, New Orleans, LA. 

(Oct. 14-16)-ICE '98--FSCT Annual Meeting and International 
Coatings Expo. Ernest N. Morial Convention Center, New Orleans, 
LA. 

(Nov. 45)-"Practical Rheology." Seminar sponsored by the FSCT 
Professional Development Committee. Orlando Airport Marriott, Or- 
lando, FL. 

(Nov. 5-6)-"Extender Pigments." Seminar sponsored by the FSCT 
Professional Development Committee. Orlando Airport Marriott, Or- 
lando, FL. 

1999 
(Oct. 20-22)-ICE '99-FSCT Annual Meeting and International 

Coatings Expo and Technology Conference. Dallas Convention Cen- 
ter, Dallas, TX. 

(June 5-6)-Joint Meeting of the St. Louis and Kansas City Societ- 
ies. Lake of the Ozarks, MO. (Randy Ehmer, 500 Railroad Ave., N. 
Kansas City, MO 64116; (816) 842-3014). 

(Feb. 16-18)-24th Biennial Western Coatings Societies' Sympo- 
sium and Show. Sponsored by the Golden Gate, Los Angeles, Pacific 
Northwest, and Rocky Mountain Societies. John Ascuaga's Nugget, 
Sparks, NV. 

1998-North America 
(May 13-15)-"Spray Finishing 

Technology Workshop." Sponsored by 
Bowling Green State University and 
ITW DeVilbiss. Toledo, OH. (Richard 
A. Kruppa, Bowling Green State University, Bowling Green, OH 43403). 

(May 17-20)-1998 Fluid Controls Institute Annual Meeting. The 
Cloister, Sea Island, GA. (Fluid Controls Institute, Inc., 1300 Summer 
Ave., Cleveland, OH 44115-2851). 

(May 18-21)-"Coatings Science for Coatings Technicians." Short 
course sponsored by The University of Southern Mississippi. 
Hattiesburg, MS. (Shelby F. n a m e s  or Debbie Ballard, The Univer- 
sity of Southern Mississippi, Box 10037, Hattiesburg, MS 39406-0037). 

(May 18-22)-"Physical Testing of Paints and Coatings." Short 
course sponsored by University of Missouri-Rolla (UMR). Rolla, MO. 
(UMR Coatings Institute, 236 Schrenk Hall, 1870 Miner Circle, Rolla, 
MO 65409). 

(May 19-21)-Finishing Technologies '98. Conference and exhibi- 
tion sponsored by Coatings Mngazine. International Centre, Toronto, 
Ontario, Canada. (Coatings Magazine, 406 North Service Rd. East, Ste. 
One, Oakville, Ontario, Canada L6H 5R2). 

(June I-3)-"Colorimetry and Color Measurement." Short course 
sponsored by Rochester Institute of Technology's Munsell Color Sci- 
ence Laboratory. Rochester, NY. (Colleen M. Desimone, RIT Munsell 
Color Science Laboratory, 54 Lomb Memorial Dr., Rochester, NY 
14623-5604). 

(June 1-5)-"Advances in Emulsion Polymerization and Latex 
Technology." Short course sponsored by Lehigh University. Emul- 
sion Polymers Institute, Bethlehem, PA. (Mohamed S. El-Aasser, Emul- 
sion Polymers Institute, Lehigh University, 111 Research Dr., 
Bethlehem, PA 18015). 

(June I-12)-"Intensive Coatings Science Course." Sponsored by 
North Dakota State University (NDSU). Fargo, ND. (Debbie Shasky, 
Program Coordinator, 54 Dunbar Hall, NDSU, Fargo, ND 58105). 

(June 4)-"Instrumental Color Matching." Short course sponsored 
by Rochester Institute of Technology's Munsell Color Science Labora- 
tory. Rochester, NY. (Colleen M. Desimone, RIT Munsell Color Sci- 
ence Laboratory, 54 Lomb Memorial Dr., Rochester, NY 14623-5604). 

(June 5-6)-Joint Meeting of the St. Louis and Kansas City Societ- 
ies. Lake of the Ozarks, MO. (Randy Ehmer, 500 Railroad Ave., N. 
Kansas City, MO 64116; (816) 842-3014). 

(June 7-10)-ASTM Committee DO1 on Paint and Related Coat- 
ings, Materials, and Applications. Sponsored by the American Society 
for Testing and Materials (ASTM), Omni Inner Harbor, Baltimore, 
MD. (Scott Orthey, ASTM, 100 Barr Harbor Dr., West Conshohocken, 
PA 19428). 

(June 7-10)-ASTM Committee GO3 on Weathering and Durabil- 
ity. Sponsored by the American Society for Testing and Materials 
(ASTM), Omni Inner Harbor, Baltimore, MD. (Scott Orthey, ASTM, 
100 Barr Harbor Dr., West Conshohocken, PA 19428). 

(June 8-12)-"Introduction to Paint Fornulation." Short course 
sponsored by University of Missouri-Rolla (UMR). Rolla, MO. (UMR 
Coatings Institute, 1870 Miner Circle, Rolla, MO 65409). 

(June 8-12)-"Foundations of Color Management Systems." Short 
course sponsored by Rochester Institute of Technology's Munsell 
Color Science Laboratory. Rochester, NY. (Colleen M. Desimone, RIT 
Munsell Color Science Laboratory, 54 Lomb Memorial Dr., Rochester, 
NY 14623-5604). 

(June 9)-ASTM D01.51 on Powder Coatings. Sponsored by the 
American Society for Testing and Materials (ASTM). Omni Inner 
Harbor Hotel, Baltimore, MD. (Jeffrey Hagerlin, O'Brien Powder Prod- 
ucts, 9800 Genard Rd., Houston, TX 77041-7624). 

(June 9-11)-1998 Deparlment of Defense-Industry Aerospace Coat- 
ings Conference. Renaissance Waverly Hotel, Atlanta, GA. (Omar 
Deel or Rick Wolterman, Battelle, 505 King Ave., Columbus, OH 
43201-2693). 

(June 9-11)-Automotive Finishing '98. Conference and Exposi- 
tion sponsored by the Society of Manufacturing Engineers. Cobo 
Conference and Exhibition Center, Detroit, MI. (SME, One SME Dr., 
P.O. Box 930, Dearborn, MI 48121-0930). 

(June 10-11)-"Standards for Asbestos Control." Training course 
sponsored by the American Society for Testing and Materials (ASTM). 
Dallas, TX. (Kristina Falkenstein, ASTM, 100 Barr Harbor Dr., West 
Conshohocken, PA 19428). 
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(June 15-18)-"Coatings Science for Coatings Formulators." Short 
course sponsored by The University of Southern Mississippi. 
Hattiesburg, MS. (Shelby F. Thames or Debbie Ballard, The Univer- 
sity of Southern Mississippi, Box 10037, Hattiesburg, MS 39406-0037). 

(June 22-25)-"Coatings Science for Coatings Chemists." Short 
course sponsored by The University of Southern Mississippi. 
Hattiesburg, MS. (Shelby F. Thames or Debbie Ballard, The Univer- 
sity of Southern Mississippi, Box 10037, Hattiesburg, MS 39406-0037). 

(July 13-15)-"Basic Coatings for Sales, Marketing, and General 
Personnel." Short course sponsored by University of Missouri-Rolla 
(UMR). St. Louis, MO. (UMR Coatings Institute, 236 Schrenk Hall, 
1870 Miner Circle, Rolla, MO 65409). 

(July 23-24)-Panamerican Coatings Expo. World Trade Center, 
Mexico City, Mexico. (Lisa McGlashen, FSCT, 492 Norristown Rd., 
Blue Bell, PA 19422; (610) 940-0777, FAX: (610) 940-0292. Web site: 
http://www.coatingstech.org). 

(Aug. 31-Sept. 3)-"Safety in Ammonia Plants and Related Facili- 
ties." Sponsored by the American Institute of Chemical Engineers 
(AIChE). Charleston Place, Charleston, SC. (AIChE, 345 E. 47th St., 
New York, NY 10017). 

(Sept. 10-11)-"Engineering and Construction Contracting Con- 
ference." Sponsored by the American Institute of Chemical Engineers 
(AIChE). The Phoenician, Scottsdale, AZ. (AIChE, 345 E. 47th St., 
New York, NY 10017). 

(Sept. 14-18)--"Basiccomposition of Coatings."Short course spon- 
sored by University of Missouri-Rolla (UMR). Rolla, MO. (UMR Coat- 
ings Institute, 236 Schrenk Hall, 1870 Miner Circle, Rolla, MO 65409). 

(Sept. 17-20)-Polyurethanes Expo '98. Sponsored by The Poly- 
urethane Division of The Society of the Plastics Industry, Inc. 

L LABORATORIES 
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Wyndham Anatole Hotel, Dallas, TX. (Polyurethane Division, The 
Society of the Plastics Industry, Inc., 355 Lexington Ave., New York, 
NY 10017). 

(Sept. 22-24)-Powder Coating '98. Sponsored by The Powder 
Coating Institute. Indiana Conventioncenter, Indianapolis, IN. (Vicki 
Thatcher, Conference Coordinator, P.O. Box 54464, Cincinnati, OH 
45254). 

(Sept. 28-Oct. 2)-"Introduction to Paint Formulation."Short course 
sponsored by University of Missouri-Rolla (UMR). Rolla, MO. (UMR 
Coatings Institute, 1870 Miner Circle, Rolla, MO 65409). 

(Oct. 4-6)-Annual Fall Conference of The Society of the Plastics 
Industry Inc.'s Epoxy Resin Formulators Division. The Ritz-Carlton, 
Kansas City, KS. (Tina Kierzek, SPI Epoxy Resin Formulators Div., 
Ste. 600K, 1801 K St., Washington, D.C. 20006-1301). 

(Oct. 11-13)-NPCA's 111th Annual Meeting. Sonsoored by the 
National Paint and Coatings Association (NPCA). New Orleans Hilton 
Riverside, New Orleans, LA. (NPCA, 1500 Rhode Island Ave., N.W., 
Washington, D.C. 20005-5597; (202) 462-6272). 

(Oct. 11-13)-ICE '98-International Coatings Technology Con- 
ference. Ernest N. Morial Convention Center, New Orleans, LA. (FSCT, 
492 Norristown Rd., Blue Bell, PA 19422; (610) 940-0777, FAX: (610) 
940-0292. http://www.coatingstech.org). 

(Oct. 14-16)-ICE '98-FSCT Annual Meeting and International 
Coatings Expo and Technology Conference. Ernest N. Morial Con- 
vention Center, New Orleans, LA. (Lisa McGlashen, FSCT, 492 
Norristown Rd., Blue Bell, PA 19422; (610) 940-0777, FAX: (610) 940- 
0292. http://www.coatingstech.org). 

(Oct. 25-28)-Fall Convention. Sponsored by The Adhesive and 
Sealant Council, Inc. Fairmont at Grant Park, Chicago, 1L. (The Adhe- 
sive and Sealant Council, Inc., 1627 K St., N.W., Ste. 1000, Washing- 
ton, D.C. 20006). 

(July 29-Aug. 1)-"Coatings 
for the Future."Second Trans 'I' Tasman Surface Coatings 

Conference. Cesponsored by Surface 
Coatings Association, New Zealand, 
Inc., and Surface Coatings Associa- 
tion, Australia, Inc. The Carlton Ho- 
tel, Auckland, New Zealand. (98 Transtas Conference, P.O. Box 5192, 
Wellesley St., Auckland, New Zealand). 

(May 25-29)-1998 International 
Thermal Spray Conference. Spon- 
sored by ASM International. Nice, 
France. (Congres Scientifiques Ser- 
vices, ITSC '98,2 rue des Villarmains 
-BP 124,FU2210 SaintCloud,France). 

... (June 8-11)-XXIV FATIPEC Congress. Interlaken, Switzer- 
land. (AKM Congress Service, Postfach CH-4005 Basel, Swit- " I :  zerland). 

(June 22-24FSURFEX '98." Sponsored by The Oil & Colour 
Chemists' Association (OCCA). Harrogate, United King- ''I; dom. (Christopher Pacey-Day, OCCA, Priory House, 967 

Harrow Rd., Wembley, Middlesex, England HA0 2SF). 

. (June 23)-"Waterborne Versus High-Solids Protective Coat- 
ings." Sponsored by Oil & Colour Chemists' Association 
(OCCA). St. George Swallow Hotel, Harrogate, United King- 

dom. (OCCA, Priory House, 967 Harrow Rd., Wembley, En- 
gland HA0 2SF). 

(June 28-July 2)-Third Oxford Conference on Spectrometry. Co- 
sponsored by the Council for Optical Radiation Measurement of the 
United States and the Ultraviolet Spectrometry Group of the United 
Kingdom. Royal Holloway College of the University of London, 
Egham, Surrey, United Kingdom. (Art Springsteen, Third Oxford 
Conference, c/o Labsphere, Inc., P.O. Box 70, Shaker St., North Sutton, 
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to: Mr. Peter Kratimenos, P.O. Box 239, West Springfield, MA 
01090. Tel: 413-733-0791 ext. 14 or FAX: 413-731-1208. Never 
a fee. 
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ecent mail brought in bundles of one liners. I 
am grateful to friends of Humbug who sent in 
enough to fill several columns. Allow me to 
settle for a good sampling. 

Julius Nemeth has a number of questions. You supply 
your own answers. 

-Is there another word for synonym? 

-What was the best thing before sliced bread? 

-How do they get the deer to cross at the yellow signs? 

-If a man is speaking in the middle of the forest and his 
wife isn't around to hear him, is he still wrong? 

-Why isn't there a mouse flavored cat food? 

-Is a fly without wings called a walk? 

-How come you never see any baby pigeons? 

-If a parsley farmer is sued for back debts, do they 
garnish his salary? 

arv Schnall reported in with a long list of 
observations picked up from the Internet: 

\ -On the other hand you have different fin- gers. 

--I just got lost in thought. It was unfamiliar territory. 

-I feel like I'm diagonally parked in a parallel uni- 
verse. 

-Honk if you love peace and quiet. 

-Nothing is fool-proof to a sufficiently talented fool. 

-Atheism is a non-prophet organization. 

-He who laughs last, thinks slowest. 

-Depression is merely anger without enthusiasm. 

-I almost had a psychic girlfriend but she left me 
before we met. 

-I intend to live forever-so far, so good. 

-Support bacteria-they're the only culture some people 
have. 

-I drive too fast to worry about cholesterol. 

oe Koleske provided us with another collection 
of Terry Marchal's columns. Amon them, there 
was a new list of those frequent found stu- 
dent bloopers. Of course, they're always au- 
thentic. 

-The earth makes a resolution every 24 hours. 

-Involuntary muscles are not as willing as voluntary 
ones. 

-A circle is  a figure with no corners and only one side. 

-All animals were here before mankind. The animals 
lived peacefull until mankind came along and made 
roads, houses, Lotels, and condoms. 

-Mushrooms always grow in damp places and so they 
look like umbrellas. 

-The spinal column is a long bunch of bones. The head 
sits on top and you sit on the bottom. 

-When oxygen is combined with anything, heat is 
given off. This is known as constipation. 

nd this from a Terry Marchal column: 
One of Virginia Ireland's funny moments in 

life came some years ago when she saw a 
man, dripping wet, wrapped in a hastily ar- 

ranged towel and carrying his clothes, come running out of 
the shower room at the YWCA while a female voice 
bellowed from behind: 

"Men's night was yesterday!" 

ave Platt tells the story of the little old immi- 
grant lady, in Miami, who stood before the 
udge asking for a divorce. 

The judge asked, "What are the grounds?" 
"Well, we have two acres in Miami Beach," she re- 

plied. 
"Do you have any grud esz" 
"One, your Honor. It h j ds  three cars." 
"Does your husband beat you up?" 
"No, I et up before him." 
"Wh i o  you want a divorce?" 
"we( we don't communicate." 

ariy Miller blames this one on Reader's Digest. 
A shortened version: 

A teacher asked her class to illustrate ad- 
ages in real life. Max raised his hand. 

"My UncleJake was a fighter ilot in World War II. His 
plane crashed on on island in tre South Pacific. On the 
island were 12 Japanese soldiers. All that my uncle was 
able to salvage from the wreck was a onequart bottle of 
Scotch. He killed all the soldiers with his bare hands. 

The teacher said, "I fail to see how an adage relates." 
Max relied, "Never mess with my Uncle Jake when he's 

drinking." 
(adage: a saying embodying common observation of- 

ten in metaphorical form] So there!! 

-Herb Hillman, Humbug's Nest, 
P.O. Box 135, Whitingham, VT 0536 1 .  
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NUOCIDE" FUNGICIDE 
NUOCIDE fungic~de, based on 
the active ingredient chlorothalonil, 
protects pa~nt from m~ldew years 

longer than any tested competitor It's virtually insolu- 
ble In water and won't leach out of the paint film even 

in areas of heavy rainfall and h~gh OUT OF THE PICTURE, humidity Also, it won't dearade in - 
U.V. light, as it doesn't depend on other 

pigments or additives to perform. Test fence and industry-wide use prove this non-fugitive, 
shelf stable biocide provides the most cost effective protect~on available! And CREANOVA 
can enter the picture long before your paint touches the surface. Our technical service 
provides complete assistance to biocide customers. After all, instead 
of having to fix mildew problems, CREANOVA wants you to prevent 
them, period. - CREI\I NO 

. A  H O l s  G r o u p  C o m p a n y .  

u 
CREANOVA INC., 220 Davidson Avenue, Somerset, NJ 08873 (732) 560-6724 
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E X P L O R E  T H E  O P P O R T U N I T I E S  
Shamrock's development and process leadership 
opens the daor to real world solutions for your UV 
applications. The EverClide Series is our newest 
product line formulated specifically for W and 
EB coatings use. These dispersions of ultra fine 
(<1 micron) PTFE and waxes in monomer can be used 
in extremely thin film applications. Ideally suited for 
clears, mattes and high gloss coatings and inks, no 

other dispersion can match EverClide for gloss 
retention, clarity, slip or scuff resistance. EverClide is 
easily incorporated in any formula without dispersing, 
and offers a stable, uniform suspension. 

Discover EverClide, and-explore our other products. 
Call us today at 973-242-2999, ext. 149. 
Our door is open. 

Shamrock 
SETTING THE STANDARD.. . SINCE 1945 

Shamrock Technologies, Inc., Foot of Pacific Street, Newark, New l e y  071 14 
Phone: (973) 242-2999 Telefax: (973) 242-8074 
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