


a - _--a 

'rr-1 
T 

r r e  m - 11- PC 
and hiiiat islatiion upaaa 

MAINCOTE TL-5 water- 
borne acrylic polymer is an : t - 
economical approach to high- 
gloss, tile-like coatings. You 
realize significant raw materi- 
als savings when formulating 
with MAINCOTE TL-5 poly- 
mer because it is a low priced 
epoxy crosslinker, less epoxy 
is required in formulations, 
and expensive solvents are re- 
placed with water. 

Saving on raw materials 
costs is just one benefit of 
MAINCOTE TL-5 polymer, 
which has performance char- 
acteristics similar to those of 
two-component, solvent- 
borne epoxy wall coatings 
used in institutional environ- 
ments. Your customers will 
like the easy stain removal 

I 
properties offered by 
coatings based on 

they'll enjoy low main- 

A 
MAINCOTE TL-5. And, ( 
tenance costs as a result of 
the ability to remove stains easily. 

Other advantages of coatings -I- 
based on MAINCOTE TL-5 polymer include 1 
not only high gloss, low odor, and easy clean- 
up, but also resistance to chemicals used in industrial cleaners. 

Do yourself and your customer a favor . . . contact your Rohm 
and Haas technical representative today for 
details on MAINCOTE TL-5 polymer or write 
our Marketing Services Department, Indepen- 
dence Mall West, Philadelphia, PA 19105. . P H ~ L ~ ~ C L P H I I  01 19105 

with MAINCOIE Tk5 bolymer 
for tile-like wall coatias. - 



RFV-300 RFS-8400 
Rheometrics Rheometrics 
Fluids Fluids 
Viscometer Spectrometer 
The ideal tool for R&D or QC The research instrument capable 
testing of paints, coatings and of providing thorough characteri- 
low viscosity foods. zation of suspensions, emulsions, 

gels, and other low viscosity fluids. 

Rheometrics 
Mechanical 
Spectrometer 
The research system for complete 
characterization of low viscosity 
materials including normal force 
measurements. 

Combine standard techniques with new techniques recently developed by rheologists for 
the characterization of low viscosity materials including emulsions, suspensions, and gels. 

For more information, please contact your Sales Engineer at (201) 560-8550. 

Instruments for Materials Evaluation 



Look to Dow for the broadest line of epoxy powder 
coating resins and curing agents in the indust~y. We can 

r Use our provide all the epoxy products you need to 
enter and service the rapidly expanding powder line to for decorative and functional 

powder coatings. your Ow no DOWv epoxy powder coating resins 
offer batch-to-batch consistency for easy processing. 
They're manufactured to narrow epoxide equivalent 
weight and melt viscosity ranges for predictable re- 
activity and handling properties. And, they meet 
stringent insolubles and gel contamination guidelines. 
Naturally, powder coatings made with DOW epoxy 
resins offer the high performance and long-term 
economy that have made powder coating technology 
increasingly popular among end-users. 

Explore the broad options our epoxy powder coatings 
resin line offers. Write: The Dow Chemical Company. 
Coatings and Resins Dept.. Inquiry Services. 1703 S. 
Saginaw Road, Midland, Michigan 48674. Or call 
1 -800-258-CHEM Extension 2 1 ICoatines. 

Membe, of 
THE POWDER 

'Trademark ofThe Dow Chem~cal Company 
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Thanks to the Paint Show 

When the Board of Directors approved President Joe Bauer's creation of three new 
Federation committees, it was plain that the Board shared the view of many other 
members: that the Federation should devote more of its attention and funding to the 
membership, to education, and to its role in the coatings industry. 

Professional Development 

The nine-member group aims to provide for: the professional development of the 
membership through continuing educational activities (short courses, seminars) and 
the attraction of technical talent into the coatings industry (local Society/ University 
interactions, summer co-op employment). F. Louis Floyd, of the Cleveland Society, is 
Chairman. 

Federation Chairs 

Loren Hill, of the New England Society, heads this five-member committee which is 
studying the possibilities and ramificatidns of Federation sponsorship of "Chairs" or 
"Professorships" at various universities. The benefit of such funding would be a 
stronger commitment by the university to the coatings industry and following that, an 
increase in the number of well-trained entry level employees. This program, however it 
develops, is in addition to the current scholarships awarded to the University of 
Detroit, Eastern Michigan University, Kent State University, University of Missouri- 
Rolla, North Dakota State University, and the University of Southern Mississippi. 

Future Planning 

Past-President Neil S. Estrada, of the Golden Gate Society, chairs the five-member 
committee which has been charged to: make future plans for the personnel 
requirements of the Federation and investigate any activities that the Federation 
should undertake to assist in the development of the coatings industry. 

The continuing success and growth of the annual Paint Industries'Show enables the 
Federation to establish these committees, to fully support them in their deliberations, 
and to fund any of their programs approved by t h e ~ o a r d  of Directors. 

To benefit the membership and education-that's why the Paint Show was 
established in the first place-way back in 1932. 

Frank J.  Borrelle, 
Executive Vice-President 

Vol. 57, No. 725. June 1985 



SLIME FILMS ON ANTIFOULING PAINTS. SHORT- VISCOSITY OF OLIGOMER SOLUTIONS-Z.W. Wicks, 
TERM INDICATORS OF LONG-TERM EFFECTIVE- et at. 
NESS-M.G. Robinson, B.D. Hall, and D. Voltollna 

Journal of Coatings Technology, 57, No. 725, 51 (June 1985) 
Journal of Coatinas Technoloqy. 57, No. 725, 35 (June 1985) 

A method for an initial evaluation of the biological 
effectiveness of antifouling paints is described. It involves 
exposing test surfaces for three to four months under 
natural marine conditions and examining the resulting 
slime film by scanning electron microscopy or optical 
microscopy. The presence of a large number of diatom 
species indicates thatthe paint is not biologically effective 
and will not prevent macrofouling. If species diversity is 
significantly reduced, and especially if the population 
consists of known toxin-tolerant species, the paint war- 
rants further testing. Slime film biomass is not a good 
measure of the effectiveness of antifouling paints. The 
paint should be applied over the same undercoat as in the 
potential working situation. 

KINETICS OF CROSSLINKING USING BLOCKED REA- 
GENTS AND BLOCKED CATALYSTS-W.J. Mulzebelt 

Journal of Coatings Technology, 57, No. 725, 43 (June 1985) 

The kinetics of curing under the influence of blocked 
reagents and blocked catalysts are considered in this 
paper. 

Blocked reagents dissociate thermally yielding a 
species which participates in a crosslinking reaction. 
Eitherthedeblocking reaction orthecrosslinking reaction 
may be rate-determining. 

Experiments with Desmodur N (a trifunctional iso- 
cyanate) blocked with benzyl methacrylo hydroxamate 
(BMH) indicate that deblocking and crosslinking occur at 
comparable rates. 

A theoretical model was developed describing the 
action of blocked catalysts in a crosslinking reaction. 
Results of experiments using oxime tosylates for the 
curing of high solid polyesterlmelamine coatings are 
generally in line with this model. The crosslinking shows 
an induction period and S-shaped curves are observed. 

Viscosity and glass transition temperature, T,, of solu- 
tions of oligomeric butyl and methyl methacrylates 
(OBMA and OMMA) were determined. The dependence 
of T, on concentration of solutions of OBMA in ethyl 
benzene and m-xylene over the entire concentration 
range was found to follow equation (10). 

Temperature .dependence of viscosity of OBMA in 
rn-xylene was found to follow WLF (Williams, Landel, 
and Ferry) equation (1) over the whole range of 
concentration. 

Solutions other than pure solvent and those at low 
concentration followed simplified forms of the WLF 
equation such as (18) satisfactorily. 

This equation provides a better model of viscosity as a 
function of temperature than an Arrhenius type expres- 
sion, not only for these oligomer solutions, but, based 
on calculations using literature data, also for a wide 
range of other oligomers and oligomer solutions. T,'s 
and viscosities at equal concentration and temperature 
of OBMA and OMMA solutions in m-xylene increase as 
molecular weight increases and at comparable mo- 
lecular weight are higher for OMMA than OBMA. 
Although T, of OBMA solutions increased as T, (or 
estimated T,) of a series of solvents increased, 
viscosities of the solutions did not always show a 
corresponding increase. This, along with the system 
dependence of A and B in equation (18), indicates that 
while (T-T,) is an important factor controlling viscosity, 
it is not the only factor. 

Addition of a Dower factor to the denominator of 
Erickson's equation, equation (19), leads to significantly 
improved predictions of relative viscosity as a function 

Journal of Coatings Technology 
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of concentration for both these oligomer solutions and NEW ISOlNDOLlNE PIGMENTS FOR HIGH QUALITY 1 Erickson's. APPLICATIONS-J. von der Crone I 

In 7, = wo/(kl - k2wo + kgwo2) (19) 

Intrinsic viscosity is properly calculated by dividing the 
inverse of constant kl in equation (19) by solution 
density at w, = kl. Intrinsic viscosities (and In 7 of 
solutions) of OBMA in m-xqrlene increase with approxi- 
mately the half power of M,, possibly indicating theta 
conditions. However, intrinsic viscosities of both OBMA 
and OMMA solutions in m-xylene decrease with increas- 
ing temperature. Also, intrinsic viscosity of OBMA 
solutions is solvent dependent. 

Viscosity of oligomer solutions in the range of interest 
for high solids coatings depends upon oligomer and 
solvent viscosity, oligomer and solvent T,, solvent- 
oligomer interaction, temperature, and concentration. 
Further studies are needed to understand the relative 
importance of these factors and interactions between 
them. 

Journal of Coatings Technology, 57, No. 725, 67 (June 1985) 

In recent years, numerous patents claiming novel chemi- 
cal structures, improved synthetic procedures, and new 
compositionsof matter have been published on isoindo- 
line piqments. 

A special group of pigments, obtained by the condensa- 
tion of diiminoisoindoline with cyanoacetarylides, is now 
reported. Synthesis, influence of substituents on pigment 
properties, and crystal structures are discussed. 

The potential and limitsof such pigmentsare illustrated 
by means of examples chosen from this group. Attention 
is particularly drawn to the outstanding pigment proper- 
ties in general, as well as to the manifold possibilities of 
application, including styling in paints. 

Papers to be Featured In the July Issue 
"Water-Borne Corrosion Inhibitive Primers Evolve to be Competitivew-Golden Gate 

Society for Coatings Technology, Technical Committee 

"Selection of a Spatial Sampling Procedure for Evaluating the Defect Area of a Coated 
Steel Panelv-D. Bentz and J.W. Martin, National Bureau of Standards 

"Effect of Solvent Choice on Water-Based Coating/Wood Interactionsw-P. Lucas and 
L. Smith, State University of New York 

"Physico-Chemical Factors in the Performance of Polymer-Metal Bondsw-S. Ponce, 
et al., Ecole Polytechnique 

"Reactions of N(2-Hydroxyethyl) Amido Compounds"-Z.W. Wicks, Jr., M.R. Appelt, 
and J.C. Soleim, North Dakota State University 

"Barriers to Innovation in the Organic Coatings Industry"-M.A. Glaser, Consultant 

Vol. 57. No. 725. June 1985 
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North, South, East 
and West, 38 DuPon 
distributor locations 
are now reaa 
sewe you 

- 
Du Pont now has I .--.-. 

distribution for ELVACITE res- 
ins. A coast-to-coast chain of 
distributors, experienced in 
specialty chemicals, can bring 
you faster delivery of ELVACITE 

resin>. u u r r n  ucrlvelrea a 
me call away. Take a: 
of combining orders 
CITE with other mat 

I I U I I I  your local distributol. 
Through your distributor you 

can tap into over 40 years of 
DuPont experience in acrylic 
resins. Whether you need help 
on current or future applica- 
tions, you'll find DuPont's tech- 
nical expertise unmatched. 

ELVACITE resins come in 
varying molecular weights and 
hardnesses for use in coatings, 
adhesives, films, inks and tem- 
porary binders. The minute 
spherical shapc :ITE 

veaus, r~~aut: urr~y oy DuPont, 
gives rapid, uniform dispersal; 
Du Pont quality control holds 
performance and properties to 
close tolerances from batch to 
batch. 

For acrylic resins that provide 
excellent clarity, weatherability 
and durability, see your nearest 
ELVACITE distributor: he's 
listed on the next page. Call 
him to place an order or for 
technical information on 
ELVACITE. 
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50-Year Members of FSCT to Be Honored 
At 1985 AMPS in St. Louis, Oct. 7-9 

The Golden Anniversary Paint Show 
will be held a t  the Cervantes Convention 
Center in St. Louis, MO, on October 7-9. 
This event will celebrate the origins and 
opportunities provided by this interna- 
tional exhibition of raw materials, equip- 
ment, and services for the paint and 
coatings manufacturing industry. 

From its first Paint Show in 1932 until 
the present, the Federation of Societies 
for Coatings Technology has grown to  
encompass 26 Societies and 7,000 mem- 
bers, some of whom have contributed to  

JOSEPH CANI-OK 
Josad Consultants. Inc. 
92-30 56th Avenue 
Elmhurst. NY 11373 
JOSEPH CATALDO 
501-12 190th Street 
Flushinn. NY 11365 

MICHAEL J. CATENA 
Chemex Chemical & Coati 
P.O. Box 5072 
Tampa, FL 33675 
JOSEPH A. COROERO 
9320 La Reina Ave. 
Downey, CA 90240 
CARL L. ENGELHARDT 
3748 Shady Bluff Dr. 
Largo, FL 33540 
HARRY FEINRERG 
Duron, Inc. 
10406 Tucker St. 
Beltsville, MD 20705 

ngs Co.. Inc. 

BERNARD FREII)I.AYD 
Seaside Paint & Lacquer Co 
P.O. Box 2809 
Long Beach. CA 90801 
ALMA GODEI. 
BERT GOOEI. 
Standard Detroit Paint Co. 
8255 Lyndon 
Detroit, MI 48238 
CARL C. HOWSON 
16 Heather Circle 
Port Angeles, CA 98362 

RICHARD 0 .  INNES 
O.G. lnnes Corporation 
10 E. 40th Street 
New York, NY 10016 

the advancement of the Federation for 
the past 50 years. Recognition of these 
50-year members will highlight the up- 
coming event in St. Louis. 

At the 1985 Annual Meeting and Paint 
Show, all 50-year members in attendance 
will be given complimentary registration 
and luncheon tickets for themselves and 
their spouses. They will be honored a t  the 
luncheon, to  be held on October 9. The 
Federation congratulates these members, 
listed below, as theyjoin in thecelebration 
of their own "Big 50." 

LEWIS P. LARSON 
68 13th Ave. 
Columbus. OH 43201 
CHARLES H. LEVINE 
61 Beaumont Street 
Brooklyn, NY 11235 
SIDNEY B. LEVINSON 
20-B John Adams Court 
Cranbury. NJ 08512 
RORERT W. MATLACK 
443 Crescent Ave. 
Moorestown, NJ 08057 
LOREN B. ODELL 
416 Crestwood Dr. 
Houston, TX 77007 
CHARLES OPPERMANN 
9848 S. Damen Ave. 
Chicago, IL 60643 
ED PETERSON 
Peterson Paint Co. 
P.O. Box 31 1 
Pueblo. CO 81002 
WII.I.IAM ROSE 
3360 Mathieson Drive, N.E. 
Atlanta, GA 30305 
EI.IAS SINGER 
Troy Chemical Corporation 
One Avenue L 
Newark. NJ 07105 
HERMAN J.  SINGER 
300 Winston Drive 
Cliffside Park, NJ 07010 
(3.0. STEPHENSON 
2241 Palestra #I4 
St. Louis, MO 63146 
ED WANDERMAN 
8901 Shore Rd. 
Brooklyn, NY 11209 



COMPARISON OF REPRESENTATIVE PRICES 
OF SLOW ESTER-TYPE SOLVENTS* 

CILB. SIGAL. 

DuPONT DBE 41.5-44 3.77-3.99 

EE ACETATE 50.0-60.5 4.05-4.90 

PM ACETATE 53.0 4.29 

DPM ACETATE 53.0-69.5 4.29-5.63 

EB ACETATE 64.5 5.06 

'Delivered, Tank Truck. Sources include m, industry sources 
and distributorprice lists. Survey made in November 1984 in 
Chicago, Cincinnati. Detroit and Cleveland. 

Du Pont DBE is a safe solvent. As the chart 
shows, it's also the lowest-cost high-boiling 
solvent in the ester class. For over a decade, 
DuPont DBE has been substituted for E-series 
glycol ether acetates by paint and coatings 
manufacturers. Here's why reformulating with 
blends of DuPont DBE solvent could be your 
most cost-effective route: 

Low-cost blending. You minimize costs 
by making Du Pont DBE your retarder solvent 
when you reformulate with P-series glycol ether 
acetates. The chart below shows how blends of 
Du Pont DBE can reduce the impact of solvent 
replacement. 

SOLVENT 

Use DBE as the slow solvent with PM Acetate and reduce replacement costs 
EPOXY ENAMEL HIGH SOLIDS POLYESTER ACRYLIC LACQUER 

om 
FORMULA 
(WT. %) 

REPLACEMENT* 
FORMULA 
(WT. %) 

OLD 
FORMULA 
(WT. %) 

REPLACEMENT* 
FORMULA 
(WT. %) 

OLD 
FORMULA 
(WT. %) 

Do PONT DBE 
PM ACETATE 
MEK 
N-BUTANOL 
TOLUENE 
XYLENE 
EE ACETATE 

REPLACEMENT* 
FORMULA 
(WT. %) 

5 
8 

26 
- 
61 
- 
- 

Cost of sobent, centsipound: DuPont DBE41.5; PM Acetate 53.0 MEK36.0; N-Butano136.0 Toluene 17.9: Xylene 17.3; EE Acetate 50.0 
'Replacemen1 lomulas are offerred lorerper~menel puposes only. 



solvent 

Comparable evaporation rates. Du Pont 
DBE is a slow-evaporating solvent that can 
improve gloss and leveling, reduce orange peel 
and minimize solvent popping. Its evaporation 
rate increases more rapidly than other slow 
solvents as temperature increases. And at bake- 
oven temperatures the evaporation rate of 
Du Pont DBE is comparable to other solvents, 
as shown in the graph. 

COATING SOLVUrrS 
Evaporation vs. Temperature 

3W 

170 180 190 2W 210 220 230 240 250 2M 270 280 290 3d0 .F 

I I I I I l l  
75 80 W I W  IIO 120 130 140 150 r 

TEMPERATURE 

NAPORATION 
= Se"omf5 for 90% mlghl lax 

rntllrgrams ofsample 
(measured under N, flow of50 rnlirnln) 

Low toxicity. No human health problems 
have been reported to date from the use of 
dibasic esters. 

Wide application. Du Pont DBE's solvency 
for many polymers accounts for its use in a 
wide range of coatings, both conventional and 
high-solids. These uses include steel and alu- 
minum coil coatings, interior and exterior can 
coatings and in finishes for appliances and 
metal furniture. Du Pont DBE is also used as a 
solvent in automotive acrylic lacquer and 
enamel topcoats, urethane trim paints, and 
polyester and epoxy primers. 

Call toll free. Dial 800-527-2601 for help 
in reformulating with Du Pont DBE. We can also 
put you in touch with your local Chemcentral, 
Houghton, Inland Leidy or Gage Products 
Company distributor for information on low- 
cost, safe Du Pont DBE solvent. 



Constituent Society Membership Figures 
Based on the 1983-1984-1985 Year Books 

Active 
1983 

Assoc . Other Total Actlve 
1984 

Assoc . Other Total 

Baltimore ........... 128 
Birmingham ........ 147 
Chicago ............ 626 
C-D-I-C ............ 124 
Cleveland ........... 287 
Dallas .............. 95 
Detroit ............. 195 
Golden Gate ........ 184 
Houston ............ 112 
Kansas City ......... 66 
Los Angeles ........ 358 
Louisville ........... 119 
Mexico ............. 83 
Montreal ........... 157 
New England ....... 139 
New York .......... 405 
Northwestern ....... 138 
Pacific N.W. ........ 136 
Philadelphia ........ 161 
Piedmont ........... 96 
Pittsburgh .......... 134 
Rocky Mountain .... 60 
St . Louis ........... 64 
Southern ........... 279 
Toronto ............ 204 
Western N.Y. ....... 66 
TOTALS ........... 4563 

1985 
Actlve Assoc . Other Total 

blood p u r e ?  
Stress on the job is a real problem for most of us . 
Many people think high-pressure jobs cause high 
blood pressure . 

Scientists and doctors aren't sure if stress causes 
high blood pressure . But one thmg is for sure: 
anybody. no matter how they react to stress. can 
have high blood pressure . 

If you have high blood pressure. you can control 
it-with medication. weight control. less salt. and 
whatever else your doctor tells you to do. every day . 

No matter what you do for aliving ... 
keep on living . 

High blood pressure . Treat it and live . 
National High Blood Pressure Education Program. 
Nat~onal Heart . Lung. and Blood Inst~tute. 
U S . Department of Health and Human Sew~ces 
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In coatings, we have the colors to match your bright ideas. 
When high-performance finishes - automotive, coil And our color experts will give 
pigmentation is critical, SCM ccutings, house pcdnts, appliances, you technical help that's backed 
Pigments sets the tone with architectural and maintenance by 60 years of experience and 
titanium colors. coatings. quality. Available to you in our 

Our Ti Yellowm and Goldenm labs or at your facility. 
pigments for coatings give you One bright idea deserves 
excellent weatherability. heat another. So get more inforrna- 
and light stability. and color 
uniformity 

QQB p!c~m tion on sCM ngments3 titanium 
BALTIMORE 21230 colors. Call our toll-free customer 

Use them for high-performance service number: 1-800-638-3234. 



1984 Marks Record 
The coil coating industry placed a 

record-shattering year into the books in 
1984. 

A total of 4.17 million tons of coil 
coated steel and aluminum were con- 
sumed in 1984, according to estimates by 
the National Coil Coaters Association 
(NCCA). This was the highest figure in 
the industry's history, surpassing the 
previous record of4.06 million tons set in 
1978. 

The 1984 record represented a 10.0% 
increase over 1983 figures. And this gain 
came on top of a 22.5% increase in 1983 
compared to 1982. 

lndustry shipments of coil coated steel 
pushed 12.5% ahead of 1983 totals, 
according to NCCA estimates. 

Coil coated aluminum deliveries slipped 
3.4% overthe same period, NCCA figures 
indicate. 

The NCCAcompiles these estimates of 
total shipments based onactualshipment 
tonnage reported to the association by 
both member and nonmember com- 
panies. Statisticsarecalculated for North 
American markets (U.S., Canada, Mex- 
ico) only. 

The extended economic recovery was 
the major factor in the impressive 1984 
figures, NCCA member executives 
agreed. But in certain areas, coated coil 
continued to demonstrate increased mar- 
ket penetration because of its cost-saving 
features. 

The coil coated steel marketplace was 
once again dominated by the transporta- 
tion segment during 1984. A key factor 
was shipments to the automotive industry; 
carmakers posted yet another strong 
increase in their use of steel with coil 
coated, weldable zinc-rich primers. Auto 
manufacturers use the coil coated steel 
extensively for corrosion protection in 
body panels of cars, light trucksand vans. 
This one product category increased 
16.7% in 1984. 

Building products, the second-most- 
important industry user of coil coated 
steel, registered more moderate gains for 
the year. Shipments to the appliance 
industry also increased modestly-al- 
though NCCA member-reported tonnage 
of coil coated steel used in refrigerators 
and freezers has increased nearly 75% 
since 1982. 

Other coated steel end-use markets 
which gained markedly during 1984 were 
roof decking, residential siding and roof- 

Year for Coil Coatings lndustry 
ing, and lighting products. NCCA mem- The coil coating industry has demon- 
bers reported over 100,000 tons shipped strated sustained, rapid growth in tonnage 
to this last market for the first time in shipped-interrupted only by major na- 
1984. tional recessions-since the NCCA began 

Coil coated aluminum relied on its collecting statistics in 1962. Total esti- 
traditional bulwark industries, building mated North American tonnage in that 
products and containers and packaging, initial year was only 464,000 tons. 
for its 1984 performance. The light metal Coated coil is sheet steel or aluminum 
in coil coated form held its own in 1984 in coil form with organic paint or other 
despite intense pressure from competitive finishes applied on automated, high- 
materials in both markets. speed lines operating at speeds up to 900 

Metal cans, ends, and tabs again feet per minute. The coated metal is 
consumed extensive square footage of delivered to users ready to fabricate, with 
coil coated aluminum (which weighs only no further finishing required. 
one-third as much as steel on average), Coated coil users thus gain major 
and this remained the number one end- savings by eliminating paint lines and 
use market for aluminum coil coaters, spray booths, energy-intensive curing 

A variety of residential building prod- ovens and expensive pollution control 
ucts, including siding, roofing, soffit, equipment of all types. Customers also 
awnings and mobile homes led the build- benefit from more efficient production, 
ing products segment of coil coated increases in available plant space and 
aluminum's market picture. And reported extremely precise application of thecoat- 
tonnage shipped to the truck and trailer ing with little or no waste. NCCA 
market rebounded strongly from a weak members assert. 
1983 performance. 

Union Carbide Expands Latex Plant in Puerto Rico 
The UCAR Emulsion System Div., of 

Union Carbide Corp., Danbury, CT, has 
completed an expansion and moderniza- 
tion project at its latex plant in Puerto 
Rico. Located in Bayamon, P.R., the 
plant has been enlarged to permit the 
relocation of personnel responsible for 
those services previously performed at 
other locations on the island. 

To modernize the plant, computer 
equipment has been installed. The new 

Ferro Acquires Spanish 
Coatings Manufacturer 

Ferro Corporation, Cleveland, OH, 
has purchased Inmapin Priba, S.A. of 
Madrid, Spain. Inmapin Priba is the 
largest powder coatings manufacturer in 
Spain. Adolph Posnick, Ferro's President 
and Chief Executive Officer, stated, "This 
acquisition, coupled with our powder 
coatings expansion activities in the U.S. 
and other areas of the world, emphasizes 
Ferro's commitment to being a worldwide 
supplier of organic powder coatings, as 
well as traditional inorganic coatings." 

system will assist the accounting and 
billing departments by providing auto- 
mated inventory control and material 
costing. In the technical service labora- 
tory, the system will serve an integral part 
in the firm's expanded quality assurance 
program. 

Special I 
Availat 
I_ a _ .  

Discount 
,le from ' 
- . . - I . . - - 

Fares 
TWA 
I!- - 

I o Annual meerlng 
Special arrangements have been made 

with TWA to offer discounted fares within 
the U.S. to/from St. Louis, MO, for the 
October 7-9 Annual Meeting and Paint 
Show at the Cervantes Convention Center. 
These special fares are available only when 
you call the unlisted toll-free number (800- 
325-4933): in Missouri only, call (800-392- 
1673). Be sure to ask for lowest fare 
a 
v 
vailable! You 
ention numbel 

FSCT Con- must give the 
which is: 

#9911077 
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STEP OUTSIDE. i :  
You've got to get tough to prove a By reducing expensive TiO, and 
point. And that's exactly what we vehicle levels, Ropaque OP-42 lets 
did to test theexterior durability you reduce your raw material costs. 
of Ropaque OP42 non-pigmentary Without reducing scrub and stain 
addit~ve. resistance or adhesion and gloss 

For four years, we subjected properties. Inside and out, it'll 
paints containing Ropaque OP- revolutionize the way you form- 
42 to the most grueling weather ulate paints. 
ronditiousMotherhlatu~&c~uld Stepguki@uiuLIe&Yhonybou7 
dish out - heat and cu~~d;-t%diation, how RopaqueOPQ caTopen tM-  
rain, and humidity. And Ropaque door to lower costs in your paint 
OP-42 held its own. Beautifully. formulations while maintaining 

So there's no reason to keep quality. For complete test results 
Ropaque OP-42 additive behind and technical literature, call your 
closed doors any longer. Ropaque Rohm and Haas representative 
OP-42 helps you maintain equal or write to: Rohm and Haas Com- 
hiding for less cost. Or increase pany, Independence Mall West, 
hiding without adding costs. ROHM Philadelphia, PA 19105, Attn: 

- - The way it works is simple. !HePSr Marketing Sewices Dept. * 



PPG to Open Environmental Sciences Center 
PPG Industries, Inc., Pittsburgh, PA, 

has agreed to purchase Gulf Oil Corp. '~ 
Life Sciences Center. The 63,000-sq ft 
center located in O'Hara Township will 
be used to expand the Coatings and 
Resins Group's activities in the field of 
environmental safety and health. 

The group's environmental and safety 
affairs department will add approxi- 
mately 10 persons to its staff of 44, and 
carry out four basic functions: industrial 
hygiene, toxicology assessment, safety 
and loss prevention, and environmental 
engineering and control. Included in 
these functions are developing odor con- 
trols, evaluating the ecological effects of 

Air Products Increases 
Pressure Emulsion Capacity 

Air Products and Chemicals. Inc., 
Allentown, PA, has increased its vinyl 
acetate-ethylene and ethylene-vinyl chlo- 
ride pressure emulsions capacity by 40% 
at two of its facilities. 

To meet the growing demand for the 
company's water-based products, the 
Calvert City, KY,  and South Rrunswick, 
NJ, plants have been expanded. Incor- 
porated into the expansion are compu- 
ter-based process control technology 
designed to provide a higher degree of 
product consistency and to increase the 
energy efficiency of the production 
process. 

Air Products also operates polymer 
emulsion plants in Elkton. MD; Cleve- 
land, OH; and City of Industry, CA. 

new materials, and developing product 
labeling and control systems for manu- 
facturing operations. 

The new facility is expected to aid in 
PPG's future coatings-related growth 
through advanced product technology 
while protecting the health of employees, 
customers, and safeguarding the 
environment. 

Thibaut & Walker Enlarges 
Production Facilities 

Thibaut & Walker, Newark, NJ, has 
expanded its production facilities as part 
of an ongoing program to increase pro- 
ductivity and customer service capability 
yet maintain low operating costs. 

The expansion centers on the addition 
of a 12,000-~allon urethane reactor and 
includes new 20,000-gallon agitated stor- 
age tanks. These developments are esti- 
mated to increase storage capacity for 
finished products by 50%. A high-capacity 
truck-loading facility has also been in- 
cluded in the expansion. 

Viking Pump Is Subsidiary 
Of Houdaille Industries 

Viking Pump Division of Houdaille, 
Cedar Falls, Iowa, has become a separate, 
wholly-owned subsidiary of Houdaille 
Industries, Inc. Under its new corporate 
name of Viking Pump-Houdaille, Inc., 
the firm will conduct all of the operations 
formerly conducted by the Viking Pump 
Division of Houdaille. 

THE BIG 

Industries' 
show 

CERVANTES CONVENTION CENTER 
ST. LOUIS, MISSOURI OCTOBER 7-9 

we'd like to 
teach your 
employees 
to tie you 
up, douse 
you with 
water, and 
pound you 
on the back. 

I t  could save your life. And 
severe bleeding, chemical 
bums and choking are just 
three of the emergencies we  
can prepare you for. 

Our courses can familiarize 
youremployees with almost 
every phase of workplace 
safety, from simple accident 
prevention to first aid andCPR. 

We're the American Red 
Cross. We're working hard to 
keep everyone working hard. 

American 
Red Cross 

A Public ServtcealTh8r 
Magazine &The Adverlls8ng Council 
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In sunlight, coatings can die in months 

With CIBA-GEIGY light stabilizers, 
they can live for years 

' U S  I , , ! ,  r8, tdc d > ' :  ! !.,I 2;' : :<!  !, , , , c 7 4  3<A tJ7r> 8 , ~ ~ ~ ~ , ~ , i l o C l f l A  C l  ll;YC~~rporal~~~!? 

Cracking, delamination and catastrophic failure 
often occur in coatings exposed to the sun Conse- 
quently, the service life of both coating and sub- 
strate is shortened, and the cost of maintenance 
goes up. 

Commercial use has shown that most types of 
coatings can be protected against photodegrada- 
tion by two classes of CIBA-GEIGY light stabilizers. 

The first class is the hindered amine light stabiliz- 
ers (HALS), such as TinuvinQ 292, Tinuvin 144 and 
Tinuvin 079L. They protect gloss and help prevent 
loss of physical properties that may result in chalk- 
ing, erosion, water permeability and checking. 

Ultraviolet light absorbers (UVA) such as Tinuvin 
328, Tlnuvin 900 and CGL-1130 are the other class. 
UVAs prevent UV light from degrading light-sensi- 
tive materials, especially primers, mildewcides and 
pigments. Thus, they protect performance charac- 
teristics, such as adhesion between primer and top 
coats Depending on the pigment used, a UVAand 
HALS combination will improve color retention. 

While a CIBA-GEIGY UVA or HALS by itself pro- 
vides good protection for coatings, usage has 
shown that combinatons of the two may give better 
results. This development is so important that 
CIBA-GEIGY has four patents* covering the use of 
HALS and combinations of HALS and UVAs in 
acrylic, polyester, alkyd and polyurethane coatings. 

Percent 60" Gloss Retention After Two Years of Exposure 
Sample Two-Component Solrd While Acrylic 

Alrphaf~c Polyurethane Coabng 
Exposure 5" South Florrda Black Box 

Unstab~lzed 

I 
- 77 

0 25 50 75 100 
Percent 60" Gloss Retent~on 

Manufacturers of maintenance, coil and powder 
coatings can now formulate their products to yield 
substantially longer service life. 

For more information on light stabilization of 
coatings, call 800 431 -1 900 (in New York, 
914 347-4700). Or write to: Additives Department, 
CIBA-GEIGY Corporation, Three Skyline Drive, 
Hawthorne, NY 10532. 

CIBA-GEIGY 



'ION OF SOClETlE S FOF rlNGS TECHNOLC 

Housing and Advance 
Registration Forms 

and Sixty- Third Annual Meeting 

CERVANTES CONVENTION CENTER 
ST. LOUIS, MISSOURI OCTOBER 7-9 



1315 Walnut St., Philadelphia, PA 19107 v Check NO. 

1985 ADVANCE REGISTRATION u Date rece~ved 

- -- 

Please fill out this form and mail with a check in the correct amount (made payable to the F&T) to the Federation, 
address shown above. All checks must be payable in U.S. Funds. Any that are not will be returned. DEADLINE 
DATE FOR ADVANCE REGISTRATION IS SEPTEMBER 6. NONE WILL BE ACCEPTED AFTER THAT DATE. 

A $1 0.00 charge will be made for cancellations received prior to September 6. No refunds will be made after that date. 

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY Amount $ 

G SPECIAL FEE FOR 0 m' RETIRED MEMBERS $25.00 ZONE 
COUNTRY (OTHER THAN U.S.) 

INDUSTRY REGISTRATION FEES: INFORMATION FOR REGISTRATION BADGE: 

A MEMBER $50.00 NICKNAME 

Federation Constituent Society / m i  

r 

Please name the Federation I 

BUSINESS CLASSIFICATION DATA FOR THE ABOVE REGISTRANT: 

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

AA - Manufacturers of Palnts DD 1 Sales Agent for Raw KK Management PP 1 Techn~cal Sales Service 
Varn~shes. Lacquers. Materials and Equ~pment Adrn~n~strat~on 
Prlntlng Inks, Sealants E~ - Government Agency 

QQ 1 Sales and Marketing 
LL - Manufacturing and 

Englneerlng RR 1 Consultant BB - Manufacturers of Raw FF 1 Researchfrest~ng Sonsultlnq 

I 

Materials GG I Educational Institution 

1 1  
Society in which you are a paid- FIRST NAME LAST NAME 

L~brary 
CC , Manufacturers of 

Equlpment and HH - Paint Consumer 

up member: 

~on la~ners  JJ Z Other 

I 

MM 1 Qual~ty Control SS - Educator'StudenV 
Llbrarlan 

NN - Research and 
Development ll _ Other 

BUSINESS AFFILIATION 
Federation Constituent Society 

STREET 
B NON-MEMBER $65.00 I i / I I I  

CITY STATE (U.S. onlvl 

SPOUSES REGISTRATION AND INFORMATION FOR REGISTRATION BADGE: 

NICKNAME 
D SPOUSE $35.00 I " \  

TICKETS FOR FEDERATlON L L l ~ ' C P ' ? 9 ~ ~ .  
WEDNESDAY, OCTOsER 9 (14 q7Q W)  

I 

SPECIAL FEE FOR THE 

Z NUMBER REQUIRED: 
$20.00 EACH. 

, / I 1 1  

A CHECK IN THE AMOUNT OF: l l  

NAME 
I 

ADDRESS 

SPOUSES OF RETIRED CITY 
MEMBERS ONLY: I 

H $25.00 
MAILING ZONE 

I E 
COUNTRY (OTHER THAN U.S.) 

I 

IS ENCLOSED 

I 
I 1 

I 



Plan to Attend the 
Federation Annual Awards Luncheon 

at  the 
Sheraton St. Louis Hotel. October 9 t h  

Featuring Speaker 

Head Basketball Coach fYorth Carolina State Universitg 

Tickets - $20 per person 

In advance or at Registration 
during Annual Meeting 



FSCT 1985 ANNUAL MEETING AND PAINT INDUSTRIES' SHOW n 
CERVANTES CONVENTION CENTER. ST. LQUIS, MISSOURI 
CJcTf'lKFP F 'i i y r ,  ~ " ; r + *  f r.lr~cp?y \ f i fer lne~dz\~)  

A"" t 8 "  
I 

and.Sklr-ThrrdAnnuol,WoI~q 

CEFXbNTES CCUMMCN CENTER 
ST LOUT.MssaRI OCTOBER 7-9 

91 
Philadelphia, PA 19107 

Please indicate below the type of accommodations requested and choice of hotels. All reservations will be 
processed by the Housing Bureau of the St. Louis Convention & Visitors Bureau. Hotel assignments will be 
made in accordance with prevailing availability. The Housing Bureau will send you an acknowledgment, 
noting the hotel to which you have been assigned. (Bureau telephone # 314-421-1166). The confirmation of 
your reservation will come to you directly from the hotel, to whom you must direct all inquiries (phone 
numbers in this brochure). 

All reservations will be held until 6:00 p.m. and none can be guaranteed after September 6. 

Type of Dates 
Room Name Arrive Depart 

I I I 

~ V D !  r ~ ( 1  $ 7 ,  r ", r 

Slngle (1 person) 

Double (2 persons) 

Please Type Additional Reservations on a Separate Sheet and Attach to This Form 

Company 

Twln (2 persons) 

Su~te (parlor and 1 bedroom) 1 
Sulte (parlor and 2 bedrooms) I I I 

*,, P I  i, 

City State or Province 

1 p , I  rz<; t ; r<  , 

Country Mall~ng Code 

1 

Telephone 

Note: Requests for accommodations at the Marriott or Sheraton will be limited to five rooms per 
company. A parlor counts as one room. 



No. on 
Map Hotel 

Doubles1 Parlor & Parlor & 
Singles Twins 1 Bedroom 2 Bedrooms 

(1 thlarriott Pavilion $74 $86 $1 85-$295 $225-$375 

(2 tsheraton St. Louis 74 86 275 

(3) Bel Air Hilton 72 84 175 350 

(4) Best Western St. Louisian 46 54 

(5) Clarion 72 84 195-31 5 325-405 

(6 Embassy Suites 80 90 

(7) Holiday Inn Market St. 54 61 

(8) Holiday Inn Riverfront 70 80 

(9) Mayfair 59 69 

(10) Omni-Union Station 83 96 250 & up 375 & up 

(11) Radisson St. Louis 65 81 110 380-450 

(12) Rodeway Inn 48 54 

(13) University Plaza 49 55 

' All room rates are subject to a City and State Tax of 9.75%. 
t Requests for accommodations at the Marriott Pavilion or the Sheraton St. Louis will be limited to five rooms per company. A 

parlor counts as one room. Additional reservations will be assigned to other cooperating hotels. 



FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
1985 ANNUAL MEETING AND PAINT INDUSTRIES' SHOW 

CERVANTES CONVENTION CENTER, ST. LOUIS, MISSOURI 
MONDAY THROUGH WEDNESDAY, OCTOBER 7, 8 ' 9  

The Combined Annual Meeting and Paint Industries' 
Show Is a Major Educational Activity of the Feder- 
ation. This Significant Coatings Industry Event Con- 
sists of Three Days of Technical Program Sessions 
and Exhibits, Running Concurrently. 

"COATINGS RESEARCH AND DEVELOPMENT: HOTELS AND RESERVATIONS 
TODAY'S INVESTMENT IN TOMORROW" 

Thirteen hotels have reserved blocks of rooms for the 
The outstanding program presentations being ar- Federation. A map showing the location of the hotels 
ranged for the Annual Meeting Program will be cen- and ascheduleof ratesare included in this brochure. 
tered about the t h e m e - " ~ o a ? i n ~ s k & ~ :  Today's In- 
vestment in Tomorrow." The theme emphasizes the 
need to shape, guide, and protect the future through 
innovative coatings science and technology. Invest- 
ments in coatings R&D will ensure continued ability 
to provide quality products to meet today's require- 
ments and anticipate tomorrow's challenges. 

All reservations will be processed by the St. Louis 
Convention and Visitors Bureau. The Bureau will 
send you an acknowledgment, noting the hotel to 
which you have been assigned. (Bureau telephone # 
314-421-1166). The confirmation of your reservation 
will come directly from the hotel, to whom you must 
direct all inquiries. 

"BIG 50" PAINT SHOW WILL FEATURE Phone numbers of the hotels (Area Code 314) are: 
PRODUCTSISERVICES OF 220 EXHIBITORS 

Marriott Pavilion 421-1776 Holiday Inn Riverfront 621-8200 
Sheraton St. Louis 231-5100 Mayfair 231-1500 

The Paint Industries' Show-best known and largest Eel Air Hilton 621-7900 omni-union Station 241-6664 

exhibit of products and services used in the formula- Best Western 421-4727 Radisson st. Louis 421-4000 

tion, testing, and manufacture of paints and related Clarion 241-9500 Rodeway Inn 534-4700 
Embassy Suites 241-4200 University Plaza 534-8300 

coatings-will be another record-breaker in both Holiday Inn Market st. 231-3232 
size and number of exhibitors. 

Requests for accommodations at the Marriott Pavil- 
Exhibiting in the Show will be more than 220 compa- ion or the Sheraton St. Louis will be limited to five 
nies which manufacture and supply a wide variety of rooms per company. A parlor counts as one room. 
raw materials, production equipment, laboratory ap- 
paratus & testing devices, containers, and a variety of 
services for the coatings manufacturing industry. 
The list of current exhibitors is included in this 
brochure. 

Key personnel from coatings manufacturers in the 
U.S., Canada, and several other countries attend 
each year. The Paint Show gives them the opportu- 
nity to learn of the latest developments in the industry 

FEDERATION 

and to discuss them with the top technical/sales O F  SOClETlES 
staffs of the exhibitors. FOR COATINGS 
Show hourswill be: Monday-l2:Oo-5:30; Tuesday- TECHNOLOGY 
9:30-5:30; Wednesday-9:30-3:OO. 

FEDERATION BOARD 
TO MEET ON SUNDAY 

The Federation's Board of Directors meeting will be 
held on Sunday, October 6, in the Marriott Hotel. 

ANNUAL WFE-IREG AND 
PAINT INDUSTRIES' SHOW 



JOHN P. McANDREWS, OF DUPONT. TWA NAMED OFFICIAL AIRLINE 
WILL GIVE KEYNOTE ADDRESS FOR ANNUAL MEETING AND PAINT SHOW 

The Federation is pleased and honored to announce The Federation has appointed TWA as the official 
that John P. McAndrews, Group Vice-President- airline for the convention in St. Louis. For flights 
Finishes & Fabricated Products, DuPont Co., will within the United States, phone the toll-free number: 

present the Keynote Ad- 
dress at the Monday morn- 
ing opening session. Mr. 
McAndrews joined the Du- 
Pont Co. in 1947 as a 
chemical engineer at the 
Marshall Lab. in Philadel- 
phia. In succeeding years 
he advanced through sev- 
eral posts w i th in  the  
F & FP Dept. He was trans- 
ferred to Remington Arms 
in 1966 and elected Pres- 
ident in 1979. He was 

named Vice-President of the F& FP Dept. in 1982 and 
assumed his present position in 1983. 

ANNUAL FEDERATION LUNCHEON 
TO BE HELD ON WEDNESDAY 

The Annual Federation Luncheon will be held on 
Wednesday in the Sheraton. It will feature a guest 
speaker and the presentation of the Paint Show, 
Heckel, Roon, and other awards. 

SPOUSES ACTwlTi b i'G BL ;!V 
WITH MONDAY AFrtPNOOPI SOC34b 

A get acquainted wine and cheese social in the Con- 
vention Center will open the Spouses Program on 
Monday afternoon. There will be continental break- 
fasts on Tuesday and Wednesday morning and a 
special tour with lunch on Tuesday. 

800-325-4933 (in ~ i s s o u r i  800-392-1673). You must 
give the Federation's account number: 9911077. Be 
sure to ask for the lowest fare available. Applicable 
dates of travel for the special fare are October 4-12, 
1985. 

HOST COMMITTEE 

The Federation's two Societies in Missouri (St. Louis 
and Kansas City) will serve as the official hosts for 
the Annual Meeting and Paint Show. The General 
Chairman is Howard Jerome, of Spatz Paint Indus- 
tries, Inc. Subcommittee Chairmen are: Spouses- 
Mrs. Howard (Gene) Jerome; Program Operations- 
John Folkerts, of Future Coatings; Registration 
Area-Joseph W. Wrobel, Jr., of Ciba-Geigy Corp.; 
Information Services-William Reckel, of Amteco, 
Inc.; and Liaison-Nick Dispensa, of Davis Paint Co. 

PROGRAM COMMITTEE 

Joseph A. Vasta, of the DuPont Co., F&FP Dept., Wil- 
mington, DE, is the Chairman of the Federation's 
Program Committee. The Vice-Chairman is Percy E. 
Pierce, of PPG Industries, Inc., Allison Park, 
PA. Other members of the committee are: Taki 
Anagnostou, of AKZO (Wyandotte) Paint Products, 
Inc., Troy, MI; William H. Ellis, of Chevron Research 
Co., El Segundo, CA; Richard Eley, of Glidden Coat- 
ings & Resins Div., Strongsville, OH; Stanley LeSota, 
of Rohm and Haas Co., Spring House, PA; John S. 
Ostrowski, of Valspar Corp., Minneapolis, MN; David 
Richie, of Midland Div., Dexter Corp., Waukegan, IL; 
and James Lee, of Lanchem Corp., E. St. Louis, IL. 

Shown above is the famous Gateway Arch. In the background is Busch Stadium. 



Hats off to consistent quality 
Our new lead chromate pigments plant 
will cover your needs for years to come. 



We've put $20 million into expand- 
ing and improving our Glens Falls, 
NY facility so you can be sure of 
consistent-quality lead chromate 
pigments whenever you need them. 

We installed the most modern 
process technology and equipment 
for the production of these pig- 
ments. And we built a plant for mak- 
ing our own litharge. As a result, 
you can expect the consistency, the 
quality and the quantity you need, 
well into the future. 

In addition to giving us more 
capacity, these facilities are an 
industry model of employee and 
environmental protection, in full 
compliance with current and antici- 
pated regulations. 

Our commitment to consistently 
high quality lead chromate pig- 
ments doesn't end there. A network 
of strategically located warehouses 
insures that you get what you need 
promptly And a team of technical 
sales and service people, who deal 
only with pigments, provides the 
expert support you need. 

For additional information-and 
a free booklet on our pigments- 
call 800 431 -1900 (in New York, 
914 347-4700). Or write Pigments 
Department, CIBA-GEIGY 
Corporation, Three Skyline Drive, 
Hawthorne, NY 10532. To place 
an order, call 800 431 -2777 
(in New brk ,  914 347-4724). 

CIBA-GEIGY 



Aceto Chemtcal Co.. Inc. 
Advanced Coat~ng Technologics. Inc. 
Atr Product\ and Chemicals. Inc. 
Akzo Chemie Amcrlca, lnterrtab Chemrals. Inc. 
Alcan Powders & Chem~cals 
Allied Indu\trral lank 
C.M. Ambrose Co. 
Amer~can Chemical Society 
A M F  Cunu. Gen. Filter Prod IXv. 
Angus Chemtcal Co. 
Anker Labelcrs Corp. 
Applied Color Systcms. Inc. 
Arco Chem~cal Co. 
Artes Software Corp. 
Ashland Chemical To.. IC&S Div. 
Atlas Electric Devlccs To. 

B.A (;. Corp. 
BASF Wyandotte Corp. 
Battelle Memorlal Institute 
Hausch & I.omb. Inc. 
Beltron Corp. 
Herol Chemicals. Inc. 
Blackmer Pump Div.. Dover Corp. 
Honar Industries. Inc. 
Bowers Process Equipment. Inc. 
Brockway Standard. Inc. 
Brookf~eld Eng~neering I.aburatories. Inc. 
Ruckman 1.aboratories. Inc 
Buhler-Miag. Inc. 
Hulk Lift International. Inc. 
Burgess Pigment Co 
Byk-Chemie USA 

Cabot - Cab-O-Sil Div. 
Calgon Corp.. I)lv, of Mercl & Co.. Inc. 
Cargill. Inc. 
CajChem. Inc. 
Cclane\e Chem~cal Co. 
Celanese Specialty Resins 
Cellomer Corp. 
CEM Corp. 
Certified Equipment & Mfg. Co. 
Chemical Week 
Chemische Werke Huls AG 
Chemlcch Industrie\. Inc. 
Chevron-American (itlron~te 
Chlcago Roiler Co. 
Clawwn Tank Co. 
Color Corp, of Amertca 
Columb~an Chemicals Co 
Commercial Filten 
Consol~datcd Packaging Machinery Pfaudler 
Continental Fibre Drum Co. 
Cook Paint & Varnish Co. 
Cordova Chemical Co. 
Cosan Chemtcal Corp. 
Cray Valley Products, Inc. 
Cyprus Industrial Minerals Co. 

Daniel Products Co. 
DataLogix Formula Systems. Inc. 
DeFelsko Corp 
Degussa Corp. 
liniversity o l  Detroit 
Diamond Shamrock Chemical 
DIS~I, lncorporated 
1) 1. 1.aboratones 
Dom~nion Colour Co. 
Dow Chemical USA 
Dow Corning Corp. 
Draiswerke. Inc. 
Drew Industrial Dlv. 
DSET Laboratories. Inc. 
DuPont DBE Solvent 

Eastman Chemical Products. Inc. 
Eastern Michigan Univers~ty 
Ebonex Corp 
Eiger Mach~nery. Inc. 
Elcometer. Inc. 
Elektro-Phystk, Inc. 
EM Chemical\ 
Engelhard Corp. 
Epworth Mfg. Co.. Inc. 
Erwin Software Co. 
Exxon Chemical Americas 

15 Paint Industries' SI 
Current List of Exhibitors 

Fawccu Co.. Inc. 
FSC l 
F~l l i tc I'SA. Inc. 
Filterlte. Hrunsuick Teohnet~cs Filtration Systems 
Flltcr Spec~allsts. Inc. 
Frecpart Kaolin Co. 
Frlcke 1:nterprises 
Fryma. Inc. 

GAF Corp. 
Paul 5. Gardncr Co. 
Georgia Kaolln Co. 
Globe Tradlng Co. 
Goodyear Tirc & Rubber Ca. 
Ciorman-Rupp. Inc. 
W.R. Grace & Co.. Daviwn Chemical Div. 
Grefco. Inc.. Dicaperl & Dicalite Depts. 

Hwdke Buchler Instruments. Inc. 
Halox P~gment*. Dl\ .  Hammond Lead Product\. 

Inc. 
Harrhau Filtrol l'artnersh~p 
Hello* Container Systems 
Hcnkcl Corp.. I'olymers Dib. 
Hcruulcs Incorporated 
Heubach. Inc. 
Hilton-Da\.is Chem~cal Co. 
Hitox Corp, of Amcrica 
Hockmeyer Equipment Corp. 
Hotpack Corp. 
J.M. Huber Corp. 
Hunter Assocrates Laboratory. Inc. 

ICI Amer~cas. Inc. 
Ideal Manufacturing & Sales Corp. 
Industrral Finishing. Hitchcock Publishing Co. 
lnolex Chemical Co. 
Internat~onal Minerals & Chcmtcals Corp. 
ISC Alloy* Ltd. 
Itasco lnduatrles Dl!.. I.W.I.. Inc. 

S C. Johnson & Son, Inc. (Johnson Wax) 

Kay Publishing Co. Ltd 
Kcnrtch Petrochemtcals. Inc 
Kent State Unnersity 
Klnctlc D~spersion Corp. 
Klng Industr~es. Inc. 
KTA-Tator. Inc. 

I abelette Co 
I.ctica Corp. 
l iqu id  Controls Corp. 
I.ogiCom, Inc. 
Lorama Chem~cal\. Inc. 
I .ubr i~ol Corp. 

3M. Commercial Chemicals DIV 
Macbeth 
Machinefabriek Kl~everik B.V. 
Magnesium Elektron. Inc. 
Manchem. Inc. 
Manvlllc 
Marco Scientific. Inc. 
McWhorter. Inc. 
Mearl Corp. 
Mettlcr Instrument Corp. 
Micromeritics Instrument Corp. 
Micro Powders. Inc. 
Miller P a m  Equ~pment. Inc 
Milwhite Co.. Inc. 
Mineral Pigments Corp. 
MiniFibers, Inc. 
Minolta Corp 
llnivenity of Missouri-Rolla 
Mitech Corp 
Mobay Chemical Corp. 
Modcrn Pam and Coatings 
Morehouse Industries. Inc 
Morel Chemical Products Co. 
MSD Systems 
Myers Engineering 

Nalco Chemical Co. 
NACE 
National Paint and Coatings Assoctation 
Nctlsch lncorporated 
Nevtllc Chemical Co. 
NJZ Colors. Inc. 

N L  Chcmicalh!NL Industries 
Neupak. Inc. 
North Dakota State Unlvers~ty 
Nuodex. Inc. 
SYCO 

O'Rricn lnductrlal 
Ottawa Sillca Co. 

PA.  Industr~c\ 
1';tctfic Anchor Chemical Corp. 
I'ac~ftc Micro Software Engineering 
Pac~fic Sc~enttl~c. Gardner/Ncotcc Iliv. 
Pd~nt & Coatings Industry Magame 
Parallax Computer Corp. 
Pcnn Color. Inc. 
Pennsyl\anta Glass Sand Corp. 
Pf17cr. Inc.. M P M  Dl). 
Phillips Chem~cal Co. & Catalyst Rc\ources. Inc 
Pigmcnt I)ispcrsions. Inc. 
Pia\ttc;tn. Inc. 
Poly-Rcsyn. Inc. 
Pol>vlnyl Chemical lndustrtes 
PPG Indurtries. Inc. 
P.R.A. I.aboratories. Inc 
Premier Mi l l  Corp. 
Progresslvc Rccovery. Inc. 
Purnell International 

Q-Panel Co. 
Quintel Corp 

Recovery F~ltration Products 
Red De~i l .  Inc. 
Rceco 
Rcrhard-Coul\ton. Inc. 
Rcichhold Ch~micals, Inc. 
Rheometrics. Inc. 
Kohm and Haar Co. 
Roper Pump Co. 
Ku~scll Fincx. Inc. 

Scmi-Hulk Systcms, Inc. 
Scrac. Inc. 
Shamrock Chem~cals Corp. 
Shell Chemical To. 
Sherwin-Willtam\ Chemicals 
Silbcrline Manulhcturing Co.. I~c .  - 
Southern Clay Products. an ECCA Co 
Universtty of  Southern Mississipp~ 
South Florida Test Service 
Spencer Kcllogg Div. of Textron. Inc. 
Spartan Color Corp. 
A.E Staley Mfg. Co. 
Steel Structurcr Paintlng Council 
Sun Chcm~cal Corp.. Colors Group 
Sylvachcm Corp. 
Synray Corp. 

Tammsco. Inc. 
Technology Markettng Corp. 
Tego Chemic Service Gmbh 
Thiele Englncering Co. 
Toyo Alumintu~n K.K 
Troy Chemical Corp. 

Union Camp. Corp. 
llnion Carbide Corp. 
Union Carbidc Corp.. Spec. Pol)rners & Comp. 

Div. 
Lln~on Chemical) Ilik.. Un~on 011 Co. of CA 
llnlon Process. Inc. 
Unlted Catalysts. Inc. 
Un~versal Color I)~sprrs~ons 
Universal Filters. Inc. 
U.S. Polymers. Inc 

K.T. Vanderbilt Ca. 
Verlan I.td. 
Vtklng Pump-Houdaille. Inc. 
Vorti-Siv, Dtv. of M & M  Machine. Inc. 

Wacker Chemical Co. 
Warren Rupp-Houdaille. Inc. 
Wildcn Pump & Engineering Co. 
Witco Chem~cal Co.. Organlcs Div 

Zeelan Industries, Inc 
Zorelco Ltd 



HIGH STRENGTH 

15% - 38% ADDED STRENGTH 

YT898D TONER 

YW998P DISPERSION 

FOR SAMPLES & TECHNICAL DATA CONTACT: 

HEUBACH INC. 
HEUBACH AVENUE 

NEWARK, NEW JERSEY 07114 

TOLL FREE 1-800-932-0762 
IN NEW JERSEY 1-800-624-0874 

IN CANADA 1-800-257-0090 



Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has been 
compiled in conjunction with the American Society for Testing and Materials, and includes definition, 
description, and photographic standards for each of the following defects: Adhesion; Blistering; Chalk- 
ing; Checking; Cracking; Erosion; Filiform Corrosion; Flaking; Mildew; Print; Rust; Traffic Paint Abra- 
sion and Chipping. 

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

Bound in handsome 1 0  x 11 I/z" x 11/2" three-ring, vinyl-covered binder which readily accommodates 
additional material as it is developed. 

Complete manual . . . $80 (includes shipping charges)* 
Individual Standards . . . $2 each, plus $2 for each photograph. 

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

Please make all checks payable in U.S. funds. 

*Pennsylvania residents add 6% sales tax. 

Send orders to: Federation of Societies for Coatings Technology 
131 5 Walnut St., Suite 832, Philadelphia, PA 191 07 

Federation of Societies for Coatings Technology 



Slime Films on Antifouling Paints 
Short-Term Indicators of Long-Term Effectiveness 

Maurice G. Robinson, Beverley D. Hall, and Dornenico Voltolina 
Royal Roads Military College' 

A method for an initial evaluation of the biological 
effectiveness of antifouling paints is described. It 
involves exposing test surfaces for three to four 
months under natural marine conditions and exam- 
ining the resulting slime film by scanning electron 
microscopy or optical microscopy. The presence of 
a large number of diatom species indicates that the 
paint is not biologically effective and will not prevent 
macrofouling. If  species diversity is significantly 
reduced, and especially if the population consists of 
known toxin-tolerant species, the paint warrants 
further testing. Slime film biomass is not a good 
measure of the effectiveness of antifouling paints. 
The paint should be applied over the same under- 
coat a s  in the potential working situation. 

INTRODUCTION 

Until recently the major goal of manufacturers of marine 
paints has been the prevention of macrofouling on 
submerged surfaces and little attention has been given to 
the formation of the primary slime film (bacteria, 
microalgae, protozoa, and their cellular exudates). This 
film develops even on the most effective antifouling 
paints" and precedes the development of macrofouling 
on unpainted surfaces and on ineffective antifouling 
paints. It is now recognized that elimination of this film 
would be of direct economical and functional signif- 
icance, since its formation increases the frictional resis- 
tance of a ship's hull with an accompanying increase in 
fuel consumption?-' Most of the present day studies on 
primary slime film development attempt to understand 
the physiological processes invoIved in the resistance of 

'Depl. of Chemistry. F.M.O. Victoria. B.C. VOS IBO Canada 
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these microfouling organisms to the toxic environment 
represented by an antifouling-painted ~urface. ' ,~,~ 

The intent of this work was to establish a relationship 
between either the development of the slime film 
(biomass) or its species composition and the subsequent 
attachment of macrofouling organisms. Standard tests 
for antifouling paints involve suspension of painted 
panels (minimum surface area 465 cm2 per side) at depths 
of 0.3 to 3m and examination at monthly intervals for a 
minimum period of one year.'0," Since measurable slime 
films are formed in a few months, if a relationship 
between either slime film biomass or species composition 
and subsequent macrofouling could be established, the 
initial screening of experimental formulations could then 
be reduced to three or four months. For this purpose we 
tested two paints with very effective antifouling proper- 
ties as well as some which are known to fail and on which 
barnacle settlement has been observed. 

MATERIALS AND METHODS 

Our experiments began with a 12 month study (Stage 
I-December 1, 1982 to December 1, 1983) on the 
qualitative composition of the populations developing on 
test aluminum surfaces painted with one of three 
antifoulants: a cuprous oxide vinyl paint (Canadian 
Government Specifications Board (CGSB) I-GP-123, see 
Table 1) henceforth designated as CuzO; and two 
commercial paints, one a vinyl paint employing a 
minimum of 10-15% of tributyltin fluoride (TBTF) and 
the other a self-polishing copolymer (SPC) utilizing 
tributyltin and copper (form and concentrations un- 
known) as the active toxic ingredients. All have been used 
on Canadian vessels. While Cu2O and SPC are known to 
be very effective, the use of TBTF has recently been 
discontinued to a large extent due to its failure to prevent 
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Table I-Composltlon of Standard Cuprous Oxlde Palnt 
And Experimental Formulations (YO wt) 

Standard Experimental 
Cuprous Oxlde Formulatlon8 

lngredlent 1-GP-123 lab BIackff3 LabBlacktB 

CuzO ............... 70.3 20 0.0 
Cu2S ............... 0.0 20 40.7 
RosinWW.. ......... 10.5 7.3 7.3 
di-octylphthalate ..... 2.4 2.2 2.2 
MlBK .............. 8.1 23.0 23.0 
Toluene ............. 5.5 15.7 15.7 
Antisettlingagent.. ... 0.5 0.5 0.0 
Vinyl resin(VYHH) ... 2.7 7.3 7.3 
Carbon black ........ 0.0 3.8 3.1 

barnacle attachment (T. Foster, private communication). 
In the second stage (August 29,1983 to January 29,1984) 
we added qualitative and quantitative observations on 
acrylic plastic surfaces painted with the above paints. 
Finally, additional tests were run between October 19, 
1983 and February 19, 1984 (Stage 3). During this stage 
both qualitativeand quantitative observations were made 
on aluminum surfaces painted with the above paints, and 
three additional paints. Two of these were experimental 
formulations: Lab Black #3 (LB3), which utilizes as 
toxins equal parts of Cu20 and CUE+, and Lab Black #6 
(LB6) which utilizes only Cu2S (Table 1). These are 
currently being tested by DREP* and indicate possible 
failure. The third was a commercially available wax 
(AW), with bis-(tributyltin)oxide (12%) as the tpxic 
component. Doubts exist as to the effectiveness of this 
wax. 

For the first and third stages, round aluminum discs 
(alloy 60-61) 25 mm in diameter X 2mm thick, with a 
small hole offset to one side were machined, sandblasted, 
cleaned, and spray coated with an anticorrosive alumi- 
num vinyl paint (CGSB 1-GP-122). Twenty-four discs 
were used for each of the paints being tested and 24, 
sprayed only with aluminum vinyl (Al), were used as 
controls. Material and size of the discs were chosen as 
convenient for mounting in the scanning electron micro- 
scope (SEM) used for these studies. For the second stage 
we made use of acrylic plastic plates (10 cm X 10 cm X 0.3 
cm) with a hole on one side, which underwent the same 
treatment as the aluminum discs except that no anti- 
corrosive aluminum vinyl was applied as an undercoat. 
The controls were acrylic plastic plates painted with 
aluminum vinyl. Plates and discs were grouped according 
to treatment, attached with nylon screws to racks coated 
with the same paint being tested and submerged at an 
average depth of three meters from the stationary dock at 
Grant Knoll in Canadian Forces Base, Esquimalt, B.C., 
Canada. Once a month two discs and/ o r  plates, selected at 
random, were removed from each rack for further 
examination. 

For SEM studies the discs were immediately transfer- 
red to a coplin jar containing 2% glutaraldehyde in 77% 

*Defence Research Enablirhmcnt Pactfir (DREP). CFB Erquimalt. F.M.O. Victoria. B.C.. 
Canada. 

seawater, fixed for 1.5 hours, rinsed several times with 
distilled water, dehydrated through an ethanol series to 
100% ethanol, and critical-point dried through liquid 
CO2. Since ethanol damages SPC paint, the SPC-treated 
discs were rapidly frozen in liquid nitrogen-cooled 
isopentane after the water rinse, and freeze-dried over- 
night in a Labconco freeze-drier. According to our 
observations the two drying methods gave comparable 
results on all other paints. All samples were sputter- 
coated with gold and examined with a JEOL 35 scanning 
electron microscope. 

Within one hour of collection, the acrylic plastic plates 
for Stage 2 were divided into equal sections, one of which 
was used for chlorophyll a analysis, the other for dry 
weight measurement and for qualitative studies. The 
covering slime was removed with a rubber scraper and 
collected in filtered seawater. Samples for chlorophyll 
analysis were filtered in dull light onto 0.45 pm pore size 
Gelman filters with a few drops of MgCOj suspension, 
folded, wrapped in aluminum foil and frozen. Within two 
months they were processed according to Strickland and 
Parsons.12 Chlorophyll a concentrations were calculated 
using Jeffrey and Humphrey's" equations. 

Samples for dry weight and qualitative analysis were 
preserved with Lugol's solution. Within two months the 
samples were washed with distilled water and diluted to a 
known volume. A known aliquot was removed and stored 
in 33% HNO, for cell counts. The remaining sample was 
filtered onto predried (80°C for 1.5 hours), preweighed 

Flgure 1-Diatom species tolerant to antiloullng paints. (A) Nltz- 
rchla ovalls (No); (B) Amphora colfeaelormk (Ac); (C) Amphl- 
prom paludosa (Ap); (D) Stauronels constrlcta (Sc). See also 

Figures 2A, 4A. b, bacterium. Bar A, B, 1 pm; C, D, 10 Fm 
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Gelman A-E filters. The filters were redried at 80°C for 
2.5 hours, reweighed, and the biomass determined by 
difference. For qualitative studies of the diatom popula- 
tions a minimum of 500 cells was identified for each 
sample using an optical microscope. 

For the third stage, procedures were as above except 
that all samples were freeze-dried and the biomass was 
measured only as number of cells per unit surface. After 
SEM examination the slime from each disc was scraped 
off with a scalpel blade into a known volume of 33% 
HNOl and known aliquots were counted using an 
inverted microscope. 

As an indication of the effectiveness of the paints, we 
chose to use an index which measured the relative 
numerical importance of the diatom species present on 
our test surfaces. The data obtained suggested that the 
dominance indices, 81 and 82, described in ~ r a v e r s ' ~  
would be adequate for our aims, as both underline the 
importance of the dominant species without considering 
the rare ones, the presence of which in our populations 
was probably due to contamination from ropes or 
surrounding surfaces, rather than to real adhesion to the 
test paints. 

RESULTS 

Stage 1 

This consisted of qualitative observations protracted 
for 12 months on the composition of the communities 
developing on the paints mentioned below. 

CONTROL: After one month, the community growing on 
our controls was already quite complex, with many 
bacteria, at  least 10 species of diatoms, one species of 
protozoa, and two more algal species. The number of 
species continued to increase until month 4 (April), with 
the relativeabundance of each species varying from month 
to month. Barnacles appeared between April and May. At 
this time the community was composed of two layers: the 
lower layer consisted of at least 15 species of attached 
pennate diatoms, early stages of an ectocarpoid alga, and 
tiny barnacles; the upper one consisted of large filamen- 
tous diatoms, at least six species of protozoa, and an 
ectoproct species. After ~ a ~ ;  SEM studies of the controls 
were impossible due to the size of the barnacles. 

TRIBUTYLTIN FLUORIDE (TBTF): After one month, only 
a dense bacterial layer had developed, but one month 
later most of the surface was covered with a single layer of 
at least 10 species of pennate diatoms, as well as a proto- 
zoan and a non-diatom algal species. Until April, the 
biomass developing on TBTF seemed less than that on Al 
vinyl or Cu20, but the species diversity was comparable to 
that of Al vinyl and much greater than that of CuzO and 
SPC. Barnacles settled on TBTF between April and May 
and grew very rapidly, making further SEM examination 
impossible. 

CUPROUS OXIDE (CuzO): Even after two months, only a 
very dense bacterial layer had developed. By April, dense 
continuous colonies of three species of diatoms: Nitzschia 

Figure 2-(A) Achnanthrs brrvlpes (Ab), a tolerant diatom 
speclet. s, stalk; (0-D) Fouling after three months. (8) Control, 
aluminum vinyl (Al); (C) Tributyltlnfiuoride antifouling paint 

(TBTF); (D) Antlfoullng wax (AW). Bar, 10 pm 

ovalis Arnott, Amphora cofleaeforrnis Agardh, and 
Amphiprora paludosa var. hyalina (Eulenstein ex Van 
Heurck) Cleve (Figure 1 A,B,C) had formed a slime layer 
100-1000pm thick. An amoeboid protozoan grazer was 
also present. After five months two other diatom species 
Stauroneis constricta (Ehrenberg?) Cleve (Figure ID) 
and Achnanthes brevipes Agardh (Figure 2A) began 
multiplying. There was evidence of sloughing of the slime 
film as it approached a thickness of 1000pm. This left 
sparsely settled areas which were recolonized by thesame 
five species. By September, an unidentified species of 
Nitzschia, nematodes, three protozoan species, and an 
unidentified arthropod completed the community. This 
paint prevented barnacle settlement. 

SELF-POLISHING COPOLYMER (SPC): After two months, 
only small colonies of A. paludosa were present. This 
species continued to dominate while the cell density of A. 
cofleaeformis gradually increased until the end of the 
study. By April, the slime layer was still very patchy and 
thin (maximum thickness approximately 20 pm). Vorti- 
cellid protozoans and the diatom S. constricta were pres- 
ent by May. Barnacles did not settle on this paint. 

Stage 2: Biomass Development 
As expected, fhe controls supported a higher biomass 

than any of the paints tested; the biomass, whether mea- 
sured as chlorophyll a (Figure 3A) or as dry weight 
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fairly high and statistically equal percentages of the total 
population being represented by a maxlmum of two 
species. However, TBTF seemed to allow a higher diver- ' sity, with the number of species varying between eight and 
15, while both CuzO and SPC painted surfaces hosted a 
maximum of four diatom species. It seems noteworthy 
that the dominant species (N. ovalis) on the copper-based 
paint was different from the two species which dominated 
the populations on the paints which used tin (or tin and 
copper) as their toxic principle, suggesting lack of tin 
tolerance for this species. 

Flgure 3-Blomass development from Sept. 19, 1983-Feb. 19, 
1984. (A) Chlorophyll a, as loglo (Chi a,pg. i 2 ) .  (6) Dry weight, 

as log,, (Dry Weight, mg . m-') 

(Figure 3B), increased rapidly over the first two months, 
decreased drastically during the third, and increased 
again for the next two months. Of the other paints, only 
TBTF showed a comparable trend, albeit with far lower 
values. Both CuzO and SPC showed slow growth up to 
month 3 and a sudden increase during the fourth month 
which was attenuated during the fifth month. Significant 
variations in biomass, and particularly the reduced 
growth or decline in NovemberIDecember, could be 
caused by seasonal effects and grazing by zooplankton, 
protozoa, and molluscs. These general factors appeared 
to affect all three paints and the control. We expected to 
see a direct relationship between the development of the 
slime film and subsequent failure of a paint leading to 
macrofouling. This was not observed. To the contrary, a 
higher biomass was generally found on the two most 
effective paints (SPC and CuzO) than on TBTF, the paint 
known to fail. 

Table 2 summarizes the results of our observations on 
the qualitative composition of the respective diatom 
populations. Wedecided not to utilize the data of month I 
for both Stage 2 and Stage 3 due to the very sparse 
populations present on all paints. Under these circum- 
stances, occasional species, which might settle on painted 
surfaces but fail to colonize them, would assume undue 
importance and contribute a wide and unwarranted vari- 
ability to the data. 

All antifouling paints were effective in reducing the 
number of species which colonized the test surfaces, with 

Stage 3: Qualitative and Quantitative 
Population Studies 

Tables 3 and 4 and Figures 2 and 4 summarize the 
results of this final part of our research. In Table 3, the 
means of the indices 61 and 62 for the last three months are 
given, and compared to those of the controls. Table 4 
sums up our SEM observations and classifies the species 
found into three categories, according to their ability to 
withstand the toxic substances present in antifouling 
paints. This classification, clearly provisional and in need 
of further laboratory studies, is partly based on the results 
of our observations both under natural conditions and 
in the laboratory, and partly on data available in the 

The most tolerant diatoms (MT) are those 
which were consistently found in the slime film formed on 
the most effective paints we tested, on ships' hulls 
observed in the local drydocks, and which our prelimi- 
nary laboratory tests have proven to be resistant to 
copper, tin, or both. Niizschia ovalis, A. coffeaeformis 
and A. paludosa make up this group. The second 
category, tolerant diatoms (T), contains those species 
(S. constricia, A. brevipes, and Synedra invesiiens Wm. 
Smith, Figure 4A), which appeared on effective paints 
after about five months. They probably depend, for their 
tolerance, on the previous existence of a slime film and on 
methods of attachment such as stalks (Figure 2A) or 
apical mucous pads (Figure 4A), which allow them to 
minimize their contact with the painted surface. Finally, 
the third group, non-tolerant diatoms (NT), consists of all 
those species which were found only on controls and 
ineffective antifouling paints in these waters. 

Both tables show that most of the paints are effective in 
increasing the dominance of selected species and reducing 
the numbers of species settled. However, an evident 
gradation exists, from the very effective CuzO on which 

Table 2-Means and Confidence Lirnlts (95%) for the Dominance Indlces (61 and 62), Dominant Species (D.S.), 
And Number of Species Found, for the Experiments in Stage 2 

Paint 61 t vs Al 62 t vs Al D.S. # Species 

A1 .................. 35.4f 16.0 / 49.3 f 20.2 / None 26-34 
Cuz0 ................ 96.8f 6.6 *** 98.1 f 5.9 * N. ovalis 2-4 
SPC ................. 61.2f 9.5 98.5 f 2.2 * *  A. paludosa, A. cofleaeformis 2-4 
TBTF .............. .76.2+ 11.5 * 90.1 f 9.9 * * A. paludosa, S. constricts 8-15 

The rignibance of Ihc companron of the mean b 1  and 62 (twetailcd 1 t ~ ~ t )  to those oithe control are also indncsted (+** O.WI; +r  0 01; 0.05). 
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Table 3-Means and Confidence Llmlts (95%) for the Dominance Indices (dl and dz), 
Mean Monthly Blomass (as loglo N cells/'/~ disc), and Comparlson of Means (t test) to Control and CuzO for Experlmenls In Stage 3 

A1 ........... 22.7 + 10.0 / *** 34.3 + 18.3 / t t* 6.288 f 0.3 15 / 
CuzO ........ 94 .0 f23 .7  *** / 99.7 f 1.4 *** / 7.599 f 1.699 / 
SPC ......... 7 8 . 3 f  12.3 *** 9 9 . 0 f  2.5 *** 6.973 f 1.681 - - 

LB3 .......... 5 9 . 7 f  2.9 *** * 8 9 . 0 f  18.7 *** + 6.714 f 0.588 + - 

LB6 .......... 5 8 . 3 f  45.3 * * 83.3 f 8.8 *** 6.558 f 0.428 + f 
TBTF . . . . . . . .36.7 * 49.7 - 53.7 + 68.7 - 5.918 f 2.520 - + 
A W  .......... 31.7* 10.0 + *** 54.0 + 12.4 * *** 5.660 f 0.363 ** *t 

one species (N, ovalis) represents 94% of the total 
population, to the almost ineffective TBTF and AW, for 
which almost 50% of the diatom population is made up by 
a large number of species, only slightly smaller than that 
of the controls (Table 3). 

Given these results, we also compared all paints to the 
one which seemed the most effective in reducing the 
number of species settled. Cuprous oxide paint was 
chosen, being the one for which the population could be 
considered practically monospecific. The results of this 
comparison are also given in Table 3, and show that SPC 
may be considered as effective as C u ~ 0  paint. Of the rest, 
only LB3 seemed to possess, albeit to a lesser degree, 
comparable antifouling properties. However, the lower 
significance of the tests and the higher number of colo- 
nizing species, some of which pertain to our "Non 
Tolerant" group, would seem to make this a poor 
candidate for the replacement of the more effective SPC 
and CuzO paints. 

In Table 3 we also provide an indication of the mean 
monthly biomass, expressed this time as loglo of the 
number of cells per half disc for each of the paints tested, 
and compare these to the biomass found on the A l  vinyl 

and CuzO paints. Most of the data are only different at 
very low probability levels, and in fact considerable 
overlap exists when confidence limits are considered. 
However, it seems clear that the most effective paints 
(SPC and CuzO) are those with the higher mean cell 
densities, while the control and least effective paints are 
those characterized bv the lower cell densities. 

An alternate and &alitative approach to establishing 
the effectiveness of the paints is a visual examination 
(light or electron microscbpe) of the slime film. Figures2 
and 4 show SEM micrographs of the slime films which 
have developed after three months on the six paints and 
on the control. Even without any knowledge of diatom 
taxonomy, it is clear that the diatom diversity is high on 
the control, on AW and on TBTF, whereas SPC, CuzO, 
LB3 and LB6 have only a few species present. 

DISCUSSION 

From the results obtained during this research it is clear 
that a mere measurement of biomass cannot be taken as a 
good indication of theantifoulingproperties of a paint, at 

Table 4-~ummary of S.E.M. Obsewations (Stage 3)' 

Al TBTF AW LB6 LB3 CuzO SPC 

Monrh I 
UDiatomsp. 14(IMT,13NT) 8(2MT,2T,4NT) 4(2MT,IT,lNT) 4(lMT,2T,lNT) 4(3MT,INT) ( I ) ~  3(2MT,IT) 
Dominant sp. None None None Sc(T) No(MT) None Ac(MT) 

Monrh 2 
#Diatom sp. 10(2T,XNT) 8(2MT,2T,4NT) 12(2MT,IT,9NT) 7(2MT,2T,3NT) 6(2MT,2T,2NT) 3(3MT) 3(2MT,IT) 
Dominant sp. None Ac(MT) Ac(MT) AP(MT) No(MT) Ac(MT) 

AP(MT) 

Monrh 3 
# Diatom sp. 18(2MT,2T,14NT) 18(2MT,2T,14NT) 14(IMT,2T,l INT) 5(2MT,3T) 4(2MT,2T) 3(2MT,IT) 2(2MT) 
Dominant sp. None None None Si(T) Ac(MT) No(MT) Ac(MT) 

Ap(MT) 

Month 4 
# Diatom sp. I7(1 MT,IT,lSNT) 15(2MT,3T,IONT) 12(2MT,2T,8NT) 3(I MT,2T) 6(2MT,3T,INT) 3(2MT,lT) 3(2MT,IT) 
Dominant sp. None None None Si(T) None No(MT) Ac(MT) 

AdMT) Ac(MT) Ap(MT) 

(a) MT, most tolerant: T, tolerant; NT, not tolerant. Ae, Amphor~rofl~mforms. Ap. Amphiproropoludoso: No, Nanrchio ovolir: Sc. Slauron~isronariera: Si. S~~nedro inveslleru 
(b) Single indtvidualr ofrcvcral species. much debris an sample and most cells asooc~atcd with thtr. 
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Figure 4-Foullng after three months (cont.). (A) Lab Black #6 
antifouling paint (LB6). SI, Synedra Investlens, a tolerant dlatom 
specles. (B) Lab Black #3 antlfoullng palnt (LB3); (C) Self- 
polishing copolymer antlfoullng palnt (SPC); (D) Cuprous Oxide 
vinyl antlfoullng paint (CuzO). Notice the reduced number of 

diatom specles compared to the control (2B). Bar, 10 pm 

least when considering microfoulers. While measure- 
ment of biomass in terms of cell numbers, rather than cell 
volumes or cell carbon, etc., may have some limitations, it 
should be kept in mind that the most likely result of any 
effective paint is that of eliminating a large number of 
sensitive species, thus favoring the growth of the few 
tolerant species which, through lack of competition, can 
utilize undisturbed all the space available. Cell dimen- 
sions, type of growth, amount of extra-cellular products, 
and various other biological characteristics of the species 
selected will determine the biomass present on the treated 
surface. 

It is therefore the quality (i.e., species composition), not 
thequantity, of the microflora which can be more success- 
fully used tb indicate the potential effectiveness of a paint. 
Especially important is the study of species succession in 
these communities. Many paints may be extremely effec- 
tive in the short term, but their toxicity may be later 
reduced, which will be inevitably indicated by the pres- 
ence of a higher number of microalgal species (Table 4). 
Thus, if after three to four months the diatom population 
of a painted surface consists of very few species, and 
especially if these are among those recognized as tolerant 
to the toxic component(s), then this paint will warrant 
further investigation. Those paints recognized as being 
insufficiently selective (i.e., allowing a high species 
diversity) may be discarded. 

It has recently been established that 10-12 replicate 
panels are required to characterize the time of failure at 
the 95% confidence level for any given coating.19 This 
number of panels is required since the distribution of 
barnacle larvae is inhomogeneous and the statistical 
probability of a barnacle larva settling on a given plate 
has to be taken into account. Further, barnacle spawning 
and settlement are restricted to a specific two to three 
month period in any year, and for some locations in a 
given year may, on occasion, not occur. Such considera- 
tions are not relevant for our purposes. Diatoms have a 
much more normal distribution, are found year round, 
and reproduce (divide) on average every one to two days, 
building up a significant population in a short time. One 
or two small discs, such as we have used, are sufficient to 
obtain a population index over any three to four month 
period during the year, resulting in a significant reduction 
in the testing time and processing costs. 

An interesting by-product of this research is the 
apparently contradictory sets of results concerning the 
effectiveness of TBTF. This observation is consistent with 
the information we received from members of the local 
boating community. While some describe it as a good 
antifouling agent, others maintain that such paint is 
completely ineffective. Such disparity of opinions is only 
apparent: used on fiberglass or plastic the paint gives, as 
we described, results comparable to those of the best 
antifouling paints we tested, while if applied on metal 
hulls with an anti-corrosive aluminum vinyl undercoat it 
quickly loses its toxic properties and allows macrofoulers 
to settle. 

SUMMARY 

Effective antifouling paints are those which prevent or 
at least significantly delay the attachment of macrofoul- 
ing organisms to underwater marine surfaces. These 
paints also modify the slime film which always forms on 
any underwater surface. 

Slime film formation on surfaces painted with various 
antifouling paints was studied to see if there was a 
relationship between either its biomass or species compo- 
sition and any subsequent development of macrofouling 
organisms. As a result of these investigations, we propose 
a method which may be used to rapidly evaluate the 
effectiveness of antifouling paints. 

Slime films are allowed to form under natural condi- 
tions on painted surfaces exposed for three to four 
months and are then examined by optical or scanning 
electron microscopy. If the number of species settled is 
low, and these include those species known to be toxin- 
tolerant, then the paint should resist the attachment of 
macrofoulers and is worthy of further testing. On the 
other hand, if species diversity is high the paint is likely 
to fail. 

Measurement of the biomass of the slime film does not 
give a good indication of the effectiveness of the paint. 

One paint we tested exhibited very different antifouling 
properties which depended on the substrate and/or 
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undercoat used. We suggest that new paints be tested over 
the same undercoat as in the potential working situation. 
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Kinetics of Crosslinking Using 
Blocked Reagents and Blocked Catalysts 

W.J. Muizebelt 
Akzo Research* 

The kinetics of curing under the influence of 
blocked reagents and blocked catalysts are con- 
sidered in this paper. 

Blocked reagents dissociate thermally yielding a 
species which participates in a crosslinking reaction. 
Either the deblocking reaction or the crosslinking 
reaction may be rate-determining, 

Experiments with Desmodur N (a trifunctional 
isocyanate) blocked with benzyl methacrylo hydrox- 
amate (BMH) indicate that deblocking and cross- 
linking occur at comparable rates. 

A theoretical model was developed described the 
action of blocked catalysts in a crosslinking reac- 
tion. Results of experiments using oxime tosylates 
for the curing of high solid polyesterlmelamine 
coatings are generally in line with this model. The 
crosslinking shows an induction period and S- 
shaped curves are observed. 

INTRODUCTION 

Blocked reagents and blocked catalysts offer a number of 
advantages when applied in coating formulations. Free 
isocyanates are too reactive to achieve a good package 
stability in polyurethane systems and they are sensitive to 
moisture. By making use of blocked isocyanate~,'.~ these 
problems can be overcome and also the toxic hazard can 
be reduced. 

Free acid or amine-blocked catalysts generally lead to 
too high a conductivity for electrostatic sprayingand give 
problems with respect to adsorption to pigment. 
Covalently blocked acids offer a solution in this case.' 

Presented at the Gordon Rcrcarch Conlerence on Coatings and F~lms. Plymouth College. 
NH. Aug. 8-12. 1983. 

*Corporate Research Drpt.. P.O. Box hO. 6800 A B  Amhcm. The Nctherlandr. 

Both blocked reagents and blocked catalysts are 
designed to give a satisfactory pot-life of one-package 
coating formulations, while simultaneously maintaining 
a good curing speed. 

In a paper on theaction of latent reagents, catalysts and 
initiators: Pappas and Hill state that, in order to 
maximize pot-life and minimize curing temperature the 
deblocking reaction should exhibit a large activation 
energy. Since this leads to a slow rate, compensation is 
required by a high activation entropy. The high activation 
energy of the deblocking reaction will cause maximal 
difference in reaction rate at curing, respective storage 
temperatures if the deblocking reaction determines the 
overall rate, i.e., if it is the ratedetermining step. This is 
only possible in the case of blocked reagents and not in the 
case of blocked catalysts or initiators.' 

It is the purpose of this paper to describe both blocked 
reagents and blocked catalysts in curing reactions, 
showing the difference in approach required for the two 
systems. The factors involved in the kinetics of the 
crosslinking reaction which determines the curing speed 
and pot-life at  various temperatures will be discussed. 

REACTION SCHEMES 

The crosslinking reactions under the influence of 
blocked reagents (BR) and blocked catalysts (BC) are 
schematically presented in Figure 1. The dissociation 
reactions of BR or BC are in principle of the same type 
(deblocking, reaction I). The reagent (R) then reacts with 
some low molecular weight resin or monomer (M) to give 
a polymer or product (P). The catalyst (C) also leads to 
conversion of M into P but it does not participate in the 
reaction like R. 

For the sake of clarity the crosslinking reactions are 
represented as a single elementary step 2. Although we 
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Blocked c 

k. 

I consecutive 
reactions 

R + M -  

aralysa 

I 

M- 

Figure 1-Reaction schemes 

realize that this overlooks the complexity of the cross- 
linking reactions, it is necessary to demonstrate the 
difference in action between blocked reagents and 
blocked catalysts. Besides, it will be shown that experi- 
mental observations can be interpreted on the basis of the 
schemes presented in Figure 1. 

Reduced to the simple schemes in Figure 1 it can .be 
seen that the system of blocked reagents forms a set of 
consecutive reactions: which is not the case in the system 
of blocked catalysts. The main reason for thisdifference is 
the fact that the catalyst (C) is not consumed in step 2. 

In a system of consecutive reactions one of the steps 
may be rate-determining. If step 2 is fast as compared with 

F- 3 

I R + .P 

dR = kr [BRI-k-,[BI IRI-kz[RI [MI  
dt 

1 - = kl IBRI-k2[Rl [MI 
I 

dIBRl dP k r ~ e n ~  = - - = ~ I R I  [MI = - 
dt ,.- . 

Step 1 rate- 

Figure 2-Blocked reagents 

both step 1 and the reverse step -I, R will react away as 
soon as it has formed and it will not attain a significant 
concentration. The rate of formation of P will then be 
equal to the deblocking rate of BR (see Figure 2). 
Similarly, if step 2 is slow and preceded by a fast 
equilibrium 1, the crosslinking is rate-determining. 

A different approach is required in the case of blocked 
catalysts. Here the deblocking reaction cannot be the 
rate-determining step in the crosslinking, which may be 
illustrated as follows: in the beginning the rate of 
deblocking is relatively fast, but because little catalyst has 
been formed as yet, the rate of crosslinkingis still slow. As 
the deblocking reaction proceeds, its rate will drop 
because starting material concentration diminishes. How- 
ever, the rate of crosslinking increases since there is now 
more catalyst. There is no simple relation between the 
rates of deblockingand crosslinking. An induction period 
and an S-shaped curve are the result. 

This system will be dealt with later. 

BLOCKED REAGENTS 

Deblocking BMHIDesmodur N 

Kinetic studies were reported7 on the system phenyliso- 
cyanate blocked with benzyl methacrylo hydroxamate 
(BMH): 

CH, 0 
I II 

HlC=C-C-N-OCHz-C6Hr 
I 

Figures-Dissociationof blocked isocyanatefollowed by infrared 
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However, the actual isocyanate used is Desmodur N 
consisting largely of a trifunctional derivative: 

We have therefore performed a study on the deblocking 
of BMH-blocked Desmodur N using infrared spec- 
trometry as the analytical tool. For this purpose a thin 
film of BMH/Desmodur N* was formed between two 
KBr discs, which was then placed in a heated cell in the 
infrared spectrometer (Perkin Elmer 983). 

After three minutes the sample had reached temper- 
ature equilibrium and spectra were recorded in the range 
4000-2000 cm-I at regular time intervals. The isocyanate 
peak at 2260 cm-' increased (Figure 3) until the 
equilibrium value. These observations were made at a 
number of temperatures in the range 85.5'-191°C. From 
the data the dissociation rate constant kl as well as that of 
the reverse reaction (k.~) could be calculated. 

Above 104'C equilibrium was reached too rapidly to 
permit the determination of rate constants and only 
equilibrium constants KI could be determined (Tablet).' 

The activation energy for the deblocking reaction 
calculated from kl at 85.5' and 104OC is21.5 kcal/mole. 
AH and AS values for the equilibrium constant KI were 
determined from the slope and the intercept of a plot of 
log KI vs. IOOO/T, respectively (Figure 4). 

Crosslinking Reaction 

From the data in Table 1 one may determine the time 
required for the deblocking reaction to reach equilibrium 
at  the curing temperature of 130°C. By extrapolating the 
results of the measurements at  85.5' and 104'C, it is 
estimated that this time will be about 4-5 minutes. 

This is in agreement with observations made on the 
curing of an OH-functional coating containing Desmodur 
N blocked with, among others, BMH. The concentration 
of the intermediate isocyanate was followed as a function 
of time by means of Fourier Transform Infrared 
Spectrometry. The temperature was raised to 130°C in 
about eight minutes. It is seen in Figure 5 that the 
concentration of free isocyanate reaches a maximum in 
about five minutes, followed by a rather rapid decrease. 
Most of the isocyanate is consumed in about 10 minutes. 
This implies that crosslinking occurs at a rate comparable 

Theactual equivalent weight of DtsmadurN wasdeterm!ned by titrat~onar216gjeq. NCO. 
Anexcerr B M H  war urcd.Canesntrat~ans [BMH] = 2.21 molcjL: Desmodur N[NCO] = 1.99 
molelL. 

'The a t e  constant k l  (in panieularl and k I far thudisroeiatton of BMHIDesmodur N a n  
considerably smaller than those reported far BMH/phcnylisocyanatc' at 80' and 90°C. Also 
the equilihr~um constant K i  is smaller in the care of Dermadur N .  A lhkely explanat~on. 
erprctally far the dtfferencc ill equllibr~um constants, may be found I" the fact that 
phenylisaeyanatc will be rtabilwed by resonance due to conjugauon of the seleetronr of the 
irocyanategraupw~ththoreo~the b~n~ener~ng.Th~rwillleadtoalargerdissaeiationofhlocked 
phenyhsoeyanate than in the care of an aliphauc Isocyanate such as Desmodur N. 

Table 1-Klnetlca and Equlllbrlum BMH f Desmodur N 

k l  
BI B t l  

k-1  

KI kr ~ 1 0 s  kt X 10' 
T ("C) (molell) (s-9 (I mole-' rl) 

with the deblocking reaction and that neither of these 
steps is ratedetermining. 

BLOCKED CATALYSTS 

Deblocking Oxime Tosylates 

REACTION KINETICS: A recent paper describes cross- 
linking of high solid coatings under the influence of oxime 
tosylates** as blocked catalysts? 

Here, we will report additional details of the deblocking 
reaction, insofar as required for a quantitative considera- 
tion of the kinetic aspects of the crosslinking reaction. 

It was reported that the deblocking is a first order 
reaction resulting in a Beckmann fragmentation or 

, , I ,  

2.2 2.4 2.6 2.8 IWOIT 

Figure 4-Determination 01 AH and AS 
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Figure 5-Free isocyanate concentration as a function of time for 
Desmodur N blocked with three different groups reacting in a 

coatings system as followed by Fourier Transform Infrared 

rearrangement, dependent on the nature of the groups RI 
and R2. Decomposition rate constants were determined in 
mixtures of dioxane and neopentyl alcohol. Measure- 
ments at various temperatures resulted in an Arrhenius 
plot from which activation parameters were calculated 
and half life of the blocked acid as a function of 
temperature was indicated.' 

The reaction rate is only slightly dependent on the 
alcohol concentration. The deblocking rate constant kl 
may be thought to receive contributions from a compo- 
nent that is zero order in.NPA and another which is first 
order in NPA: 

kl = kq f kl [NPA] 

The magnitudes of k? and kl were determined from the 
intercept resp. the slope of a plot of k~ vs [NPA]: 

kP=39 X 10 5s-' 

kl=16 X 10~~l.rnoief's ' 
Alternatively, one might interpret the deblocking as a 

first order reaction only (zero order in NPA), whereby the 
slight effect of NPA is considered as a solvent effect. 

DEBLOCKING IN A COATING: The decomposition rate of 
the blocked acid in the actual coating may be somewhat 

X,Xt 
log -- 

0 l " . ~ ? 0 , - m Y 4 T "  

Figure 6-Decomposition of BOT in coating 

different from the rates determined in the model solvent 
NPA/dioxane because of the different environment 
(OH-functionality). 

One way to follow the deblocking reaction in the 
coating is by monitoring the conductivity, which will 
change due to the liberation of acid. This was done at 
35'C and 50°C. Theexperimental points in Figure6 show 
the conductivity of a coating containing benzil oxime 
tosylate (BOT), plotted as a first order process. The 
infinite reading is the conductivity of a coating containing 
an equivalent amount of free p-TSA. The dashed line 
indicates the change, which may be expected on the basis 
of the decomposition rate in neopentyl alcohol/dioxane 
obtained by extrapolation of the Arrhenius plot for BOT 
to lower temperatures (see Figure 1 in reference 3). 

Three conclusions are apparent from Figure 6: (1) the 
decomposition rate of BOT measured in NPA/dioxane is 
meaningful for the rate in the actual coating; (2) the 
Arrhenius plot may be extrapolated to lower tempera- 
tures; and (3) half lives of blocked acids may be 
determined from this plot at curing as well as at storage 
temperatures. 

A remaining question is to what extent half lives of 
blocked acids determine the curing times and the pot 
lives of the coatings. 

Crosslinking 

THEORY: The main crosslinking reaction taking place at 
curing temperatures is a transetherification reaction be- 
tweenthe c;osslinking reagent hexamethoxymethylmela- 
mine (HMM M) and a diesterdiol, during which methanol 
is liberated' (Figure 7). 

The kinetics of crosslinking under the influence of 
blocked catalysts are indicated in Figure 8. The blocked 

Figure 7-Crosslink reaction 

Journal of Coatings Technology 



KINETICS OF CROSSLINKING 

catalyst decomposes according to a first order reaction. 
If the crosslinking is first order in M and catalyzed by C, 
the concentration of M decreases according to the 
formula on the bottom line of Figure 8. 

The conversion into P a s  a function of time is depicted 
graphically in Figure 9. The crosslinking rate constant k2 
and [BG] are arbitrarily set at 1. The decomposition rate 
constant is varied from 20 to 0.01. When deblocking is 
very fast (k1=20), the situation is virtually identical to a 
case in which free catalyst is used. When the deblocking 
reaction gets slower there is an induction period during 
which a certain amount of catalyst is liberated. The longer 
the induction period the slower the crosslinking process 
proceeds. However, there is no proportionality. Differ- 
ences in deblocking rates are only partially reflected in the 
times required for a certain conversion, even when the 
deblocking is slow as compared to the crosslinking. 

Figure 10 shows similar plots for a second order cross- 
linking reaction. Since the rate now drops quadratically 
with the concentration of starting material, it takes much 
more time to achieve a complete conversion. 

VISCOSITY INCREASE DURING STORAGE: Figure 11 shows 
the increase in viscosity (measured with a flow cup) of a 
coating composition in a closed vessel under the influence 
of p-TSA and BOT. Though the reaction occurring may 
be different from that shown in Figure 8 (no metha- 
nol escape), the patterns obtained are roughly those of 
Figure 9 or 10. With p-TSA, doubling of the viscosity 
takes place in about one hour. With BOT, an induction 
period occurs and doubling of viscosity now takes three 
hours. Half life of BOT is four hours at  90°C. 

At 35OC, a similar behavior is found. Doubling of the 
viscosity takes four weeks (p-TSA) and 17 weeks (BOT). 
Half life of BOT is 10 weeks at 35OC. 

At room temperature the viscosity does not increase 
very much in the presence of BOT. This behavior is 

ation yields: 

IBGI (1-e -kll J 

- .  . .  

stion yields: 

P 

dICl - - 
dt 

alwl -- 
dt 

= IU IMI I U L ~ I  11-e ' I 

IM1 
In- 

[Ma 
/ 

Figure 8-Kinetics of crosslinking 
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Figure 9-Concentrations of P as a function of time, kz = 1, 
kt = variable. First order model 

unexpected since the half life of BOT at 22OC of 
somewhat over a year is only slightly longer than the 
duration of the experiment. Also conductivity measure- 
ments indicate that BOT decomposes, but apparently it 
does not lead to a significant viscosity increase. 

CURING EXPERIMENTS: The reaction occurring in a thin 
film is different from that taking place in a closed vessel, 
because now methanol can escape. By following the 
methanol production it is possible to monitor the curing 
reaction. This was done by covering a small plate with 
some 50 mg (accurately weighed) coating formulation, 
yielding a layer of about 100 pm thickness. The plate was 
placed in an oven at 130°C and a moderate flow of helium 
passed over it. 

Volatiles were condensed in a cold trap cooled with 
liquid nitrogen. The amount of methanol collected after 
some time was determined by gas chromatography, using 
ethanol as an internal standard. 

The coating formulation consisted of pure HMMM and 
diesterdiol in a 1:2 molar ratio. The ratio -0CHd-OH 

A time 

Figure 10-Concentration of P as a function of time. Second 
order model 
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0 2 4 6 hours 

Figure 11-Viscosity vs time at 90°C 

is therefore 6:4 and the maximum amount of methanol 
which can be produced is 4 moles/mole HMMM. 
Catalyst was provided in an amount of 2 moles% per mole 
diesterdiol. 

Experimental results are given in Figure 12. The lines 
were calculated by means of a curve-fitting program with 
k2 (the crosslinking rate constant) and t~ (warming-up 
time for the film) as variables. The measured value of the 
deblockingrateconstant kl wasused. It wasassumed that 
the crosslinking reaction is first order in HMMM and 
independent of ROH, as proposed by Bauer and Budde.' 

It can be seen that the lines fit theexperimental points 
well up toabout  3 moles per mole H MMM. The t~ values 
are in good agreement with the warming-up time, which 
was independently determined by means of a thermo- 
couple. The maximumamount of4 moles methanol is not 
reached even after 30 minutes of curing. This may point to 
a second order crosslinking reaction (compare Figure 10). 
However, this may as well becaused by diffusional limita- 
tionsdue to the increasing viscosity of the hardeningfilm. 

Deblocking Equilibrium 

The catalyst p-TSA is formed in the decomposition of 
oxime tosylates in an irreversible reaction. However, the 
use of blocked catalysts need not be limited to systems in 
which the catalyst is liberated ina  relatively slow irrevers- 
ible reaction. 

Another possible reaction mechanism may involve 
deblocking of the catalyst in a dynamic equilibrium with 
an equilibrium constant KI .  Under the conditions 
mentioned in Figure 13 (e.g.. KI < I). the apparent 
activation energy for the crosslinking reaction is now 
increased by half the dissociation enthalpy of the blocked 
catalyst. 

In Figure 14 the theoretical effect of the relevant system, 
based on computer calculations, is indicated. Tempera- 
ture dependence of the overall reaction is given in the 
form of Arrhenius plots assuming E,? = IS kcal/mole 
and AH, = 25 kcal/mole. Eight different values of KI 

.68 min 

''o\ / d ~ l . ~ m l "  meaSURd k1 MIW 
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Figure 12-MeOH emission at 130°C 

(each differing by a factor 10) have been assumed. For 
small values of K I  the slope of the Arrhenius plot yieldsan 
activation energy of 27.5 kcal/mole. For larger values of 
K I  the slopediminishesand approaches the same valueas 
in the case of a free catalyst (e.g., IS kcal/mole in the 
example given). 

The mode of action described above might be encoun- 
tered in the case of blocked amine~ ,~e .g . ,  urea derivatives 
dissociating into free amine catalyst and isocyanate: 

Figure 13-Dissociation of blocked catalyst equilibrium 
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LOG k 

Figure 14-Arrhenius plots 

These amines are used as a catalyst in the curing of 
powder coatings. 

DISCUSSION 

Apart from other effects, the action of blocked reagents 
and blocked catalysts in a crosslinking reaction has a 
number of kinetic implications with consequences for 
pot-life and curing speed of a coating. 

Firstly, blocked reagents may increase the temperature 
dependence of the reaction so that longer pot-lives are 
possible without appreciable loss of curing speed. The 
effect is most notable if the deblocking has a high activa- 
tion energy and is slow enough to be rate-determining. 
This is precisely the situation referred to by Pappas and 
Hill4 The effect is less pronounced if the deblocking 
reaction is relatively faster as has been observed in the 
case of BMH blocked Desmodur N. If the activation 
energy for deblocking exceeds that for crosslinking the 
deblocking may be rate-determining at low temperature 
and not at curing temperature, however. 

Theaction of blocked catalysts is somewhat morecom- 
plex. The occurrence of an induction period implies a 
slow crosslinking, particularly in the beginning of the 
reaction. This means that in general pot-life (low conver- 
sions) will be enhanced whereas curing time (high con- 
versions) increases only slightly. The effect of a high 
activation energy for the deblocking reaction plays a 
secondary role here since the deblocking rate influences 

the crosslinking only partially. Nevertheless this effect 
contributes to the effect due to the induction period. The 
combined effect of induction period and high activation 
energy makes blocked catalysts an interesting system 
from a kinetic viewpoint, with useful practical implica- 
tions with respect to pot-life and curing speed. 

SUMMARY 

The kinetics of crosslinking under the influence of 
blocked reagents and blocked catalysts are considered 
both theoretically and experimentally. Deblocking fol- 
lowed by crosslinkingformsa set ofconsecutive reactions 
in the case of blocked reagents and either step may be rate- 
determining. Experiments with Desmodur N blocked 
with benzyl methacrylo hydroxamate demonstrate that 
deblockingand crosslinkingoccur with comparable rates, 
however. 

Crosslinking under the influence of blocked catalysts 
generally leads to an induction period and S-shaped 
curves. Equations are derived to describe the kinetics. 
Differences in deblocking rate are only partially reflected 
in differences in crosslinking rate. This implies that half 
life of the blocked catalyst is only one of the factors deter- 
mining pot-life and curing speed. Curing experiments 
with high solid polyester/melamine coatings containing 
b e n d  oxime tosylate as blocked catalyst are generally in 
line with the theory developed. 
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Viscosity of Oligomer Solutions 

Zeno W. Wicks, Jr., Gregory F. Jacobs, I-Chyang Lin, Eric H. Urruti, 
and Lucy G. Fitzgerald 

North Dakota State University' 

Viscosity and glass transition temperature, T,, of 
solutions of oligomeric butyl and methyl methacry- 
lates (OBMA and OMMA) were determined. The 
dependence of T, on concentration of solutions of 
OBMA in ethyl benzene and m-xylene over the 
entire concentration range was found to follow 
equation (10). 

Temperature dependence of viscosity of OBMA in 
m-xylene was found to follow WLF (Williams, 
Landel, and Ferry) equation (1) over the whole 
range of concentration. 

Solutions other than pure solvent and those at low 
concentration followed simplified forms of the 
WLF equation such as (18) satisfactorily. 

This equation provides a better model of viscosity 
as a function of temperature than an Arrhenius 
type expression, not only for these oligomer 
solutions, but, based on calculations using litera- 
ture data, also for a wide range of other oligomers 
and oligomer solutions. T,'s and viscosities at 
equal concentration and temperature of OBMA 
and OMMA solutions in m-xylene increase as 
molecular weight increases and at comparable mo- 

lecular weight are higher for OMMA than OBMA. 
Although T, of OBMA solutions increased as T, 
(or estimated T,) of a series of solvents increased, 
viscosities of the solutions did not always show a 
corresponding increase. This, along with the 
system dependence of A and B in equation (la), 
indicates that while (T-T,) is an important factor 
controlling viscosity, it is not the only factor. 

Addition of a power factor to the denominator of 
Erickson's equation, equation (19), leads to sig- 
nificantly improved predictions of relative viscosity 
as a function of concentration for both these 
oligomer solutions and Erickson's. 

in qr = wo/(kl - kzwo + kgwo2) (19) 

lntrinsic viscosity is properly calculated by divid- 
ing the inverse of constant kl in equation (19) by 
solution density at wo = kl. Intrinsic viscosities 
(and In of solutions) of OBMA in m-xyle_ne 
increase with approximately the half power of M,, 
possibly indicating theta conditions. However, 
intrinsic viscosities of both OBMA and OMMA 
solutions in m-xylene decrease with increasing 
temperature. Also, intrinsic viscosity of OBMA 
solutions is solvent dependent. 

Viscosity of oligomer solutions in the range of 
interest for high solids coatings depends upon 
oligomer and solvent viscosity, oligomer and 
solvent T,, solvent-oligomer interaction, tempera- 
ture, and concentration. Further studies are 
needed to understand the relative importance of 
these factors and interactions between them. 
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research on the factors controlling the viscosity of 
oligomer solutions has been published. The available 
literature has been surveyed in a recent review paper.' 

It was proposed that an important factor controlling 
viscosity of oligomer solutions is the availability of free 
volume. This suggested that the relationship between 
viscosity and temperature for oligomer solutions might 
be represented by a Williams, Landel and Ferry (WLF) 
type equation widely applied to viscosity-temperature 
relations of polymer melts.2 One form of the WLF 
equation is given in equation (I).* 

Hill, et al., tested this hypothesis by applying equation 
(2), a simplified form of equation (I), to viscosity, 
temperature data from several oligomer solutions? 

In equation (2), they used Tg as a reference temperature, 
q ~ ,  as loL5 mPa.s, with the corresponding "universal 
values" of constants CI  and c2 and neglected the density 
correction term. They calculated Tg of an oligomer 
solution by substituting viscosity data for the solution 
at  a series of temperatures into equation (2) and found 
that the calculated T, was constant in most of the 
examples tried. T,'s of the solutions were not experi- 
mentally determined. They found that equation (2) fit 
the viscosity-temperature data for different concentra- 
tion solutions of a high solids polyester resin and three 
melamine-formaldehyde resins. Calculated T, and 
viscosity decreased as solution concentration decreased 
in line with equation (2). On the other hand, equation 
(2) did not lead to constant calculated Tg's when 
applied to viscosity-temperature data for solutions of a 
high solids acrylic resin or a conventional acrylic resin. 
These resins were higher in molecular weight. It was 
suggested that the higher molecular weight might 
permit coil formation. Possibly, thermal expansion of 
the coil structure could partially offset the increase in 
free volume with temperature resulting in less decrease 
in viscosity. 

Erickson studied the relationship between relative 
viscosity and concentration of several oligomers in 
several s0lvents.4-~ He proposed equation (3) to express 
the dependence. 

The constant, kl, was stated to be the inverse of weight 
intrinsic viscosity, [q],. He related the weight intrinsic 
viscosities of solutions of an oligomer in various 
solvents to an oligomer-solvent interaction variable, I,. 

He concluded that weight intrinsic viscosity decreased 
as I, increased until some limiting value, beyond which 
it increased. Presumably, when the solubility pa- 

'For ConrlYtcncy. all cquallonr arc staled 10 nalural logs rather than bare I0 lags. 
all viworitics arc on rnPa.5, and all canrtanlr have posilive signs Equations from the 
lilerature are restated to follow Iherc convcnl~ons 

rameters of the solvent and oligomer are similar, the 
oligomer molecule is extended, leading to a relatively 
high weight intrinsic viscosity. As the difference in 
solubility parameter increases, decreased oligomer- 
solvent interaction leads to a less extended oligomer 
conformation and lower weight intrinsic viscosity. 
However, if the difference in solubility parameter 
becomes large enough, oligomer-oligomer interaction is 
favored and weight intrinsic viscosity increases. 

On the other hand, Sherwin, et al., concluded from a 
study of high solids resins that, with the exception of 
carboxylic acid functional resins, solubility parameter 
of solvents had little effect on intrinsic viscosity.' They 
further concluded, again with the exception of car- 
boxylic acid substituted resins, that relative viscosity of 
moderately concentrated resin solutions was little 
affected by solvent selection when concentrations were 
expressed in volume fractions. It is difficult to compare 
the work of Sherwin with that of Erickson because of 
units. The former calculated relative viscosity by 
dividing kinematic viscosity of a solution by the 
kinematic viscosity of the solvent rather than the usual 
calculation, used by Erickson, using absolute viscosities. 

This paper reports the results of studies of factors 
controlling the viscosity of solutions of oligomeric butyl 
and methyl methacrylate (OBMA and OMMA). Since 
these oligomers have no polar functional groups, they 
are simpler systems than those used in coatings. They 
should, however, be more uniform and more easily 
characterized than the more complex resin systems. It 
was felt that such a study could provide the basis for 
broader future work with actual coatings resins. 

OBMA and OMMA were synthesized by the anionic 
polymerization method of Lewis and Haggard?,9 So 
that the terminal group in all cases would be the same 
without having transesterification, potassium r-butoxide 
was used as the initiator and i-butanol was used as the 
molecular weight regulator (molecular weight increases 
as the mole ratio of monomer to alcohol increases). The 
general structures of the oligomers prepared were: 

cH3-f!'"cH2-i"'fH I 

CHI COOR P 

EXPERIMENTAL 

Ollgomer Preparation 

The synthetic procedure was adapted from that of 
Lewis and Haggard?,9 All apparatus and materials were 
carefully dried and purged with oxygen-free N2 to 
minimize presence of H20 and 02. A typical oli- 
gomerization was run as follows. A 2-L flask was 
charged with 4.36 g (0.0389 mol) potassium r-butoxide, 
33.89 g (0.457 mol) r-butanol, and 55 mL of m-xylene 
under an 02-free N2 atmosphere. The alkoxide dis- 
solved on warming to 60°C. Butyl methacrylate 
(BMA), 257.4 g (1.819 mol), was added dropwise over a 
period of 1.5 hr at a rate such that the temperature was 
maintained at 75 f 5OC. The reaction mixture became 
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cloudy and an orange color developed. Further m- 
xylene (100 mL) was added as needed to maintain low 
viscosity. On completion of BMA addition, the reaction 
mixture was held at  75OC for 30 min. Then a further 
240.8 g (1.693 mol) of BMA were added over 1.5 hr at a 
rate to maintain temperature at 75 *5OC. During this 
second monomer addition, an additional 130 mL of 
m-xylene were added to maintain low viscosity. When 
monomer addition was complete, the temperature was 
held at 75OC for 45 min, then allowed to cool. The 
alkoxide was neutralized by addition of a slight excess 
of HCI, 3.4 mL (0.0408 mol) of concentrated HCI in 
50 mL H20. The orange color disappeared. The 
reaction mixture was washed five times with one liter of 
distilled water. The organic layer, containing some 
emulsified water, was stripped of water and some m- 
xylene using a rotary evaporator with water aspirator 
vacuum while warming gently (T<60°C). The hazy 
solution was diluted with m-xylene, diatomaceous silica 
was added, and the solution was filtered through a glass 
frit filter. The clear filtrate was stripped of most of the 
solvent using a rotary evaporator and vacuum pump 
until the viscosity was such that the solution flowed 
only slowly. Molecular weight, by freezing point 
depression, was 1400. Acid content was shown to be 
negligible by titration, indicating no hydrolysis had 
occurred during oligomerization. Since no method for 
determination of-weight average molecular weight, 
M,, is available, M,/M, was estimated by GPC using 
a refractive index detector. In all cases estimated 
M, /R,  was 1.2 or less. Since the refractive index 
Gffelenc~between oligomer and T H F  increases with 
M, M,/M. obtained in this manner is an upper limit. 
Haggard reports that such methacrylate oligomers are 
atactic9 This has been confirmed in our laboratories by 
C1' NMR of OMMA. In organolithium initiated 
polymerization of methacrylates at higher temperatures 
and especially in aromatic solvents, termination by 
backbiting to form a cyclic ketoester has been re- 
ported."' Volker, et al., report that no backbiting was 
observed during KOCHI/CHIOH oligomerization of 
methyl methacrylate." Lack of a signal in the range of 
200 ppm in C" NMR of our oligomers indicates the 
absence of a ketone carbon. 

Non-Volatile Content 

Various modifications of conventional methods for 
determining solids were found to be unsatisfactory. 
Either solvent loss was incomplete, leading to high 
solids values, or results were obviously too low, 

' presumably due to either volatilization of low molecular 
weight fractions of the oligomer or possibly to 
depolymerization. Gel Permeation Chromatography 
(GPC) and Gas Chromatography (GC) using internal 
standards were evaluated, but inconsistent results were 
obtained. Thermogravimetric Analysis (TGA) was 
found to be satisfactory for very high solids solutions 
using a DuPont 951 Thermogravimetric Analyzer with 
a model 990 programmer starting with a concentrated 
oligomer solution. A 30 to 40 mg sample was used with 
a NZ flow of 50 mL/min starting at  25OC and heating at 

20°/min to 150°C followed by an isothermal hold. 
Both weight loss and first derivative of weight loss were 
monitored as a function of time. With high solids 
samples, no weight loss occurred in the initial 1 to 2 
min, then solvent loss occurred. The first derivative 
increased with time to a maximum, then decreased to a 
low constant level while weight loss continued at a very 
slow rate. Solvent loss was taken to be the weight loss 
up until the time that the first derivative became 
constant. Precision was f 0.2% by weight of oligomer. 
For verification, several m-xylene solutions were also 
analyzed by UV. Virtually identical results were 
obtained. 

Molecular Weights 

Initially, GPC was used to determine molecular 
weight using the separate peaks of dimer through 
pentamer for standardization. However, refractive 
index and UV absorption change as a function of 
degree of polymerization in the oligomer range so that 
detector response is not constant as a function of 
molecular weight as it is with polymers. Hence, 
molecular weights cannot be accurately determined by 
GPC. Therefore, freezing point depression in benzene 
was used-to determine number average molecular 
weight, M,. Apparent M, was determined at a 
minimum of five low-concentrations. Least squares 
analysis of a plot of In M, vs grkms of solute per gram of 
solvent was used to calculate M, extrapolated to zero 
concentration. No method is currently availableJor 
determination of weight average molecular weight, M,, 
of oligomers. G K ,  $th polystyrene standards, was 
used to estimate M,/M., less than 1.2. Since refractive 
index difference between OBMA or OMMA and the 
carrier solvent, tetrahydrofuran, --creases with increas- 
ing molecular weight, the M,/M, obtained by GPC 
with refractive index detection is an upper limit. 

Density 

Densities were determined over a temperature range 
of 15-40°C using a Paar DMA-46 Digital Density 
Meter. Solution densities were determined as a function 
of concentration. Data were found to fit equation (5) 
with r2 correlation factors of >0.999 with random 
scatter in residual plots [pot,, - ppred) vs wr]. 

Density as a function of temperature could only be 
determined over a range of 15-40°C with the available 
density meter. Viscosities in some cases were measured 
as a function of temperature up to 80°C. The densities 
needed to calculate absolute viscosity were calculated 
using equation (6 ) .  

p = PT, - cr(T-T,) - c ~ ( T - T ~ ) ~  (6) 

High correlation factors (r2>0.999) were obtained. The 
limited number of data points precluded the use of 
cubic term in the equation as is used over wider 
temperature rangest2 Results with and without a cubic 
term with International Critical Tables data for 
m-xylene showed that, over the range of 15-80°C, the 
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cube term is significant only in the fourth figure after 
the decimal point. Density data are given in the 
Appendix. 

Viscosity Determination 

In initial studies, a Ferranti-Shirley cone and plate 
viscometer was used to determine viscosity as a 
function of shear rate. Over a range of 1 to 1,000 sec-I, 
viscosity was independent of shear rate. Since the 
solutions were Newtonian, viscosities were determined 
with Cannon-Fenske capillary viscometers standardized 
with Cannon Viscosity Standards. Temperature was 
controlled using a water bath controlled to f 0.03"C. 
Viscosities were converted into absolute viscosity by 
multiplying by density. Data are given in the Appendix. 

For the studies of the effect of solvent structure on 
viscosity, the OBMA was prepared in benzene. As 
much benzene as possible was removed in a rotary 
evaporator at 80°C under high vacuum. The desired 
solvent was added, the system warmed at 80°C under 
vacuum. The process was repeated three times to assure 
that all benzene was removed and only the desired 
solvent remained. 

Glass Transition Temperatures, T, 

T,'s were determined with a DuPont 910 Differential 
Scanning Calorimetry (DSC) Module (910) with a 
Model 990 Programmer. Sealed aluminum pans were 
used. Extrapolated onset of the transition was taken as 
T,. Since initial runs at a range of heating rates showed 
that 10" / min gave results equal to lower rates, lo0/  min 
was selected as the standard heating rate. Samples for 
determination of the T, of solvent free oligomer, T,,, 
were prepared using a sample in a DSC pan heated 
until all solvent was lost in a TGA furnace as described 
in determination of non-volatile content. The sample 
was removed from the TGA and the DSC pan was 
sealed for use in determining T, by DSC. 

Most of the studies were done with m-xylene 
solutions, but some work was done with o and p-xylene 
and ethyl benzene. Only in the case of ethyl benzene 
was it possible to determine T,'s of solvent alone (T, 
120°K, I 1  1-122OK lit.") and solutions at all concentra- 
tions. In other cases, lower concentration solutions at 
least partially crystallized during the cooling below the 
expected T,. When complete crystallization had oc- 
curred, no T, type transition was observed, only a 
melting point transition. When partial crystallization 
had occurred, a T, transition, at higher temperature an 
exotherm indicating further crystallization and, at a still 
higher temperature, the endotherm resulting from 
melting were observed. If there had been partial 
crystallization during cooling, the area under the 
exotherm of crystallization was less than the area above 
the endotherm of melting. In such cases, T, data were 
discarded because they may represent the T, of some 
indeterminate concentration solution after part of the 
solvent had crystallized out. In the case of moderate to 
high concentration solutions, no crystallization or 
melting was observed, only the T, transition. In the case 

of m-xylene alone, partial crystallization occurred 
during cooling of the solvent, but the T, (125°K) is still 
valid since no change in composition resulted from 
partial crystallization. The minimum concentration at 
which T, could be determined increased with increasing 
molecular weight of the OBMA. T, of OBMA-3600 
o-xylene solutions could only be determined at concentra- 
tions of w. = 0.4 or higher. The minimum concentra- 
tion at which T, of OMMA solutions in m-xylene could 
be determined was higher than for OBMA solutions of 
comparable molecular weight. Both o- and p-xylene 
crystallized completely during cooling and T, of the 
solvents alone could not be determined. The minimum 
concentration at which T, of OMMA solutions in p- 
xylene could be determined was 0.6. T, values are given 
in the table in the Appendix. 

Statistical Analyses of Data 

The Statistical Analysis System (SAS) from the SAS 
Institute, Cary, NC, was used. The GLM regression 
analysis subroutine was used for linear models and 
initial estimates for non-linear analyses. The NLIN 
non-linear optimization subroutine was used for curved 
response models. 

RESULTS AND DISCUSSION 

Temperature Effects 

DEPENDENCE OF T, ON CONCENTRATION: It was found 
that equations (7)I4.l5 and (8),3,16.17 which have been used 
at high oligomer or polymer concentrations, did not fit 
the data. Equation (7) predicts a linear plot of T, vs w,. 
An actual plot showed substantial curvature. 

Non-linear regression analysis of data with equation (8) 
gave reasonably high correlation factors, but there was 
a definite curved pattern in residual plots. Another T, 
mixing equation, commonly used to predict T,'s of 
copolymers, is the Fox equation (9).18 

Data did not fit equation (9); however, addition of an 
interaction term as shown in equation (10) represented 
the data well. Equation (10) can be rearranged to 
equation (I I). 

where k~ = I/T,,, which is more easily analyzed. 
Equation (I I) gave r2 correlation factors of >0.999 for 
all data with standard errors of T, less than -f 4°C. 
With all m-xylene solutions and the ethyl benzene 
solutions studied, equation (I I) was applicable over the 
whole range of concentration including solvent free 
oligomer and oligomer free solvent. The T, data for the 
solutions in o- and p-xylene over the limited concentra- 
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tion ranges available also fit equation (I I) well, but the 
lowest concentrations at which T, could be determined 
were w, = 0.4 and 0.6, respectively. In these cases, T, 
predictions should be made only within the range of 
data. Due to experimental error in T, determination, 
predicted T,'s from equation (I I) are used whenever T, 
values are needed in later calculations. Both experi- 
mental and predicted T, values are given in the 
Appendix. 

TEMPERATURE DEPENDENCE OF VISCOSITY: It has been 
suggested that the temperature dependence of coatings 
resin solutions and oligomers follows an Arrhenius type 
relationship such as shown in equation (12).7.19.20 

While equation (12) gave r2 correlation factors of 0.96 
or higher for the temperature dependence of viscosity of 
m-xylene solutions of OBMA-2200, plots of residuals 
showed a definite curved pattern, indicating that it is 
not a satisfactory model. 

Applicability of the simplified WLF equation used by 
Hill, et a1.: equation (2), was tested by calculating 
solution T, for OBMA-2200 solutions in m-xylene as 
was done by Hill, et al. Constant T, was not obtained. 
In polymer melts, it has been shown that the "universal 
constants" used in equation (2) are system dependent.I4 
Therefore, equation (13) was tested treating the 
"constants" as adjustable parameters, 

A(T-T,) 
Inq = 34.5 - - 

B + (T-T,) 

but keeping the other simplifications in equation (2). 
Equation (13) was shown by non-linear regression 
analysis to give high correlation coefficients (r2 > 0.99) 
for viscosity dependence on temperature of m-xylene 
solutions of OBMA-2200 over a wide range of 
concentration (w, = 0.15 to 0.8). Plots of residuals were 
random. However, it was found for low concentration 
solutions (w, < 0.15) and for pure m-xylene, that, even 
though high correlation factors were obtained, plots of 
residuals vs temperature were curved. Also, over most 
of the range, both constants A and B increased with 
concentration. Based on the relationship proposed 
in the literature between constants A and B and free 
volume, one would expect that constant A would 
increase with concentration and constant B would 
decrease.I4 

The full form of the WLF equation, equation (I), 
using the lowest experimental temperature as the 
reference temperature and including the density term 
was evaluated by non-linear regression analysis. Very 
high correlation factors were obtained (r2>0.9999), 
residual plots were random, and cl increased with 
concentration while c2 decreased. The equation fit the 
data over the whole range of concentration from 
m-xylene alone to the highest concentration tested 
(w, = 0.803). Dropping the density correction term 
reduced the correlation factor very slightly, but did not 
make a significant difference in the fit. These results 
indicate that the problem with the use of equation (13) 
may result from the assumption that the viscosity at T, 

is 10" mPa.s. Experimental determination of viscosity 
at T, is difficult and inaccurate as is determination of 
density at T, for very low Tg materials. Equation (I) can 
be restated as equation (14), using T, as the reference 
temperature. 

Data on viscosity, temperature, and Tg of OBMA-2200 
were used in nonlinear analysis to calculate A, B, and 
I)T,/& Fit was excellent over the whole range of 
concentration. Constants A and B changed oppositely 
in the directions expected with concentration. However, 
the calculated values for q ~ , / q ,  were irrationally low for 
the lower concentration solut~ons (w, < 0.6), q~~ as low 
as 300 mPa.s for m-xylene alone, assuming pg = 1. 
The calculations were based on viscosities determined 
over a temperature range of 228 - 353OK (15-80°C) 
while the lower concentration solutions had T, values 
as low as 125OK. Perhaps with the errors involved in 
determining viscosity as a function of temperature, the 
very low values of qTg/pg result from attempting to 
extrapolate to temperatures too far below the experi- 
mental range. It is also possible that non-linear analysis 
using three adjustable parameters with only nine data 
points gives erroneous results. Further data points over 
a wider temperature range will be required to dif- 
ferentiate between these possibilities and the possibility 
that equation (14) is not a satisfactory model over a 
wide temperature range. 

From this work is appears that equations of the WLF 
form do give good predictions of viscosity, except at 
low concentrations, at least within the range of 
experimental temperatures. Therefore, (T-T,) is an 
important factor controlling viscosity. However, as 
evidenced by the lack of constancy of A and B, it is not 
the only factor. One cannot calculate viscosity from 
(T-T,) alone. 

Another equation, most commonly called the Vogel 
equation, from which the various WLF equations can 
be derived, has also been used to describe temperature 
dependence of v i s c ~ s i t y . ' ~ , ~ ~  

lnq = In C + D/(T-T..) (15) 

As would be expected, equation (15) fits the data 
comparably to equation (13) without the assumption 
that 7~~ = lo1' mPa.s. Equation (15) has what might be 
called an "advantage" in that q ~ ,  does not explicitly 
appear in the equation so it is not evident that there is 
a problem. Equation (14) seems preferable to us since at 
least T, can be determined experimentally while T.. 
cannot. 

A modification of the Vogel equation, shown in 
equation (16), has been said to give an improvement in 
fit of data.I4 It also seems attractive since it appears to 
combine the concept of an activation energy for flow 
with a free volume effect. From equation (16), equation 
(17) can be derived. 
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Table 1-Vlscoslty as a Fun~tlon of Temperature 
01 Epon Resin 828.' T, = 259.6"K 

(a) Data are averages 01 readings al data points on a graph" by lour people 

Equation (17) was tested with the data from m-xylene 
and several OBMA-2200 solutions in m-xylene over a 
wide range of concentrations. Since too few data points 
were available to permit calculation of four adjustable 
parameters by non-linear analyses, VT, was assumed to 
be I O l 5  mPa.s. While r2 correlation factors were high 
(>0.9999), the values of E, were widely varied 
including some with negative activation energies. It 
would be of interest to test this equation with much 
larger data sets over a wide range of concentrations, but 
this initial attempt did not look promising. 

EMPIRICAL USE OF WLF EQUATION (13): AS noted 
earlier, an Arrhenius relationship, equation (12), did 
not fit the data for OBMA solutions. Since equation 
(12) has been recommended for prediction of viscosities 
of coatings resin solutions as a function of tempera- 
ture:' it was decided to test it with literature data. A 
linear form of equation (13), equation (18), was also 
evaluated. 

With all data tested, equation (12) gave curved 
residual plots indicating that In q is not linear with I/T. 
The residuals may be small when narrow temperature 
ranges are used, but even then the response is not 
linear. On the other hand, it was found that equation 
(18) does give linear plots with high correlation 
(r2>0.99) for all examples. Several sets of data for 
various molecular weight oligomeric styrene  melt^'^.^'.^^ 
were tested. High correlation factors were obtained for 
data on 1,3,5-tri-a-naphthyIbenzene2' and a-phenyl-o- 
~ r e s o l , ' ~  but patterns were evident in residual plots. It 
was found that some of the transition points in these 
patterns corresponded to temperatures at which changes 
had been made in the method of viscosity measurement. 
This suggests that the patterns may be artifacts of 
measurement technique rather than the failure of 
equation (18) to be a satisfactory model. ( U t r a ~ k i ~ ~  
proposed that the data for these low molecular weight 
compounds fit a step series of Arrhenius relationships, 
but apparently did not recognize that several of his 
"steps" occurred at temperatures where changes in 
method of viscosity measurement had been made.) 
Since viscosity-temperature data were available for the 
Cannon Viscosity  standard^:^ Tg's of these standards 
were determined. (Data are given in the Appendix.) The 

data for these mineral oils and polybutenes also fit 
equation (18). The data of Hill, et a].' were also tested 
with equation (18). Since experimental Tg data were not 
available, the average Tg which they had calculated for 
each of their solutions using equation (2) was used. In 
all cases, including the acrylic resins which did not give 
constant T, with equation (2), equation (18) gave high 
correlation factors. While the values of A and B were 
calculated, they are not given since they probably have 
no physical significance when q ~ ,  is assumed to be lOI5 
mPa.s. 

An example of the comparison of the use of 
equations (12) and (18) using data for Epon@ Resin 828 
given in Table 1 is shown in Figure 1. In order to 
compare the two equations on the same graph, values 
predicted by use of the two linear equations were used 
to plot In q as a function of T and the experimental 
data points were plotted. 

These data were selected as an example since viscosity 
values were available over a wide range of temperatures 
(25-150°C). The apparent activation energy for flow, 
E,, in equation (12), is 14 kcal/mole, the correlation 
factor, r2 = 0.94. A plot of residuals vs T is clearly 
curved. Most commonly Arrhenius type relationships 
have been claimed when viscosities have been deter- 
mined over a limited temperature range. If only the five 
data points from 25 to 60°C in Table 1 were used, the 
E, was lower (5.6 kcal/mole) and the correlation factor 
was very high (0.999). The r2 correlation factor with 
equation (15) using data over the whole range of 25- 
150°C is 0.994. The values for constants A and B are 35 
and 16, respectively, very different from the "universal 
values" of 40 and 51.6 in equation (2). 

FACTORS AFFECTING Tp: Since T, is an important 
factor affecting the viscosity of oligomer solutions at 
some temperature of interest, in designing high solids 
coatings systems factors affecting Tg of the solution in 
addition to concentration should be considered. Table 2 
shows the T, and viscosities of solutions of different 
molecular weight OBMA's and OMMA's at w, = 0.6. 
In both cases, the higher molecular weight oligomer 
gives a solution with higher Tg and higher viscosity. The 
difference between the Tg's and viscosities of the 
OBMA and the OMMA solutions makes it evident that 
oligomer structure is also a significant factor in both Tg 
and viscosity. 

Another potential factor affecting T, of an oligomer 
solution is the effect of solvent Tg and solvent-oligomer 
interaction on Tg. In an attempt to test the effect of 
solvent Tg on solution Tg and viscosity, solutions of 
OBMA (m, = 3,600) in o-, m-, and p-xylenes and ethyl 
benzene were studied. These solvents were selected since 
their solubility parameters are very similar.28 It might 
be expected that solvent-oligomer interaction effects on 
Tg and viscosity would also be similar. On the other 
hand, the melting points of the four solvents are very 
different: ethyl benzene, 178OK; m-xylene, 225OK; 
o-xylene, 248°K; and p-xylene, 286°K.29 Even though 
Angell, et al." have pointed out that the approximation 

Epon is a trademark of Shell Chernlcal Co. 
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that T, = 213 T,,, is a poor approximation, it would be 
expected, based on melting points, that T, of the 
solvents would increase in the order ethyl benzene, 
m-xylene, o-xylene to p-xylene. Unfortunately, it was 
found that only the T,'s of ethyl benzene (120°K) and 
m-xylene (125'K) could be experimentally determined 
by DSC. This is in line with the statement of Turnbull 
and Cohen that only liquids with Ti,/T, > 2.0 readily 
form g l a ~ s e s ? ~  It was found that, using the fastest 
feasible means of cooling the DSC cell, o- and p-xylene 
crystallized before the temperature was below the 
possible T,, making it impossible to determine T,. In 
Table 2, the T,'s of the solutions of OBMA-3600 in the 
four solvents increase in the order anticipated. The 
viscosities of the solutions in ethyl benzene, m-xylene 
and o-xylene increase in the same order. However, the 
viscosity of the p-xylene solution is the lowest of the 
four in spite of the fact that its T, is the highest. It 
would be of interest to determine viscosities of p-xylene 
solutions of OBMA as a function of temperature to see 
whether the values of cl and c2 in the WLF equation 
are significantly different from those of m-xylene 
solutions at the same concentrations. In any case, this is 
another example of what has been said earlier, that 
solution T, is a factor controlling oligomer solution 
viscosity, but not the only factor. Thus solvent T, may 
be one factor affecting T, and viscosity of oligomer 
solutions, but some other factor(s) is also involved. 

Dependence of Relative Viscosity 
on Concentration 

When viscosity data as a function of concentration 
were analyzed using Erickson's equation (3):" it was 
found that while correlation factors were relatively high 
(r2 > 0.96), plots of residuals were clearly curved 
showing it was not a good model. A variety of other 
equations was tested. It was found that addition of a 
second order term to the denominator of Erickson's 
equation, as in equation (19). gave higher correlation 
factors (r2 > 0.999) and much more nearly random 
scatter of the residual plots. 

Relatively consistently, equation (19) leads to predic- 
tions of relative viscosity at low concentrations 
(wc,>0.15) which are slightly higher than experimental 
values. A possible explanation for this can be seen by 
considering the transformation of equation (19) to 
equation (20). 

It can be seen in equation (20) that the interaction term 
( k l w , , ~ , )  maximizes at w, = w, = 0.5. There is no 
evident reason why the interaction should maximize 
at this concentration. This suggests that the final term 
in the denominator of equation (19) should be some 
power other than 2 depending upon the concentration 
of largest interaction. This hypothesis was tested by 
allowing this exponent to be a fourth adjustable 

2 
300 350 400 

TEMPERATURE ( K )  

Figure 1-Predicted In q of Epon 828 as a function of T by 
equations (12) and (18) showing experimental data points 

parameter in nonlinear regression analysis. The rZ 
correlation factors were found to be even higher than 
when the exponent had a value of 2 and residuals were 
completely random, including values at low oligomer 
concentrations. However, even with 30 point data sets, 
the standard errors in k, and the exponent were so 
large that no significance can be placed on the values 
calculated. Further evaluation of this hypothesis will 
require more data points (preferably with smaller 
experimental errors). 

In order to test the empirical utility of equation (19), 
it was utilized with Erickson's data.' Much higher 
correlation factors were obtained with equation (19). 
r2>0.9999, than with his equation (3), r2>0.96, and 
plots of residuals were much more nearly random. 
Thus, although equation (19) is not an exact model for 
viscosity dependence on concentration of oligomer 

Table 2-Solution Tg and Viscosity (25°C) at wo = 0.6 

Ollgomer Solvent Ts (K) q(mPa.s) 

OMMA-1000.. . . . . m-xylene 187 76 
OMMA-lh00.. . . . . m-xylene 192 lOhO 
OBMA-I 100 . . . . . . m-xylenc 165 12.5 
OBMA-3hO0 . . . . . . ethyl ben~ene I60 84 

m-xylenc I69 103 
o-xylene 175 126 
p-xylenc 184 82 
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Figure 2-111 qr vs wo for OBMAd6OOlp-xylene at 25°C from 
equation (3) and equation (19). [---Equation (3), -Equation 

(19), In qr (Observed)] 

solutions, it is a better representation than equation (3). 
The applicability of the two equations is compared in 
Figure 2. The curves are based on values predicted by 
equations (3) and (19) for In q ,  at 25°C for p-xylene 
solutions of OBMA-3600 as a function of con- 
centration. 

Intrinsic Viscosity Effects 

Erickson showed that k~ in equation (3) is the inverse 
of weight intrinsic viscosity, [q]w.5 Constant k~ in 
equation (19) is also the inverse of [q] , .  Weight 
intrinsic viscosity represents the grams of oligomer 
solution per gram of oligomer of isolated oligomer 
molecules at  the limit of In q, /w,  as w, approaches 
zero. (It is not unitless as stated by E r i c k ~ o n . ~ )  It is 
more useful to compare intrinsic viscosities, as is done 
with polymer solutions, since they represent the hydro- 
dynamic volume swept out by the oligomer and 
associated solvent molecules. The units of [q]  are mL of 
oligomer solution/gram of oligomer. EricksonS and 
PattonZo state that weight intrinsic viscosity can be 
converted to intrinsic viscosity by dividing by solvent 
density. This does not seem appropriate. For example, 
if kl = 0.25, then [q ] ,  = 4.0 g/g. This means that the 
concentration of oligomer in the isolated oligomer 
molecule and associated solvent is 0.25, i.e., kl. 
Therefore, [q]  should be calculated by dividing [?Iw by 
the density at w, = kl. It should be noted that if 
concentrations in equations (3) and (19) were expressed 
in grams of oligomer/mL of solution, the correspond- 
ing kl would be the inverse of the intrinsic viscosity 
obtained by dividing weight intrinsic viscosity by 
solvent density rather than by the density of the isolated 
oligomer molecule and its associated solvent. In 

polymer solutions, the difference is small since the 
intrinsic viscosities are high (usually 40 mL/g or higher) 
so that the difference between solvent density and the 
density of the dilute solution at  wo = l / [ q ] ,  is small. 
However, when intrinsic viscosities for oligomers are 
determined this way, as was done for example by 
Sherwin, et al.,' intrinsic viscosities should be corrected 
for this density effect. 

Table 3 shows k ~ ,  [ q ] .  and [q]  for the oligomer 
solutions studied. The standard errors of k~ are given. 
There is no statistically valid method for calculating 
standard error of the inverse of a function. Approxima- 
tions of the error ranges of [ q ] ,  can be calculated by 
taking the inverses of the upper and lower limits of the 
standard error range of k, .  As would be expected, the 
[q ]  of OMMA solutions is higher than that of OBMA 
solutions of approximately the same molecular weight. 
With both OBMA and OMMA, as would be expected, 
[q ]  increases with molecular weight. The data for the 
five different molecular weight OBMA solutions in 
m-xylene at  25OC were used in the Mark-Houwink 
equation (21) to determine the values of constants a 
(0.49) and K (0.094). 

The correlation factor r2 was 0.883. With the limited 
number of data points and the possible error range of 
M, caution should be expressed about the reliability of 
the figures. It is of interest, however, to note that the 
value of a closely approaches 0.5, the usual value of a 
for polymers under theta conditions. This is in line with 
the general statement that oligomer solutions behave as 
if they are at  theta conditions independent of solvent?' 
The value of K (0.094) corresponds to KO for PBMA in 
the literature of 0.038 mL/g?' 

As can be seen in Table 3, [q]  of both OBMA and 
OMMA solutions in m-xylene decrease with increasing 
temperature. This is a surprising result since polymer 
systems (except those with very strong solvent-polymer 
interactions) generally show an increase in [q]  with an 
increase in temperature." Data for PMMA in m-xylene 
from the literat~re, '~ also shown in Table 3, show an 
increase in [q]  with temperature. The [q]  of PBMA in 
m-xylene was determined and found to be independent 
of temperature, within experimental error, over the 
range of 20-40°C. No explanation for the decrease in 
[q]  with temperature has been devised. The dependence 
of [q]  on temperature indicates that 25OC in m-xylene 
are not theta conditions for OBMA-2200 even though a 
in equation (21) is approximately 0.5. 

Further indications that theta conditions may not be 
met can be seen by the change in [q]  when m-xylene is 
compared with the other solvents at 25OC. Intrinsic 
viscosity decreases in the order o-xylene, m-xylene, 
ethyl benzene, p-xylene. Mangaraj, et al., showed that 
[q]  of polymer solutions in solvents of similar structure 
decreases as V,"(S - 6,)  increase^.^' Using total 
solubility parameters from Hoy2* for the four solvents 
and calculating that of OBMA using his group 
constants (9.27), V,"(6 - 6,) values for the four 
systems were calculated: o-xylene, 2.31; m-xylene, 4.33; 
ethyl benzene, 4.77; p-xylene, 4.90. Thus, the order 

Journal of Coatings Technology 



OLIGOMER SOLUTIONS 

corresponds to that reported by Mangaraj, et al., for 
polymer solutions. Again, caution should be exercised 
in interpreting the data. The differences in [g] and in 
solubility parameter are relatively small. In order to 
compare with Erickson's proposed relationship between 
[g]. and his 1,: calculation of three dimensional 
solubility parameters for the four solvents was at- 
tempted using Hoy's meth~d. '~ Unfortunately, this 
could not be done for either ethyl benzene or o-xylene 
since one of the steps in the calculation resulted in 
needing to take the square root of a negative number. 
Erickson's data for his "acrylic 1" in a variety of 
solventsS were reanalyzed using equation (19). Plots 
were made of both [ g ] ,  and [g]  against his I ,  values. 
While the same trend that he reported was present, 
addition of error bars to the data points in both 
dimensions raises some doubt about the significance of 
the trend. 

Viscosities of Moderately 
Concentrated Solutions 

temperature following a WLF type relationship and 
that OMMA solutions have higher viscosities than 
similar molecular weight OBMA solutions have already 
been discussed. Viscosity of OBMA solutions increases 
with molecular weight (with the exception of the small 
reversal between 2,100 and 2,200). Calculation showed 
that In g depends upon the 0.52 power (r2 = 0.86) of 
molecular weight. This value is not statistically sig- 
nificantly different than the dependence of [q] on M. 

It was pointed out earlier that the increasing order of 
viscosity at 25OC and T, of solutions of OBMA is ethyl 
benzene, m-xylene, o-xylene, but that, while the 
p-xylene has the highest T, at  w, = 0.6, its viscosity is 
the lowest of the four. Due to the differences in solvent 
viscosity, the order of relative viscosity at w, = 0.6 is not 
the same as the order of viscosities. In decreasing order 
of relative viscosities, they are: o-xylene > m-xylene > 
p-xylene > ethyl benzene. Absolute viscosities, but not 
relative viscosities, decrease as V,"(6, - 6,) increases. 

Calculated Viscosities of Solvent Free Oligomers 

To compare the effect of various factors on relative By setting w, = I in equation (19), viscosities of the 
viscosity and viscosity of moderately concentrated solvent free oligomers can be calculated. Since this 
solutions, viscosities of solutions at w, = 0.6 were involves the reciprocal of the difference between small 
calculated using equation (19). The results are also numbers, considerable error in the calculated values can 
given in Table 3. The facts that viscosity decreases with be anticipated. Unfortunately, there is no statistical test 

Table 3-lntrlnrlc Vlrcorltler and Vlrcorltler 
Of Ollgomer Solutions at wo = 0.6 

Oll&omer Rr q(mPmr) 

Mn Solvent T ('C) k l  tqlw [?I wo = 0.6 w, = 0.6 

OBMA-1100.. ........ m-xylene 
OBMA-1400.. ........ m-xylene 
OBMA-2100.. ........ m-xylene 
OBM A-2200 .......... m-xylene 
OBMA-2200.. ........ m-xylene 
OBMA-2200.. ........ rn-xylene 
OBMA-2200.. ........ m-xylene 
OBM A-2200 .......... m-xylene 
OBMA-2200.. ........ rn-xylene 
OBMA-2200. ......... rn-xylene 
OBMA-2200.. ........ rn-xylene 
OBMA-2200.. ........ m-xylene 
OBMA-3600.. ........ m-xylene 
OBMA-3600 .......... o-xylene 
OBMA-3600.. ........ p-xylene 
OBMA-3600.. ........ ethyl benzene 

OMMA-1000 ......... m-xylene 15 0.331 f 0.004 3.02 3.19 240 156 
OMMA-1000 ......... m-xylene 25 0.347 f 0.005 2.88 3.05 132 76 
OMMA-1000 ......... m-xylene 40 0.366 f 0.014 2.73 2.92 63 31 
OMMA-1600 ......... m-xylene 25 0.230 f 0.003 4.27 4.64 1850 1060 

PBMA-73500 ......... m-xylene 20 - - 55 - - 

PBMA-73500 ......... m-xylene 25 - - 54 - - 

PBMA-73500 ......... m-xylene 40 - - 56 - - 
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Table 4-1, and In qo (25°C) of Solvent Free Ollgomen 
(1, calcd. with equation (11)) 

(In qo calcd. with equation (19)) 

Ollgomer Tgo (K) 

OBMA-1100 .............. 228 
OBMA-1300 .............. 235a 
OBMA-1400 .............. 236 
OBMA-2100 .............. 25Xa 
OBMA-2200 .............. 257 
OBMA-3600 .............. 263 
OMMA-1000 ............. 270 
OMMA-1600 ............. - 

(a) Experimental valuer. 

that permits estimating a standard error. The results of 
such calculations are shown in Table 4 and 5. Also 
given are the T,'s of the solvent free oligomers. 

As would be expected (see Table 4), viscosity of the 
solvent free oligomer at 25OC increases with molecular 
weight. It is generally found that below the critical 
molecular weight for entanglement, M,, In viscosity of 
polymer melts shows first to second order dependence 
on In molecular weight and above M, dependence is on 
the 3.4 power.I4 The slope of a plot of In q ,  vs In M of 
the OBMA samples is approximately 6. While the 
accuracy of the data cannot be high, clearly the 
dependence of In viscosity on In molecular weight is 
very strong. This presumably results from the rapid 
change in T, over this range in M as compared to the 
slower change in T, with M for polymers with 
molecular weights near to M,. This suggestion is in line 
with the even greater dependence of viscosity on 
molecular weight for the two OMMA samples. (T, 
could not be determined for the OMMA-1600 since a 
solvent free sample could not be obtained and T, of its 
solutions could only be determined for a narrow range 
of concentrations.) The data for viscosity of solvent free 
OBMA as a function of temperature given in Table 5 
were analyzed using WLF equation (I) neglecting the 
density term. The r2 correlation factor was 0.99987 with 
a random scatter of residuals. 

SUMMARY 

Glass transition temperature of ethyl benzene and 
solutions of OBMA in ethyl benzene could be deter- 
mined by DSC at  all concentrations. Available equa- 
tions for calculating the dependence of T, on concentra- 
tion were found to be poor models. Equation (lo), or 
its equivalent ( I  I), were found to fit experimental data 
over the whole range from w, = 0 to I.  

While the T, of m-xylene could be determined, the T, of 
dilute solutions of OBMA in m-xylene could not be 
determined. Equation (10) still served as a satisfactory 
model for the whole range of concentrations. As M. of 
the OBMA increased, the minimum w, at  which T, 

could be determined increased. OMMA solutions in 
m-xylene required still higher concentrations for T, 
determination. In the cases of o- and p-xylenes, T, 
could be determined only of relatively high concentra- 
tion solutions of OBMA. 

The temperature dependence of viscosity of OBMA 
in m-xylene was found to follow the full form of the 
WLF equation (1) using the lowest experimental 
temperature as reference temperature. 

While simplified forms of the WLF equation were not 
as good models, they can be useful empirical relation- 
ships except for dilute solutions. For example, equation 
(13) fits data for a wide range of oligomers and 
oligomer solutions very well and is a much better 
empirical relationship than Arrhenius type equations. 

The fact that "universal constants" such as in equation 
(2) are not appropriate for all oligomers and oligomer 
solutions indicates that although (T-T,) is an important 
factor controlling the viscosity of oligomer solutions, it 
cannot be the only factor. 

While Erickson's equation is not a satisfactory model 
for the dependence of relative viscosity on concentra- 
tion, addition of a second order term to the denomi- 
nator as in equation (19) substantially improves the fit 
of the data. 

While equation (19) is not an exact model, it is a useful 
empirical relationship which provides quite close corre- 
lation between observed and predicted data for all the 
systems studied in this work and Erickson's data. 

Constant k~ in equation (19) is the reciprocal of 
weight intrinsic viscosity. Weight intrinsic viscosity is 
properly converted into intrinsic viscosity by dividing 
by density of an oligomer solution at a concentration of 
w, = kl. Mark-Houwink constant a for OBMA 
solutions m-xylene was found to be 0.49. This is in line 
with literature statements that oligomer solutions 
behave as if they are at theta conditions in any solvent. 
However, intrinsic viscosity of OBMA solutions was 
found to be dependent on solvent structure and was 
found to decrease with increasing temperature. These 
results indicate that m-xylene at 25OC is not a theta 

Table 5-Calculated In qo of Solvent Free OBMA-2200 
As a Functlon of Temperature 
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condition for OBMA. Further work with a wider range 
of oligomers, molecular weights, solvents and tempera- 
tures will be required to understand the relationships. 

Viscosity of solutions in the range of concentration of 
interest in high solids coatings was found todepend 
upon oligomer Tg (which depends on both M, and 
structure), solvent Tg and solvent-oligomer interaction, 
and, of course, temperature, concentration and solvent 
viscosity. However, further studies are essential to 
understand the relative importance of the factors and 
interactions between them. The effect of polar substitu- 
ents such as OH and COOH will be of particular 
importance. Such an understanding would make a 
significant contribution to the efficiency of formulating 
high solids coatings. 
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APPENDIX = 
wo Tf0.03 Exp'tl calcd by Exp'tl calcd Ln 1, 

Sample (glg) ("C) Density eq. 4 or 5 T, (K) by eq. 10 (mPa.s) In qr 

m-xylene - 

OBMAllOO 
(m-xylene) 
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wo TM.03 
Sample (919) ( O C )  

OBMA1400 
(m-xylene) 

OBMAZlOO 
(m-xylene) 

Exp'tl calcd by Exp'tl calcd Ln q 
Density eq. 4 or 5 T, (K) by eq. 10 (mPas) In qr 
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wo Tf0.03 
Sample U g )  ( O C )  

OBMA3600 
(m-xylene) 

Exp'tl calcd by Exp'tl calcd Ln 7 
Density eq. 4 or 5 1, (K) by eq. 10 (mPas) In qr 
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wo Tf0.03 Exp'tl calcd by Exp'tl calcd Ln 7 
Sample (glg) (OC) Denslty eq. 4 or 5 T, (K) by eq. 10 (mPas) In qr 

OBMA2200 
(m-xylene) 

Journal of Coatings Technology 



OLIGOMER SOLUTIONS 

wo 
Sample (g/g) 

Exp'tl calcd by Exp'tl calcd Ln r) 
Density eq. 4 or 5 T, (K) by eq. 10 (mPa.s) In r), 

OBMA3600 0.000 
(ethyl-benzene) 0.020 

0.058 
0.100 
0.200 
0.300 
0.400 
0.498 
0.600 
0.698 
0.802 
0.928 
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wo Tf0.03 Exp'tl calcd by Exp'tl calcd Ln q 
Sample ( g l g )  ( O C )  Density eq. 4 or 5 Tg (K) by eq. 10 (mPas) In q, 

OMMA1600 
(m-xylene) 

List of Symbols Used 
E, - Activation Energy for Viscous Flow (kcal/mol) 8,  - Solubility Parameter of Solvent 
M. - Number Average Molecular Weight q - Absolute Viscosity (mPas)  
R, - Weight Average Molecular Weight qb - Viscosity of Solvent Free Oligomer 
Tb - Boiling Point qr  - Relative Viscosity (q/qs)  
Tg - Glass Transition Temperature qs - Viscosity of Solvent 
Tg, - Glass Transition Temperature of Solvent Free Oligomer q~~ - Viscosity at Tg 

Tg, - Glass Transition Temperature of Solvent qr, - Viscosity at T, 
T, - Melting Point [q] - Intrinsic Viscosity (mL/g) 
Ti - Reference Temperature [qIw - Weight Intrinsic Viscosity (g/g) 
w, - Weight Fraction Oligomer p - Density (g/mL) 
w, - Weight Fraction Solvent p8 - Density at Tg 
6 - Solubility Parameter p, - Density at T, 
6, - Solubility Parameter of Oligomer p, - Solvent Density 

66 Journal of Coatings Technology 



New lsoindoline Pigments 
For High Quality Applications 

Jost von der Crone 
CIBA-GEIGY Limited' 

In recent years, numerous patents claiming novel 
chemical structures, improved sythetic procedures, 
and new compositions of matter have been pub- 
lished on isoindoline pigments. 

A special group of pigments, obtained by the 
condensation of diiminoisoindoline with cyanoace- 
tarylides, is now reported. Synthesis, influence of 
substituents on pigment properties, and crystal 
structures are discussed. 

The potential and limits of such pigments are 
illustrated by means of examples chosen from this 
group. Attention is particularly drawn to the out- 
standing pigment properties in general, aswell as  to 
the manifold possibilities of application, including 
styling in paints. 

INTRODUCTION 

In recent years, numerous patents have been published on 
isoindoline compounds. As early as 30 years ago, patents 
were taken out by German firms on isoindoline dyest~ffs. ' .~ 
The technical importance of this interesting class of 
~roducts  was realized much later. In the seventies. the 
pigment application of biscondensation product's of 
diiminoisoindoline with methylene active compounds 
was patented by BASF.' ~ h e s e  patents include C.I. 
Pigment Yellow 139 (Figure I ) .  Although this molecule 
has a very simple structure-it is the biscondensation 
product of diiminoisoindoline with barbituric acid4-it 
was necessary to develop special procedures to obtain the 

Presented at theh2nd Annual Meetlngof [he Fcderatnon afSoortiesfor Coat~ngsTeehnology 
in Chxago. 11.. October 25. 1985. 

.Plartlcs and Additives Div.. CH-1701 Friboarg. Switrerland. 
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product in the right pigmentary form. Not only the 
chemical purity, but also the particle form and size of the 
pigment were of importance and hence needed to be 
improved.5.%epending on its particle size, the pigment 
can be very brilliant and transparent or opaque with a 
high durability (Figure 2). 

The success of such a simple product, which can be syn- 
thesized from easily available raw materials in good yield, 
evidently triggered extensive activity in this field of chem- 
istry. The chemical possibilities of varying the shades and 
properties of these dyestuffs are indeed manifold. Much 
work in this direction has been done by different research 
groups. For the sake of illustration, three examples from 
the patent literature are mentioned (Table 1). 

The formulae represent thiee different classes of iso- 
indoline structures. The first class has a symmetrical 
molecule with methylene active compounds. The brown 
pigment is described in the same patent applications as 
Pigment Yellow 139. Durability and solvent fastness are 
high. 

The possibility of synthesizingasymmetrical structures 
leads to a multiplication of the number of new chemical 

Figure I-C.I. Pigment Yellow 139 
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Table 1-Examples of Different Classes of lsoindollne Plgments Table 2-Influence of Substituent R on the Pigments Shades 
from Literature 

m pigment 

R-N- 
H {v=j-N-R ti ( i H  V 

shade 

SCARLET 

BROWN 

reference 

R 

-p OOCH3 

q:~ 
- O I L  

CO NH CH, 

I 

N - N  0 

CH3 

compounds. The second pigment in Table 1 has a very 
bright yellow shade. As the durability is only borderline, 
it cannot be used in high quality paints. We have found an 
additional interesting application for it. Because of its 
special properties, it is suitable for photoelectrophoretic 
imaging processes. 

A third class consists of metal complexes. Based on 
isoindoline nucleus, we have synthesized a number of 
brilliant red metal complexes in our research laboratories. 
The pigment shown in Table 1 has a very high standard 
with respect to general pigment fastness properties. 

SHADE 1 N 0.2% CONCENTRATION 

I N  P L A S T I C I Z E D  PVC 

YELLOW 

REDDISH YELLOW 

Following, a group of isoindoline pigments obtained 
by the condensation of diiminoisoindoline with cyano- 
acetarylides is presented in more detail. 

yellow 

red 

BISCONDENSATION OF DllMlNOlSOlNDOLlNE 
WITH CYANOACETARYLIDES 

(7, 8) 

(9) 

Synthesis and Raw Materials 

In Figure 3, the synthesis is described. Under mild 
conditions, a semi-condensed intermediate (111) is 

transparent opaque 

Figure 2-Photomicrograph of a Trans- 
mission Electron Microscopy of C.I. Pig- 
ment Yellow 139. Transparent form with 
high color strength, opaque form with 

good durability 
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Figure 3-Synthesis of bls-methlne-lsolndoline pigments 

obtained in very high yield and pure chemical form. This 
product can be isolated or condensed direct with a second 
methylene active compound (11) in the presence of an 
acid. We have synthesized a large number of new 
products by this reaction. 

For the synthesis of pure asymmetrical compounds, it 
is better to first isolate the semi-condensed intermediate 
(111). The technical procedure for the preparation of 
isoindolines of this type is very simple: It iseither a one- or 
a two-step process in which the required reaction 
temperature is moderately elevated and conventional 
solvents are used. The raw materials are easily available; 
the starting material for diiminoisoindoline (I) is 
phthalonitrile. The cyanoacetarylides (11) are prepared 
from corresponding amines and cyanoacetic acid 
derivatives. 

Properties 

When synthesizing new pigments belonging to iso- 
indoline compounds of type (V) (Table 2), we were first 
surprised by the wide variety of colors obtained. Upon 
alteration of the substituent R, the shade of the pigments 
can change from yellow, through orange and red, to 
brown. In Table 2 this effect is demonstrated. 

The influence of the substituent R can hardly be 
adequately explained by the well-known rules of 
chromophoric groups applying to soluble dyestuffs. We 
dissolved the pigments in DMF and measured their 
absorption spectra. Nearly all of the pigments presented 
in Figure 3 have a maxima at wavelengths of 495 and 498 
nm and corresponding molar extinction coefficients of 
26,000 to 29,500. These differences are negligible in 

ISOINDOLINE PIGMENTS 

comparison with the variation in the colors of the 
pigments observed in the solid state. 

X-ray Structure and Analysis 

To learn more about crystal structure, we have made a 
three-dimensional X-ray structure analysis of the sym- 
metrical scarlet pigment (VI) shown in Figure 4. The 
single crystals were obtained by crystallization in 
dimethylsulfoxide. Crystal data: Monoclinic, P21/n, 
a = 3,862 A; b = 30,014 A; c = 19,153 A; P =  91.60'; 
z = 4. 

The structure was solved by direct methods (Mulfan 77 
system of programs). The H-atoms could not be localized. 
A first result is shown in Figure 4. 

This allows us to gain some idea of the structure of the 
molecule with the steric arrangement of theatomsand the 
bond lengths. The illustrated molecule is not completely 
planar. One p-chloroanilide group is twisted out of the 
plane by an angle of 28°C (Figure 5). Unfortunately, we 
have crystal structure evidence for one symmetrical 
pigment only. The major problem in such investigations is 
posed by thedifficulty ofgrowinggood and largeenough 
single crystals. We hope that we shall soon succeed in 
obtaining an X-ray analysis of an asymmetrical pigment. 

Crystal Modification 

The importance of crystal structure is demonstrated in 
particular by the strong influence which different crystal 

I 

!I I 
HI!' 

C l :  

I I' 

N h VI 

Cl4 ' J  

IIN C 2 0  
C122 

i l  
C 19 

N I ?  C16 

C J  
014  

0 2 7  

C7 

C24 C30 

N25 

C33 C135 

Figure 4-X-ray analysis of Pigment Scarlet VI. Sterlc arrange- 
ment of the atoms and bond angles 
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Figure 5-X-ray analysis. One p-chloroanillde group is twisted 
out of the plane by an angle of 28°C 

Table 3-Influence of Crystal Modification on Shade 

?IGIIENT I PHASE I SHADE 

) I  OWH- \ - 8a  " Q 

- - 

YELLOW 

SCARLET 

Table 4-Influence of Substituents on Migration In PVC 

modifications can have on pigment properties. Table 3 
shows the structural formula of a pigment which exists in 
two modifications. The synthesis of the pigment in 
standard solvents leads to the yellow modification. In 
certain solvents, such as DMF, one observesanalteration 
of the crystal habitus, which is accompanied by a color 
change. When testing the two modifications in pigment 
applications we noticed that the scarlet form is much 
more interesting. Whereas the scarlet compound has 
excellent fastness properties, the yellow one migrates and 
has poor light stability. 

H-bridge Formation 

Another very interesting fact which can be deduced 
from the X-ray analysis is the kind of H-bridge formation. 
Figure 6 shows two molecules which are held together by 
H-bridges. 

Figure 7 represents a twodimensional arrangement of 
several molecules. The distance of 3.0 to 3.2 A clearly 
indicates that the intermolecular forces of the H-bridges 
are not very powerful. In Figure 8 the overlapping of two 
molecules may be seen. 

Bleed Resistance 

Such intermolecular forces are in turn responsible for 
another remarkable property of these isoindolines, 
namely insolubility. Depending on the substituent on 
the arylide group, we have either bad or good solvent 
fastness. Table 4 contains a selection of substituted ani- 
lides showing great differences in migration in PVC. In 
general, the solvent fastness decreases with substituents 
in the orthoposition, but an exception is the carboxylic 
ester group. Good migration fastness was achieved with 

Figure 6-Formation of H-bridges 
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symmetrical products carrying two substituents in the 
meta- or para-position or with polar groups. Surpris- 
ingly, we found that simple asymmetrical compounds 
also can have good migration fastness. Two examples 
are shown in Figure 9. This is contrary to the experience 
that asymmetrical molecules are more soluble. 

Together with thealready described scarlet VI, the two 
orange pigments V11 and VI11 (Figure 9) exhibit a high 
durability. 

High Quality Applications of Orange Pigment (VII) 

The orange pigment (VII) is in many ways remarkably 
superior to the scarlet pigments of Table 4, and therefore 
efforts were especially concentrated on this pigment. 
Owing to the pigment's extraordinary weather-fastness, 
the main focus of interest has been on high quality 
applications, e.g., automotive finishes. In the final part of 
this paper, mention will be made of what has been done to 
evaluate the most interesting fields of application for this 
new pigment. 

The outstanding outdoor durability of the orange 
pigment leads to good effects in opaque white reductions 
and metallic finishes. It was compared with well-known 
commercial orange pigments (Table 5). 

As a result of its yellowish hue, brightness, and high 
color strength, this pigment (VII) has exclusive properties 
which cannot be imitated bv others. Comoared with the 
commercial products, it has outstanding color strength, 
which makes it an economical pinment for near-masstone 
applications. Satisfactory hiding power is displayed by 
Ti02 combinations containing up to 50% colored pig- 
ment. Because of this high color strength it is possible to 
generate strong shades even at low pigment/ binder ratios. 
As a consequence, it is possible to produce with this 
pigment bright shades with good gloss and good 
rheological properties in this shade area. 

In the metallic application field, a number of styling 
proposals can be made. In combination with inorganic 
pigments, such as transparent iron oxide or carbon black, 
attractive shades result. With carbon black we have, for 
example, the styling possibility of creating a yellowish- 

Figure 7-Two-dimensional arrangement of several molecules 
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Tables-Commercial Orange PigmentsSelectedasStandardsof 
Comparison 

C. I. Pigment chemical class 

Orange 36 Monoazo 

Orange 060 Monoazo 

Orange 043 Perinon 

Orange 64 Tetrachloro-isoindolinon 

Figure 8-Overlapping of two molecules 

CI 

CN \ /  cow& - CI shade 

~ N H  orange 

II 

c 6  'co NH c l  

CI 

CN \ /  C O N H e C H .  

~ N H  orange 

II 
/ \ 

CN coNH-(=J-cI 

Figure 9-Asymmetrical orange pigments with good migration 
fastness In PVC 
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brown. As regards combinations with organic pigments, 
the new orange also has been tested together with 
isoindolinone yellow and quinacridone, perylene and 
anthraquinone reds. We think this opens up a wide scope 
for stylings: it is a challenge to imagination and creativity. 

The durability in most interesting fields of application 
has been tested in two paint systems, namely in alkyd 
melamin and thermosetting acrylic enamels. First results 
from accelerated weathering demonstrated an excellent 
weather resistance of the new orange pigment. These 
results were confirmed by 12 and 24 months'weathering 
in Florida. 

CONCLUSIONS 

The present class of dyestuffs has turned out to bea rich 
source of several new pigment structures with clean and 
fast shades. It is not easy to surpass the high standard of 
organic pigments today. To evaluate the advantages of 
new products, specifically directed work has to be done in 
the field of application. Nevertheless, there is still room 
for genuine progress. This has been demonstrated by a 
new orange isoindoline pigment with outstanding weather 
resistance in paints for high quality applications. 
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was obtained from Eastman Chemical Co. Dabco, however, is a registered Tradename of its 
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What a Paint Formulator Should Know 
About Emulsion Polymerization 

Bruce C. Henshaw 
The McCloskey Corporation* 

introduction 

The tremendous growth in latex paint 
sales throughout the world has been 
brought about by a number of factors. 
Some of these factors are the availability 
of new raw materials; advances in emul- 
sion polymerization techniques; consumer 
acceptance due to  easier cleanup; the 
rising cost of hydrocarbon-based sol- 
vents; rising insurance cost and, of course, 
government regulations. A better under- 
standing of the mechanism of polymeri- 
zation has been achieved and this, in turn, 
has helped the latex manufacturer tailor- 
make latexes for specific applications. 

Key C o m p o n e n t s  in Emulsion 
Polymerization 

It is relatively simple to  make an emul- 
sion in water by vigorous agitation, but it 
separates fairly soon after stirring ceases. 
A stabilizing system is required to prevent 
this from happening. This usually takes 
the form of surfactants and/or  colloids, 
which are essential both during and after 
polymerization. Another feature is a 
means to  convert the monomers to poly- 
mers(initiat0r). Other minor components 
are buffers and chain transfer agents, 
among others. 

*4155 N.W. Yean Aye.. Portland. OR 97210 
7MX) State Rd . Ph~ladelphia. PA 19116. 
5501 E. Slauson Ave., Los Angelcr. CA W040. 

An enormous number of monomers 
are available and suitable for emulsion 
polymerization. They are characterized 
by their ability to  be polymerized by free 
radical addition polymerization. 

Surfactants are a special class of mate- 
rials which a r e  capable of forming 
micelles. A micelle is an aggregate of 
surfactant where the water loving (hydro- 
philic) portions are oriented towards the 
water phase and the hydrophobic por- 
tions are oriented inwardly. When mono- 
mer is present the micelle is swelled with 
monomer. 

The number of micelles and their size 
have a large bearing on the final latex 
properties. Initiators are materials that 
start the polymerization of monomer to 
polymer by generation of free radicals. 

Water is required as the dispersing 
medium and as a heat-transfer medium 
during polymerization and as the solvent 
for surfactant  and  initiators. Water 
quality is important as dissolved salts 
lead to flocculation of latex particles. 

Polymerization in Emuislon S y s t e m s  

A typical simplified formula for an 
ionic stabilized latex is as follows: 

Monomers ............. 100 
lonic Surfactants.. ...... I 
Non Ionic Surfactants ... I 
Water ................. 100 
Potassium Persulphate ... 2 
Buffer 

The components are emulsified in the 
reaction vessel. Prior to reaction thereare 
monomer molecules in solution, micelles 
containing monomer molecules, surfac- 
tant in solution, initiator in solution, 
and stabilized monomer droplets. 

In  the nucleation stage (Figure I) ,  sur- 
factant in solution and dispersed mono- 
mer droplets approximately 10 microns 
stabilized by surfactant are present. Also 
present are free radicals generated in solu- 
tion. There are a number of possible sites 
for polymerization. The significant sites 
depend upon the relative rates involved. 
The most likely mechanism involves free 
radicals o r  small growing chains which 
are formed in solution entering a micelle 
and propagating polymerization there. 

More monomer diffuses from the 
monomer droplets into solutionand then 
into the micelle particles, which become 
ionically stabilized particles. As new 
surfaces form on the particles, ionic sur- 
factants diffuse from micelle containing 
no polymertoabsorbonto it. Soonall the 
micelles disappear, turning into latex 
particles or  diffused onto the surface of 
these particles. At this stage it is probable 
that few new particles form. This stage 
occurs at  about 15-20% conversion in a 
typical vinyl acetatelacrylate system. 

In the growth stage, further polymeri- 
zation takes place in the existing particles 
being initiated by absorbed free radicals 
or by small growing chains. No micelles 

Vol. 57, No. 725, June 1985 73 



B.C. HENSHAW 

remain and, of course, no new particles 
areformed. The monomerdropletsact as 
reservoirs of monomer and disappear 
towards the end of the polymerization. 

When the monomers polymerize, a 
large amount of heat is generated. The 
heat of the exotherm is readily dispersed 
by heat transfer to water. Since the 
polymer particles are relatively non- 
interacting, the viscosity remains low up 
to about 60% solids content. Thus, latex 
particles can be depicted as having 
absorbed surfactants on the surface- 
giving the particle an electric charge: a 
negative charge in the case of an anioni- 
cally stabilized latex; a postive charge in 
the case of a cationically stablized latex 
and, of course, no charge in the case of a 

PRIOR TO REACTION 

in drop1011 

I 

nonionically stabilized latex. The pres- 
ence of a charge causes an electrostatic 
repulsion between the particles. The 
counterions form a diffuse layer around 
the particles maintaining overall electri- 
cal neutrality. Nonionic surfactants can 
supplement the ionic stabilization by 
forminga steric barrier. But this barrier is 
of insufficient thickness to give stability 
by itself. 

Addition of water soluble polymers to 
ionically stabilized latex can cause floc- 
culation of the particles by simultaneous 
absorption onto more than one particle, 
causing poor flow. This causes thicken- 
ing, but the identity of the particles is not 
lost (for example, thickening a latex with 
hydroxyethylcellulose). 

NUCLEATION STAGE 

L I I I 
I11 In#tbl r u s t m l ~  Ibl Nuclsataon sta~.freo radoc111 lrom in1118101 

decompornt~on b.gm wlvmarlr1l~on. M ~ c d l n  
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1 GROWTH STAGE /I CONCLUDING STAGE 

I' 
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~ l y m w ~ ~ t i o n  

Figure 1-Stages of polymerization. (Reprinted from "Modern Surlace Coatlngs," Vol. 1, 
p. 162, 1983, TAFE Educational Books, Sydney, Australla. Authors: Oil and Colour 

Chemist Association of Australla) 

Effect of Monomer Composition 

Some of the monomers used commer- 
cially in emulsion polymerization are 
shown in Table 1. They are divided into 
various classes. 

Types of Monomers 

Polymers made from VAM, a hard 
monomer, can show poor water resis- 
tance and are liable to saponification. 
They are low in cost and give good all- 
around performance, especially when 
copolymerized withacrylates. 

Styrene is another hard monomer. 
Homopolymer gives hard brittle films at 
elevated temperatures. Styrene is most 
useful when plasticized with soft acrylic 
monomers, making products which have 
outstanding water and alkali resistance 
and high gloss. 

Methylmethacrylate is another hard 
monomer. MMA copolymers are highly 
resistant to water, alkalis, acids, and oils, 
UV radiation, and degradation due to 
weathering. 

Esters of acrylic acid are examples of 
soft monomers. The most commonly 
used are ethylhexylacrylate and butyl 
acrylate. The longer the side chain, the 
greater the flexibilizing effect. Ethylene, 
another soft monomer, imparts good 
alkali resistance when polymerized with 
VAM. 

Specific monomers are used in small 
amounts to impart specific properties 
(e.g., alkali thickenable, reactive with 
melamine formaldehyde resins, self cross- 
linking, chalk adhesion, wet adhesion, 
grain crack resistance, reaction with iso- 
cyanates, epoxies, etc.). 

Effect of Monomer Composltlon 
On Film Propertles 

Minimum film forming temperature is 
the minimum temperature at which a 
polymer emulsion will forma continuous 
film. 

For paint use many commercially 
available latexes have relatively high 
minimum film forming temperatures 
(10-15OC). Thus it is necessay to include 
temporary plasticizers or coalescents 
such as Texanolm (Eastman Chemical), 
PM acetate(Arc0 Chemical), butyl cello- 
solve (Union Carbide), tributoxy ethyl 
phosphate, etc. 

These plasticizers act by swelling the 
latex particles much like gasoline swells 
rubber and makes it sticky and soft. 

Effect of Particle Size 

The size of latex particles depends on 
the water phaseand the method of manu- 
facture. Fine particle size emulsions have 
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EMULSION POLYMERIZATION 

oration rate. The evaporation behavior 
Table 1-Monomers Used In Emulsion Polvmerizatlon after film formation is influenced bv the 

Chemlcal Type Hardenlng 

Vinyl esters Vinyl acetate 

Acrylic or Methacrylic Methylmethacrylate 
esters 

Fumaric/Maleic 
esters 

Hydrocarbons Styrene 
Vinyl toluene 

Miscellaneous Acrylonitrile 
Vinyl chloride 
Vinylidine chloride 

sizes less than I micron, while course par- 
ticle size emulsions have sizes from 1-3 
microns. 

Particle size and particle size distribu- 
tion play an important role in the perfor- 
mance characteristics of emulsions and 
derived products. 

Anionic surfactants tend to give finer, 
more uniform particle size emulsions. 
However, foaming can be a problem. 

Emulsion viscosity-Viscosity is inde- 
pendent of molecular weight, unlike 
solution polymers such as alkyds. It is 
affected to some extent by particle size, 
but composition of the water phase and 
resin solids content also have a consider- 
able influence. 

Gloss-Fine particle size emulsions 
tend to have better clarity and gloss. 

Pigment binding-The finer the parti- 
cle size of an emulsion, the greater the 
pigment binding power and, therefore, 
the higher the critical PVC. This is caused 
by better packing efficiency. Thus, in 
pigmented films the smaller latex parti- 
cles are better able to coalesce around 
pigment particles. The reduced polarity 
of VAM/acrylic copolymers leads to 
finer particle size emulsions (compared 
with homopolymers). Thus, pigment 
binding properties are improved. 

Freeze/ Thaw Stability-Latexes are 
liable to damage via freezing and subse- 
quent thawing because the surfactants 
become less efficient. F / T  stability is 
considerably influenced by amount and 
type of colloids and surfactants present. 

Vinyl propionate 
Vinyl versitate 

Ethyl acrylate 
Butyl acrylate 
2 ethyl hexyl- 

acrylate 
Butyl methacrylate 

Dibutyl maleate 
Dioctyl fumarate 

Butadiene 
Ethylene 
Isobutylene 

Acrylic acid 
Glycidyl meth. 
Acrylate 
Hydroxyl ethyl 
Methacrylate 
Acrylamide 
Dimethyl amino 

ethyl methacrylate 
Acrylamide 

Finer particle sizeemulsions tend to have 
decreased stability (greater surface area). 

Film Formation 

Latex particles form films by coales- 
cence of the individual particles. As the 
water evaporates, the resin particles are 
crowded together and capillary forces 
overcome repulsive forces. The resin 
particles come into contact with each 
other and the polymer particles deform 
and diffuse. As the particle size becomes 
smaller these forces become greater. 
Effective coalescence will not occur 
below a critical temperature known as the 
Minimum Film Forming Temperature 
(MFFT). After particles have coalesced 
it is several days before final equilib- 
rium is reached, depending on the fate of 
surfactants. 

The presence of solvent (in water 
phase) has no significant effect on evap- 

partitioning of the solvent between the 
resin and the water phases. Thus, the 
initial evaporation rate may be enhanced 
by the presence of solvent but final water 
loss may well be retarded. 

Properties Required of a Latex 

A key property required of a latex is 
chemical stability. The chemical stability 
of latexes to multivalent ions should be 
good. Generally, latex containing an 
ionic surfactant will break when polyva- 
lent ionsareadded. For this reason, many 
latexes prepared are based on nonionic 
surfactants usually with a small amount 
of anionic present for latex stability. 

The next property in importance is 
mechanical stability. Latex should be 
able to withstand 10 to 20 minutes in a 
blender without coagulum formation. 

In regard to shelf stability, latex should 
not rise or fall on viscosity in storage. 

The formulation of a freeze/ thaw sta- 
ble latex is difficult. The usual approach 
is to increase the protective colloid 
and/or surfactant levels. The addition of 
such compounds as glycols may also be 
used. However, these methods involve 
compromise and usually result in de- 
creased water resistance of the polymer 
film. 

The latex should have low foaming 
properties, which assist both paint manu- 
facturer and paint application. The latex 
should be stable over a pH range and the 
strength of a polymer should be directly 
proportional to its molecular weight. 
Therefore, the toughest paint films are 
formed by latex polymers having high 
molecular weights. Higher molecular 
weights also improve the resistance of 
films to greases, oils, acids, and alkalis. 
The molecular weight of a latex polymer 
has a profound effect on the scrub resis- 
tance of paint made from the polymer. 

Generally, the inherent resistance to 
weathering in optimum formulations as 
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The McCloskey Corporation since 1982. He has 
worked for 14 years in thefield of polymer chemistryas 
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sives, and has specialized in the areas of acrylic and 
modified acrylic solutions and emulsion. He is a co- 
inventor of five U.S. patents. Dr. Henshaw holds both 
a B.S. with honors and a Ph.D. in physical organic 
chemistry from the University of Western Australia. 
He is a member of The Royal Australian Chemical 
Institute, American Chemical Society, The Oil and 
Color Chemists Association of Australia and the 
Pacific Northwest Society for Coatings Technology. 
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measured by durability factors decreases 
in the order MMA, BMA, MMAIBA, 
MMAIEA. However, polymers based on  
MMA, BMA, EA, and BA areallclassed 
as inherently durable. 

Viscosity is usually measured using a 
Brookfield Viscometer with a given spin- 
dle and rpm speed. However, one should 
remember that the viscosity of a latex is 
very dependent upon its method of 
measurement. The shear rate or spindle 
speed must be specified. Insome cases the 
sample history also needs to  be specified. 

The particle size can vary from0.05 to 3 
microns. The actual measurement of 
latex particles isdifficult and can really be 
best accomplished using electron micro- 
scope, o r  ultra centrifugation techniques. 

However, if one visually examines a 
latex, one can get an idea about the 
particle size. For example, a small fine 

particle size latex generally has a bluish 
tinge. Films formed from such a latex 
generally are very tightly formed. A large 
particle size opaque white latex generally 
gives better flow. However, it is not 
coalesced as tightly. Generally, for a trade 
sales latex, a combination of particle sizes 
is best. This leads to  latexes with bimodal 
and trimodal particle size distribution. 

Minimum Film Forming Temperature 
of the latex obviously determines its 
application. For example, a gloss latex 
would need to have a higher M F F T  than 
a latex used in anexterior flat application. 

Acid isgenerally present in most acrylic 
latex and styrene acrylic latex. It pro- 
motes flow and leveling, affects particle 
size, adhesion, calcium ion stability and 
freezelthaw stability. A small amount of 
acid in the polymer backbone can dra- 
matically affect the viscosity of a latex on  

neutralization. It alsodramatically affects 
freeze/ thaw stability when in neutralized 
form. 

Techniques of emulsion polymeri- 
zation, as stated at  the outset, have 
advanced dramatically over the years and 
contributed to  the manufacture of tailor- 
made latexesforspecific applications. By 
understanding the mechanism of polym- 
erization and the key components-as 
well a s  the various stages-necessary for 
the process, paint formulators can 
enhance product properties and perfor- 
mance. This in turn will result in what we 
believe will be continued growth in the 
development and sales of latex paints 
worldwide. 
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These subcommittee reports are for the use of the membership of ASTM Committee D-1 In continuing Hsworkandfor the 
interest of readers In the activities of ASTM Committee D-1. The reports are not official actions of ASTM and may not be 

quoted as representing any actlon or policy of the American Society for Testing and Materials. 

January 1985 Subcommittee Reports 
Of ASTM Committee D-1 

The January meeting of ASTM Committee D-l on Paint and 
Related Coatings and Materials was held on January 20-24, 
1985 at the Hotel Marriott in Orlando, FL. In the three and 
one-half days preceding the final session and general meeting of 
Committee D-I, 125 members and guests met in 148 scheduled 
meetings of D-l subcommittees and working task groups. The 
present membership of Committee D-l is 489. 

Memorial Resolutions were presented on the passing of John 
H. Calbeck and S. Leonard Davidson. 

Special Highlight of the meeting was a seminar on "The 
Regulatory Process and the Paint Industry," which was held in 
two, three-hour sessions on Monday and Tuesday. Speakers 
included J.F. Martonik, Deputy Director, Health Standard 
Program, OSHA; A.I. Roberts, Associate Director, Office of 
Hazardous Materials Regulation, DOT; C.M. Jacobson, 
Compliance Officer, Regulatory Management Division, CPSC; 
M. Straus, Chief, Waste Identification Branch, EPA; and J.C. 
Berry, Chief, Chemical Application Section, EPA. 

Highlights 

The following items of major interest to the coatings industry 
warrant special emphasis: 

Karl Fischer Method for Water Determination-Sub. 
D01.21.54 has shelved further work on the use of the Hydranal 
reagent in this method since it was determined that there was no 
improvement in the method using this reagent. It was found that 
sample homogeneity or solubility in the solvent used is a 
primary source of error. 

Flocculation-Sub. D01.24.27 is seeking techniques for 
determiningdenree of flocculation. Anvone havine. information 
on a method that  might be evaluaied should contact the 
chairman of Sub. D01.24. 

MunseN Color System-Sub. D01.26.02 is revising D 1535, 
"Specification of Color by the Munsell System,"to change the 
table of luminous reflectance factor and Munsell Value to an 
absolute basic, rather than the relative to MgO white standard. 

New Epoxy Resin Task Group-Sub. D01.33 has formed a 
new task group which plans to work on a method using head 
space analysis to determine epichlorohydrin content. 

Organo-Tin Release Rates -Sub. D01.45.08 is a new task 
group established to develop a reliable method for determination 
of release rates of organo-tins from anti-fouling paints. 

Condition Assessment-Sub. D01.46.10 is a new group set 
up to develop a guide for assessing the condition of the existing 
paint on a structure, and the condition of the underlying 
substrate in order to provide a sound basis for maintenance 
painting. 

Zinc-Rich Coatings-Sub. D01.48 has been dissolved and 
will revert to a task group of Sub. D01.46. 

Wood Building Products-Sub. D01.52 has limited its scope 
to building products and is seeking new members from the Mill 
Work manufacturers. 

Chronic Toxicity Laws-Sub. D01.57 is seeking input on 
how to organize to handle individual State bills on chronic 
toxicity. 

New Standards 

New D-l standards since the May 1984 meetings of D-l 
approved by the ASTM Committee on Standards in themonths 
shown (subcommittee jurisdiction): 

JUNE 1984 
D 4366-84, "Method for Hardness of Organic Coatings by 
Pendulum Damping Tests" (Sub. D01.35) 

D 4367-84, "Test Method for Benzene in Hydrocarbon Solvents 
by Gas Chromatography" (Sub. D01.35) 

D 4370-84, "Test Methods for Acid and Base Milliequivalent 
Content of Electrocoat Bath Samples" (Sub. D01.21) 

AUGUST 1984 
D 4399-84, "Test Method for Measurement of Electrical 
Conductivity of Electrocoat Baths" (Sub. D01.21) 

D 4400-84, "Test Methods for Sag Resistance of Paints Using a 
Multinotch Applicator" (Sub. D01.42) 

OCTOBER 1984 
D 4414-84, "Practice for Measurement of Wet Film Thickness 
of Organic Coatings by Notched Gages" (Sub. D01.23) 
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NOVEMBER 1984 D 4450-85, "Test Method for Analysis of Zinc Hydroxy 
D 4415-84, "Test Method for Determination of Dimer in Phosphite Pigment" (Sub. D01.21) 
Acrylic Acid" (Sub. D01.35) 

D 4451-85, "Test Method for Pigment Content of Paint by Low 
D 4416-84, "Specification for Acrylic Acid" (Sub. D01.35) Temperature Furnace Ashing" (Sub. D01.21) 

D 4417-84, "Test Method for Field Measurement of Surface 
Profile of Blast Cleaned Steel" (Sub. D01.45) Future Meetings 

July 7-10, 1985-San Diego, CA (Town & Country Hotel) 
JANUARY 1985 January 12-16, 1986-New Orleans, LA (Sheraton New 

D 4449-85, "Method for Visual Evaluation of Gloss Differences Orleans) 
Between Surfaces of Similar Appearance" (Sub. D01.26) June 15-19, 1986-Philadelphia, PA (Franklin Plaza) 

DIVISION 1 
ADMINISTRATIVE 

SUBCOMMITTEE D01.06 
INTERNATIONAL LIAISON 

J.C. Weaver, Chairman 
lSO/TC 35 symbolizesTechnical Com- 

mittee TC 35 on Paints and Varnishes, 
headquartered at NNI in the Netherlands, 
of the International Standards Organi- 
zation, headquartered in Geneva, Switz- 
erland. TC 35's secretary, Dr. P.J.H.A.M. 
van de Leemput recently succeeded Mr. 
J.A. (Hans) de Wilde, retired, a stalwart 
member of D-I, widely remembered for 
his editorial prowess in D-I. TC 35, 

was adapted into D 4366-84 after a Sub. 
D01.23 task group round-robin for 
precision. 

D-l can participate officially in IS01 
TConly via ANSI, the American National 
Standards Institute, in New York, NY. 
Two-way passage of voluminous paper 
flow only via ANSl is too great a burden 
on top of D-1's large paper flow to be 
borne by a D-I volunteer or his, or her, 
employer in the absence of special funds 
to pay an ANSl or ASTM staff member, 
or a volunteer, for handling IS0  paint 
papers. D-l is, therefore, only an "0" 
(observer) member, not a "P" (partici- 
pating) member in the ISO/TC 35. 

However, H.E. Ashton, of the National 
Research Council in Ottawa, Canada, is 
an able, stalwart participant in both D-l 
and TC 35. D-1's "0" membership need 
not bar or impede direct communication 

WG 8-Zinc dust pigments 
SC 9-General test methods for paints 

and varnishes-BS1 (UK) 
WG I-Accelerated weathering 
WG 2-Humidity 
WG 3-Drying time 
WG 4-Hiding power 
WG 6-Gloss 
WG 7-Indentation 
WG 8-Rapid deformation 
WG I I-Evaluation of degradation of 

painted surfaces 
WG 14-Toxic content 
WG 15-Fire retardance 
WG 16-Powder coatings 
WG 17-Instrumental color measure- 

ment 
WG 18-Salt spray corrosion tests 
WG 19-Washability 
WG 20-Abbreviated sampling proce- 

dures 
organized in 1952, is parallel to D-l in between ~mei i can  or ~ u r o ~ e a n  members SC methods for binders for overall scope, in international member- of task groups in D-l and TC 35 for 
ship and in diversity of standards de- earlier, parallel development or revision paints & varnishes-W' Germany 
velbped. TC 35's 158standards. as of the of standards in their respective editorial SC 12-Preparation of steel substrates 
1981 classified listing by Mr. de Wilde, and style formats. Any D-I member may before painting-UK 
continues to he printed in the backs of communicate on these mutual interests WG I-Surface profile 
ASTM Standards Volumes 6.01, 6.02, directly with the TC 35 secretary, Dr. WG 2-Surface cleanliness 
and 6.03, alone: with similar listings of test P.J.H.A.M. van de Leemput. Nederlands WG 3-Surface vrevaration methods . . 
methods of U~S .  Federal ~ t a n d ~ r d  141b Normalisatie-instituut, 'Kalfjeslaan 2, Sc 13-Drying oils-BCS (Sri Lanka) (141c, 1984 is now issued). P.O. Box 5029, 2600 GB Delft. Nether- 

World-wide growth in multinational lands, concerning any of the working 
corporations and in international trade groups in the following TC 35 organi- 
does transcend the historic regional foci zation list. 
of ASTM and ISO, and of the national 

SUBCOMMITTEE D01.08 

boundaries. These classic restraints are 
ENVIRONMENTAL CONCERNS 

best circumvented at task group levels, as 
recognized in ASTM's Committee Regu- 
lation 3.3.1. Annual republication of 
those ASTM Volumes 6 on paints, etc., 
with those I S 0  listings included, spread 
about 10,000 copies world-wide annually 
with convenient listings of both sets of 
standards. 

illustrations of commonality: (1) 
ASTM D 1078 on solvent distillation to 
dry point, in frequent world-wide use, 
wasadapted into IS0  4626; (2) D 1544 on 
the 1933 Gardner Color Standards 
(quantified in the 1970's only in one 
laboratory in Cleveland, OH) was adapted 
into IS0  4630; while, (3) IS0  1522 on 
Koenig and Persoz pendulum hardness 

SCOPE: Standardization in the field of 
paints, varnishes and related products 
including raw materials. 
SC I-Terminology 
SC 2-Pigments and extenders-DIN 

(West Germany) 
WG I-Chromate and phosphate pig- 

ments 
WG 3-Chrome oxide green pigments 
WG 4-Cadmium pigments 
WG 5-Aluminum pigments 
WG 6-Solubility of dyestuffs 
WG 7-Dispersability 

J.J. Brezinski, Chairman 
A proposed scope was approved for 

submission to Sub. D01.90 as follows: 
"To assess the need for, recommend the 
initiation of, and coordinate the timely 
development and effective utilization of 
test methods and standards relating to all 
environmental matters pertaining to cur- 
rent and potential federal and state 
regulations to insure that methods of 
compliance and the impact on the regu- 
lated community are understood. Com- 
patibility with ASTM Society will be 
effected through association with the 
Environmental Coordinating Com- 
mittee." 
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Accountabilities wereassigned toassess 
the need for new test methods and 
standards at appropriate federal and state 
regulatory bodies. These include: 

Air Quality-E. A. Praschan, H .  Fuji- 
moto 

Water Quality-D.O. Lawson 
Solid Waste-R.J. Connor 
Toxic Substances, General-J.J. 

Brezinski 

J.J. Brezinski will represent the sub- 
committee in relations with the Environ- 
mental Coordinating Committee. 

SUBCOMMITTEE D01.13 
CONSUMER AFFAIRS 

R.S. Shane, Chairman 
The subcommittee met on October 12, 

1984 at ASTM Headquarters. Members 
of Committee F-15 on Consumer Product 
Standards and of the Delaware Valley 
Consumer Sounding Board were present. 
Of special note was the personal input of 
Mrs. Lee Gray, Chairman of F-15's 
Subcommittee on Consumer Participa- 
tion and Director of the Office of Con- 
sumer Affairs of the U.S. Dept. of 
Commerce. 

The chief issue that emerged was a 
strong desire for informative labeling of 
architectural paints, both by the Gov- 
ernment and the consumers present. A 
proposed draft standard was submitted 
by W.V. Moseley, Jr. It was voted to 
submit this draft to Sub. D01.90 with a 
recommendation that it be referred to an 
appropriate standards-writing subcom- 
mittee with theassurance of help from the 
Sub. D01.13 and F-15. This recommen- 
dation has been referred to Sub. D01.42 
by the D-l chairman. 

Future meetings of Sub. D01.13 will be 
held once a year with F-15 and twice a 
year with D-1. The next meeting will be in 
San Diego in July, 1985. 

Atthe D-l meeting in January, Moseley 
announced that the State of Virginia is 
withdrawing its paint labeling suggestions 
from ASTM. 

SUBCOMMITTEE D01.15 
LECTURES & SYMPOSIA 

H.A. Wray, Chairman 
As a result of a discussion on future 

committee programs, a symposium was 
approved to be held in June of 1987 in 
Michigan, in conjunction with the D-1 
meeting, on Automotive Finishing and 

Refinishing. It was also discussed that 
there may be a possibility of a tour of 
some automotive facility. Another idea 
proposed was to canvass the committee 
for ideas for a seminar to cover standards 
affiliations in the coatings industry, both 
new and old. In addition, volunteers will 
be requested to prepareand present a talk 
on their suggested idea. Thus the seminar 
will present topics of interest to the 
committee. 

Special thanks were noted to the 
individuals who presented material at the 
seminar on "The Regulatory Process and 
the Paint Industry." 

SUBCOMMITTEE D01.18 
EDITORIAL 

H.E. Ashton, Chairman 
001.18.02, Indexing, S. LeSota, Chair- 

man, met with D. Savini of the ASTM 
Editorial staff present, to discuss indexing 
of the ASTM Book of Standards. All 
members are recording proposed changes 
on 3 x 5 index cards. These cards will be 
organized, edited, and submitted to H. 
Shupak at Headquarters every six 
months. 

SUBCOMMITTEE D01.94 
AWARDS & MEMORIALS 

H.K. Hammond Ill, Chairman 
A candidate has been chosen for the 

1985 Gardner Award. A candidate had 
still not been selected for the Pearce 
Award at meeting time, but a tentative 
one was under consideration. 

No candidates had been received for 
the Certificates of Appreciation at meet- 
ing time, but several were submitted later. 
For this award a brief statement must be 
submitted by a subcommittee chairman 
supporting each nomination and giving 
the name and address of the candidates 
company superior. 

Two D-I members have been selected 
by the Society Award of Merit Committee 
to receive this award, but since these 
persons had not as yet been officially 
notified their identities were withheld. 

Two D-l members, John H. Calbeck 
and S. Leonard Davidson, are known to 
have passed away since the last meeting. 
Memorial resolutions on their passing 
were prepared for reading at the D-l 
meeting. 

DIVISION 20 
RESEARCH 

AND 
GENERAL METHODS 

SUBCOMMITTEE D01.20 
SAMPLING, STATISTICS, ETC. 

H.E. Ashton, Chairman 
The chairman reported that the cor- 

rected copy of D 3980 had been sent to 
ASTM Headquarters and it should ap- 
pear in the 1985 Book of Standards. A 
revision to accommodate changes previ- 
ously discussed will be submitted to letter 
ballot. Since definitions will not be part 
of the revision, this part of D 3980 will be 
sent to the Committee on Terminology. 
C.J. Sherman said that he had not made 
any progress in preparing a computer 
program based on D 3980 because com- 
puter time was not available. However, a 
new user-friendly computer has been 
purchased by his employer and, with the 
assistance of his son, he hoped to have a 
program ready for the next meeting. The 
chairman will contact the ASTM vice- 
president for information resources to 
establish how this computer program 
could be made available through ASTM. 

The chairman will review Specification 
D 3924 and Practice D 3925 and, if they 
are acceptable, will submit them to 
concurrent ballot for reapproval. It was 
agreed that the D-l rating practice, now 
in the D-I Handbook, will be put in 
suitable format for inclusion in the Book 
of Standards and submitted to ballot. 

J.C. Weaver mentioned that accredi- 
tation of paint testing laboratories might 
become a subject for consideration by 
Sub. D01.20. 

SUBCOMMITTEE D01.21 
CHEMICAL ANALYSIS OF 

PAINTS AND PAINT MATERIALS 

R.W. Scott, Chairman 
001.21.13, Coordination of VOC Ston- 

dards and Information, J.C. Weaver, 
Chairman, reported now that D 3960, 
"Practice for Determining Volatile Or- 
ganic Content (VOC) of Paints and 
Related Coatings," has been revised, the 
balloting should be expedited as soon as 
possible to get the method in the 1986 
ASTM Book of Standards. During 1985 
there will be more changes required. 
These will be made and will be incorpo- 
rated into D 3960 as needed. 

Vol. 57, No. 725, June 1985 



EPA personnel participation is needed 
in Sub. D01.21 to generate a symbiotic 
interplay to determine what type of test 
methods are needed, and how this sub- 
committee with its experts can address 
the needs of the government regulatory 
bodies and industry. 

Besides Sub. D01.08 on Environmental 
Concerns, there is an ASTM Coordi- 
nating Committee on Environmental 
Matters which has been reformulated 
annually. This committee decided it had 
to revise its mission again in how it relates 
to 130 other ASTM Committees and 
especially to D-19 (water) and D-22 (air), 
and others. This committee now is eager 
toapproach the EPAfrom top to bottom, 
so that EPA and ASTM coordinate 
better. This fits in with comments made 
by EPA personnel that ASTM should go 
higher in the EPA hierarchy if it wants 
EPA personnel on its committees. Ap- 
parently other ASTM committees such as 
D-19 and D-22 are being accommodated 
with heavy EPA representation. D-l has 
not doneits homework. Plans are to work 
through this ASTM committee. 

The use of "affiliate" membership in 
D-l for EPA personnel was discussed. 
Since EPA travel funds are limited, it was 
suggested Sub. D01.21 bold an interim 
meeting at Research Triangle Park, NC, 
on subjects of current interest, such as 
transfer efficiency, volume nonvolatile, 
VOC precision statements, determining 
water in coatings, etc. 

It is thegoal of Sub. D01.08 to generate 
a better relationship with EPA and other 
government regulatory hierarchy. For 
this reason it was suggested that, in place 
of Sub. D01.21, Sub. DOl.08 should 
approach the US-EPA at Research Tri- 
angle Park first to ascertain what is going 
on and what interest is prevalent now and 
in the very near future. 

001.21.22, Analysis of Electrocoat 
Bath Samples, W.B. Van DerLinde, 
Chairman, reported that two test meth- 
ods, D 4370, "Test Method for Acid and 
Base Content of Electrocoat Baths,"and 
D 4399, "Test Method for Measurement 
of Electrical Conductivity of Electrocoat 
Baths," have been approved as standards. 

The test method todetermine the pH of 
electrocoat baths and the one to determine 
the nonvolatile and pigment content of 
electrocoat baths are ready for Society 
ballot. 

Round-robins will be initiated immedi- 
ately for the new procedures for solvent 
determination and ionic contamination 
determination of electrocoat baths. Sam- 
ples of commercial electrocoat paints will 
be used for these round-robins. The 
samples will consist of two cationic and 
two anionic electrocoat paints. For the 
solvent determination, the samples may 
need spiking with additional solvents to 

cover the range of solvents commonly 
used in electrocoat paints. 

Ionic contaminations can be added to 
these paints for their determination. For 
practical reasons, the ionic contamina- 
tions should be separated into cationic 
and anionic determinations. The cations 
can be determined by an atomic absorp- 
tion method, while individual methods 
can be used for each anionic contaminant. 
Ion chromatography is an alternate 
method of analysis for ionic contami- 
nants. The possibilities will be explored 
for the next meeting. 

001.21.23. Thermoplastic Traffic 
Marking, J. O'Brien, Sr., Chairman, 
reported that the round-robin for the 
chemical analysis of thermoplastic traffic 
markings has been initiated. As yet, no 
results are available. 

As a suggestion to expedite future 
round-robins, it was proposed that the 
physical and chemical tests be separated 
and run as separate entities. Each test 
method could be developed individually 
and then all combined into a "Recom- 
mended Practice." This is the path being 
taken by Sub. D01.21.22 for its electro- 
coat bath samples. In addition, the 
collaborators would not be burdened 
with a whole series of physical and 
chemical tests to be run on numerous 
samples as presently done. This matter 
will be discussed at thenext meeting. The 
collaborators will be contacted immedi- 
ately to determine whether the total 
round-robin can be completed by the 
next meeting. H. Fujimoto (Inmont), 
H.D. Swafford (Glidden), and R.W. 
Scott (Sherwin-Williams) stated they 
would be interested in participating in the 
chemical analysis portion of future round- 
robins. 

001.21.42. AAS Analysis of Pigment, 
W.V. Moseley, Jr., Chairman, reported 
that "Standard Method of Test for the 
Determination of Titanium Dioxide Con- 
tent of Pigment Recovered from Whole 
Paint by Atomic Absorption Spectrom- 
etry" received a negative in the last 
concurrent ballot, which was found to be 
editorial and was withdrawn. The method 
will be revised to reflect A.M. Snider's 
comments and those regarding Para. 
11.4. It was felt that his comments on 
Para. 11.5, in which he questioned what 
to do after the sample is filtered, is 
adequately answered in the first part of 
the sentence. 

When this method was balloted, the 
"Precision and Bias" statements were 
inadvertently left out. A precision state- 
ment generated by H.E. Ashton was 
found acceptable and will be incorpo- 
rated, along with some editorial changes, 
into the revised method which will then 
be submitted for a second D-l ballot. 

001.21.46, X-Ray Analysisof Pigment, 
A.M. Snider, Jr., Chairman, focused 
discussions on two methods which have 
undergone round-robin investigation. 
One method is "Standard Method for 
Titanium Dioxide in Paint by X-Ray 
Fluorescence (XRF)."The other is "Stan- 
dard Method for Pigment Identification 
and Quantitative Determination in Paint 
Films by X-Ray Diffraction (XRD)." 

Average observed titanium dioxide 
content for each of four paint samples 
reported by three laboratories which 
participated in the XRF round-robin, 
was discussed along with the between lab 
statistics. The lack of results from dupli- 
cate individual runs by the sameoperators 
prevented the calculation of single op- 
erator, or within laboratory, precision. 
H. Fujimoto will attempt to locate de- 
tailed individual data from the partici- 
pants. If the detailed data can be located, 
the chairman will determine the needed 
precision statements. If the data is inade- 
quate, another round-robin will be initi- 
ated with fresh paint samples. 

The data collected from the four labs 
which participated in a round-robin for a 
general XRD method show an undesir- 
able spread. Results were pretty well 
scattered. Comments received will be 
reviewed by the chairman in an attempt 
to determine how the method can be 
refined further and the procedure made 
more explicit. After revision, another 
round-robin will be initiated. Collabo- 
rators with X-Ray equipment are needed. 
Contact A.M. Snider at 4124874500. 

001.21.47, Analysis of Calcium Boro 
Silicate, J. Austin, Chairman, reported 
that a new proposed standard, "Analysis 
of Calcium Boro Silicate (now D 4487)," 
passed a concurrent ballot with no nega- 
tives. Comments received from J. Fetsko 
on the need for a "Significance and Use" 
statement and from H.A. Wray on the 
need touseacapital"L"when referring to 
Litres, will be added to the standard as 
soon as possible. 

W1.21.48, Analysis of Zinc Hydroxy 
Phosphite, L. DiCarlo, Chairman, re- 
viewed the new standard method for this 
analysis (D  4450) and agreed that no 
further revisions were required. It will 
appear in the 1985 Book of Standards. 

001.21.53. Trace Levels of Monomers 
in Paints, J. Benga, Chairman, discussed 
comments and corrections received as a 
result of a Sub. D01.21 ballot at the 
meeting in Montreal in May. Now that 
the revised method with the recalculated 
precision statements is ready for D-l 
ballot, it will be expedited as soon as 
possible. 
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It was agreed that there is a need for a 
method to determine trace isocyanates. 
An HPLC method is being revised into 
ASTM format. The first draft should be 
ready for review and round-robin testing 
shortly. Thearea of concentration will be 
below 1000 ppm. Commercial samples 
will be obtained from Mobay and/or 
Spencer Kellogg. J.J. Brezinski will call 
Dr. Foss at Spencer Kellogg to obtain 
samples. Methods were solicited for de- 
termining other isocyanates, such as 
methyl isocyanate and hexamethylene 
diisocyanate. 

Mr. Brezinski stated that government 
regulations may require thedetermination 
of low levels (ppm) of toxic compounds 
such as formaldehyde and vinyl chloride 
monomers. He recommended that Sub. 
D01.21 develop suitable methods to fill 
these needs immediately. 

The method to analyze for free for- 
maldehyde is already under study by J.H. 
Smith in Sub. D01.33 (Varnish and 
Resins . . .). Should trace amounts of 
formaldehyde be developed under the 
resin group or under Sub. D01.21? It was 
felt that Sub. D01.21'~ interest would be 
to look at free formaldehyde in paint 
products and not in the pure amine- 
formaldehyde type resin. 

001.21.54, Revision of D 4017, Water 
in Paints by Karl Fischer Titration 
Method, K. Leavell, Chairman, reviewed 
and discussed precision statements de- 
veloped from the data obtained from the 
first round-robin using Hydranal reagent 
on three paint systems (water-based can 
coating, architectural trade sales paint, 
and an electrocoat product). Analysis of 
the laboratories' results indicated the 
data obtained was of equal precision to 
previous regular Karl Fischer (KF) titra- 
tion results. 

A second round-robin was initiated in 
anattempt to refine the method. Samples 
tested for their water content were a 
water-based can coating, a water-reduci- 
ble automotive topcoat and an architec- 
tural trade sales oaint. Examination of 
the data shows twb outliers which appear 
to indicate sianificant ~roblems using the 
Hydranal reagent. sample homogeneity, 
or solubility in the solvent (methanol) 
used, is a prime source of error. Since the 
Hydranal reagent is not an improvement 
over the KF reagent, no further work will 
be done by this task group. A report on 
the round-robinstudy will be writtenand 
footnoted in D 4017. 

DOI.21.55, Halohydrocarbons in 
Paints, C. Niemi, Chairman, met to 
resolve the one D-l ballot negative and 
four sets of comments received on a 
concurrent ballot (DO102 84-2). Attempts 
to contact the individuals who submitted 
the negative and comments were unsuc- 

cessful. It was decided to discuss the 
negative and to. take any appropriate and 
necessary action to expedite the method's 
inclusion as an ASTM Standard. 

The negative from F.M. Raffo, con- 
sidering all the facts, was found to be not 
persuasive by a vote of 17-0-0. The 
negative voter will be sent an explanation 
of the action taken. 

Comments from J.J. Brezinski, A.H. 
Landrock, F.M. Raffo, and H.E. Ashton 
will be incorporated into the method 
where appropriate. It will then be sub- 
mitted to Society ballot. The method is 
designated D 4457. 

D01.21.56, Revision of D 3960-81, 
Standard Practice for Determining VOC 
of Paints and Related Coatings, M.E. 
Sites, Chairman, reviewed a revised copy 
of D 3960 and made a number of changes 
and additions, mainly editorial, to the 
document. This revised method will be 
submitted to concurrent Sub. D01.21/ 
D-l ballot. 

The possibility of including a precision 
statement, which was generated in two 
round-robins, in calculating the VOC of 
solvent-reducible and water-reducible 
coatings, was discussed. It wasdecided to 
leave it out since Standard Practices do 
not require precision statements. The 
question of whether a precision statement 
could be added as an appendix will be 
investigated. 

The intent to reference the Hydranal 
method for determiningwater in paints 
as a means to improve precision on water- 
reducible coatinas has been shelved since 
round-robin results with Hydranal 
showed poorer precision than those ob- 
tained with D 4017 and D 3792. 

D01.21.80, Exploratory Analytical Re- 
search, K. Leavell, Chairman, covered 
several topics as follows: 

(1) Quantachrome's gas pycnometer 
for determining volume nonvolatile is 
being used by one member's lab. The only 
inconvenience reported was that a fairly 
large sample, 3-5 grams, of dried film is 
required. Film density tends to be on the 
low side, but the speed with which the 
result is obtained (minutes) is superior to 
the two to three hours required with 
D 2697. At the next meeting, a compari- 
son will be made vs the conventional 
stainless steel disk method. 

(2) Interest was generated in running 
anions and cations in electrocoat ultra- 
filtrate samples using ion chromatog- 
raphy. W.B. Van DerLinde will initiate 
this activity in Sub. D01.21.22. Four labs 
volunteered to participate in the round- 
robin. 

(3) FTlR was discussed as a method for 
running hydroxyl numbers of resins. The 
instrument has been found useful for 

running fairly high hydroxyl numbers, 
greater than 50, with improving accuracy 
the higher the hydroxyl number. Very 
low hydroxyl numbers are rarely practical 
by infrared. 

(4) The Coulter's N-4 Particle Size 
Analyzer has been found useful for 
latices, NAD's, and some pigment dis- 
persions. Until more members acquire 
the instrument, round-robin testing is not 
feasible. 

(5) R.W. Scott brought to theattention 
of the members the Quintel Corp.'s 
Computrac Moisture Analyzer which 
automatically measures loss-ondrying; it 
automatically calculates, calibrates and 
weighs. Since the instrument appears 
oriented to measure moisture loss using 
an open coil heater, the members felt it 
would be dangerous to use on solvent- 
reducible coatings. In addition, only one 
sample could be run at one time. 

SUBCOMMITTEE D01.22 
HEALTH AND SAFETY 

H.A. Wray, Chairman 
D01.22.01 on Precautionarj~ Sfate- 

ments reported that the proposed D-l 
Policy, "Precautionary Hazard Statement 
Use in ASTM D-l Documents and 
Publications," had passed a satisfactory 
ballot with the resolution of the negative. 
The task group recommended thainega- 
tive ballot be declared not persuasive. 

Thesubcommitteeagreed with the task 
group by unanimous vote (7-0-0). The 
task group also proposed and the sub- 
committee agreed that the title of this 
document should be changed to a "Guide" 
and that it be submitted to a concurrent 
Sub. D01.22/D-1 ballot. 

The subcommittee approved a revision 
of D 1310, "Test Method for Flash Point 
of Liquids by Tag Open-Cup Apparatus," 
to correct an error in the cup. The 
corrected method will be submitted to 
concurrent Sub. D01.22/D-I ballot. 

It wasagreed that D 3630, "Practice for 
Determining Constituents Classified as 
Hazardous Contained in Protective Coat- 
ings," be submitted to both Sub. D01.21 
and Sub. D01.22 to determine its use- 
fulness and need for revision. 

Likewise, the "Bibliography of Health 
and Safety Related 1tems"now appearing 
in the D-l Handbook will besubmitted to 
D-l to determine its usefulness and need 
for revision and whether it should be 
made into a Guide Standard maintained 
in the Handbook or withdrawn from the 
Handbook. 

The ASTM Coordinating Committee 
for Flash Point and Related Properties 
(CCFP) recommended that D 3278, "Test 
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Method for Flash Point of Liquids by 
Setaflash Closed-Cup Apparatus," be 
revised to include n-butanol as a reference 
standard for flash point at a temperature 
approximately theclassification point for 
flammable liquids. A concurrent Sub. 
D01.22/D-1 ballot will be conducted to 
approve the inclusion of this reference 
standard in D 3278. The Coordinating 
Committee is studying additional refer- 
ence standards for this method. 

Sub. D01.22 members will cooperate 
with the CCFP ina  round-robin tocheck 
the precision of D 4206, "Sustained 
Burning Test by the Setaflash Open-Cup 
Apparatus." 

The chairman reported that the CCFP 
was working on a flash point manual, 
temperature devices to be used in the 
Setaflash to replace mercury in glass 
thermometers in this instrument, and to 
furnish additional round-robin results for 
submittal to DOT for use of D 4206 in 
regulations. 

SUBCOMMITTEE D01.23 
PHYSICAL PROPERTIES OF 

APPLIED PAINT FILMS 

M.P. Morse, Chairman 
D 823, "Application of Uniform Films 

on Test Panels," is being revised by 
changing theapparatus section of Method 
B to permit the use of any dipcoater 
meeting the range of withdrawal rates 
specified. The sources of two commer- 
cially available dipcoaters will also be 
given. 

DO1.23.10 on Adhesion. H.E. Ashton, 
Chairman, is developing a cross-hatch/ 
tape test suitable for testing thick films. 
The use of a 2-3 mil multi-blade cutter is 
being investigated, as is the use of a 
template/utility knife procedure. Some 
film tearing has been experienced with 
these techniques and some procedural 
changes are being made to minimize this 
problem. D 2197, "Adhesion of Organic 
Coatings,"is being revised by eliminating 
the use of the Arco Microknife, which is 
no longer manufactured. 

001.23.1 1 on Wet Film Thickness, 
H.A. Ball, Chairman, has made some 
revisions to D 1212. "Wet Film Thickness 
Measurements with the Interchemical 
and Pfund Gages." to clarifv some termi- 
nology. The revision will be-submitted to 
D-I letter ballot. 

001.23.14 on Hardness, Mar and Abra- 
sion Resistance, M.P. Morse, Chairman, 
has revised D 1474, "Indentation Hard- 
ness," to qualify statements made in the 

Significance and Use section. This will be 
submitted to D-l ballot. A questionnaire 
will be distributed to D-l members to 
determine how mar resistance of coatings 
is defined and how it is presently being 
measured. Depending upon the infor- 
mation received, the group will initiate a 
program to develop an instrumental 
method for measuring mar resistance. 

DOI.23.15 on Slip Resistance, M.P. 
Morse, Chairman, has drafted a new 
method for measuring surface static fric- 
tion of coatings that will be submitted to 
D-l letter ballot. An interlaboratory test 
will be conducted to determine the preci- 
sion of the method. Future activities will 
include the development of a method for 
measuring dynamic static friction of 
coating surfaces. 

001.23.16 on Wafer Vapor Perme- 
ability, M.P. Morse, Chairman, has made 
a major revision of D 1653, "Moisture 
Vapor Permeability of Organic Coating 
Films," by providing procedures for wet 
and dry cup determinations under several 
environmental conditions. This revision 
will be submitted to D-l letter ballot. 

DO1.23.18 on Flexibility, M.P. Morse, 
Chairman, has made some minor revi- 
sions in D 1737, "Elongation of Coatings 
by Cylindrical Mandrel," and in D 522, 
"Elongation of Coatings by Conical Man- 
drel." These will be submitted for D-l 
letter ballot. As a future activity, these 
two methods will be combined into one 
method that will be titled, "Flexibility of 
Organic Coatings by Mandrel Tests." 

SUBCOMMITTEE D01.24 
PHYSICAL PROPERTIES 

OF LIQUID PAINTS 
& PAINT MATERIALS 

C.K. Schoff, Chainnan 
001.24.19, Viscosity by Efflux Cups, 

C.K. Schoff, Chairman, discussed D 4212, 
"Viscosity by Dip Type Cups." The 
method has been broken into two separate 
documents, one for Zahn cups, the other 
for Shell cups. After slight modification, 
the methods will be submitted for Sub. 
D01.24 ballot and circulated to Sub. 
DO1.56on Printinglnks, because of their 
interest in these cups. D 4212 will be 
balloted for withdrawal on condition that 
the two methods will replace it. After 
these have cleared Sub. D01.24 ballot 
they will be submitted to D-I ballot as a 
group. 

It was decided that a new round-robin 
for precision data was necessary for the 
Zahn cup method. The present statement 

is based on data taken with a single set of 
cups that were circulated to the coopera- 
tors. Therefore, there is no true repro- 
ducibility data and the value for re- 
producibility in the precision statement is 
much better (lower) than it should be. 
The new round-robin will involve testing 
of three paints and two inks with the No. 
2 and 4 Zahn cups (the most commonly 
used). For the tests it is hoped that new 
cups can be borrowed from the Gardner- 
Neotech Div. of Pacific Scientific and 
from Paul N. Gardner Co. 

D01.24.20A. Low Shear Viscosity, dis- 
cussed the proposed method for de- 
termination of viscosity at low shear rates 
by the relaxation technique. It was de- 
cided to prepare thedraft for Sub. D01.24 
ballot after determining whether the 
computer program from the recent publi- 
cation on the relaxation technique can be 
made public and placed on file at ASTM 
Headquarters. It also was suggested that 
the draft be sent to Mr. Temple Patton 
for review since the original idea for the 
technique and the original publication 
were both his. His template method will 
also be included. 

001.24.208, D 2196 Viscosity by 
Brookfield, D. Howard, Chairman, dis- 
cussed the completed draft of the new 
precision statements for D 2196 and the 
need for reapproval or revision of the 
method (due in 1986). Suggestions were 
made for correctionsandadditions to the 
precision statements. It was decided to 
submit D 2196 and the revised precision 
statements for concurrent Sub. D01.24 
and D-l balloting. 

001.24.26, Electrical Properties of Liq- 
uid Paints and Paint Materials (Including 
Solvents), heard that the chairman had 
resigned and the outline for the method 
on "Measurement of Electrical Resistance 
of Liquid Paint and Paint Materials" had 
not progressed any further. However, the 
Ransburg Corp. has shown considerable 
interest in becoming involved and should 
be able to help considerably, both from 
the standpoint of the proposed method 
and for providinginformation on the best 
use of the Ransburg Tester, the most 
common device for measuring resistance 
in the paint industry. It is hoped to have a 
draft for the d.c. method and more 
information on testingin time forthe San 
Diego meeting in July. A number of 
companies and individuals have expressed 
interest in this work and wish to cooper- 
ate in any interlaboratory testing. 

001.24.27, Flocculation, discussed the 
slightly modified outline of the proposed 
practice for testing the degree of floc- 
culation. Since there appears to be a real 
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need for such a practice, work will 
continue. The chairman will do a litera- 
ture search for techniques for determining 
degree of flocculation and will carry out 
the previously promised survey of D-l 
members for interest in a flocculation 
practice and include a request for infor- 
mation on techniques currently used by 
D-l members. Individuals in the group 
will review articles in the literature and 
methods for evaluating liquid paint, ink 
and paste specimens for flocculation will 
be discussed at the July meeting in San 
Diego. Techniques for liquid specimens 
will be given initial emphasis because of 
the lack of ASTM methods or other 
published information in this area. More 
methods exist in the area of appearance 
of dry films (tint strength, hiding, gloss, 
color/color difference, etc.). 

001.24.28, Evaporation Rates, re- 
viewed D 3538, "Evaporation Rates of 
Volatile Liquids by Shell Thin Film 
Evaporometer," which is up for reap- 
proval in 1986. The fact that a new auto- 
matic evaporometer was to be unveiled 
later this year by Quintel Corp., of Tempe, 
AZ, was mentioned. The chairman will 
havean opportunity to testa prototype of 
the instrument and will report his find- 
ings. There isa good chance that this new 
evaporometer will be added to D 3539 
and the title of the method changed to 
cover use of evaporometers in general. 
This is a future project, however, and D 
3539 will be submitted for reaooroval this 
year with minimal changes o&er than the 
addition of a Significance and Use section. 

SUBCOMMITTEE D01.26 
OPTICAL PROPERTIES 

C.J. Sherman, Chairman 
W1.26.02, Color Measurement, C.S. 

McCamy, Chairman, discussed thor- 
oughly a revised draft of D 3134, "Se- 
lecting and Defining Color and Gloss 
Tolerances of Opaque Surfaces and Eval- 
uating Conformance." Changes will be 
incorporated and a new draft will be 
balloted by Sub. D01.26. 

As a result of a Sub. D01.26 ballot on 
D 2244, "Instrumental Evaluation of 
Color Difference of Opaque Materials," 
comments received will be included in a 
revision prior to submitting to D-I ballot. 

D 1535, "Specification of Color by the 
Munsell System," will be revised to 
change the table of luminous reflectance 
factor and Munsell Value to an absolute 
basic, rather than relative to magnesium 
oxide white standard. The revision will be 
submitted to a concurrent Sub. D01.261 
D-l ballot. 

001.26.06, Hiding Power, L. Schaeffer, 
Chairman, will revise D 2805, "Hiding 
Power of Paints,"asaresult ofcomments 
received on a Sub. D01.26 ballot. It will 
then be submitted for concurrent Sub. 
D01.26/D-1 ballot. 

D01.26.11, Gloss and Goniophoto- 
metry, M.P. Morse, Chairman, reported 
that a negative and several editorial 
comments were received on the latest 
ballot on D 523, "Specular Gloss." The 
portion of the negative concerning the 
name of the method was found not 
persuasive, but the portion dealing with 
the definition of specular gloss and 
luminous reflectance factor was persua- 
sive. A new draft incorporating the 
changes agreed upon will be submitted to 
concurrent Sub. D01.26/D-1 ballot. 

001.26.23, Reflectance of Horizontal 
Coatings, N .  Johnson, Chairman, will 
submit for concurrent Sub. D01.261D-1 
ballot a revision of D 4061, "Retrore- 
flectance of Horizontal Coatings," with 
updated terminology and reference. A 
new round-robin with defined sample 
holder and entrance angle setting tech- 
niques has been proposed. Participants 
are solicited. 

D01.26.24, Tinting Strength. C.J. 
Sherman, Chairman, reported that a 
negative and several editorial comments 
were received on the balloting of D 332, 
"Tinting Strength of White Pigments." 
The portion of the negative dealing with 
the equation to calculate tinting strength 
was found to be not persuasive, but the 
other portions were persuasive. A new 
draft incorporating these comments will 
be submitted to a concurrent Sub. 
D01.261D-I ballot. 

D 2745, "Instrumental Tinting Strength 
of White Pigments," received two nega- 
tives and several editorial comments. The 
portion concerning the equation to calcu- 
late tinting strength was found not per- 
suasive, but the rest was persuasive. A 
revision including these changes will be 
submitted to concurrent Sub. D01.261 
D-1 ballot. 

D 3964, "Standard Practice for the 
Selection of Coating Specimens and their 
Preparation for Appearance Measure- 
ment," will be submitted for concurrent 
Sub. D01.26/D-1 ballot for reapproval. 

SUBCOMMITTEE D01.27 
ACCELERATED TESTS FOR 

PROTECTIVE COATINGS 

E.A. Praschan, Chalrman 
On the latest D-I ballot a revision of D 

659, "Evaluating Degree of Chalking.of 
Exterior Paints," received six negatives. 

Three of these were found to be, in part, 
not persuasive by a vote of 9-04, How- 
ever, because of the substantial number 
of recommended editorial changes in the 
other negatives (found to be persuasive) 
and comments on this item, it will be 
revised and reballoted at the D-1 level. 
The negative voters will be contacted to 
explain this action. 

001.27.02. Water Tests, G.W. Gross- 
man, Chairman, discussed the results of 
the recent Sub. D01.27 ballot on revisions 
of four water methods (D  870, D 1735, 
D 2247, and D 2366). For the most part 
the negatives and comments received on 
these proposed revisions were found 
persuasive. The chairman will revise these 
standards for reballoting by Sub. D01.27. 
In the case of D 2366, "Accelerated 
Testing of Moisture Blister Resistance of 
Exterior House Paints on Wood," the 
revisions proposed on the ballot were 
very extensive. It was felt that it would be 
better to propose a new and broader 
practice for condensation testing, which 
would include D 2366 and lead to the 
eventual withdrawal of the current D 
2366. 

001.27.04, Light and Water Exposure 
Apparatus, S.M. Totty, Chairman, dis- 
cussed two negatives and several com- 
ments received on the 84-1 Subcommittee 
ballot on the proposed standard practice 
for Conducting Tests on Paint using 
Fluorescent UV-Condensation Appara- 
tus. Most of the comments received will 
be included in the proposed practice 
before it is submitted to D-1 ballot. One 
negative had been withdrawn previously. 
The other by B. Appleman was found, in 
part, to be not persuasive by a vote of 
9-0-0 in the Sub. D01.27 meeting. Dr. 
Appleman will be contacted to explain 
the reason for the rejection. 

001.27.09, Corrosion, R.L. William- 
son, Chairman, discussed work done 
previously by SAE on Scab corrosion 
cycle testing. It was agreed that thegroup 
will conduct a round-robin on Scab 
corrosion cycles using automotive sys- 
tems. In addition to laboratory cycle tests 
the system will be exposed to various 
Florida methods used to produce this 
corrosion as well as "on vehicle" and 
Arizona proving ground tests. It is 
planned to have the laboratory cycle test 
results and a first draft of the proposed 
standard completed in time for the July 
1985 meeting. 

001.27.10, Accelerated Outdoor 
Weathering, M.P. Morse, Chairman, 
reported that the exposure study of 12 
automotive coatings comparing EMMA 
n.t.w. (night time .wetting) at DSET 
Laboratories in Arizona to Florida's 5 
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degree S. Black Box is underway. The 
study also includes a modified EMMA 
n.t.w. cycle (higher panel temperatures), 
5 degrees S. plywood-backed rack and 5 
degrees S. open rack exposures. Since 
one year Florida results will not be 
available until after the July meeting the 
group will not meet until the January 
1986 meeting. 

001.27.14, Filiform Corrosion. F.W. 
Lutze, Chairman, is attempting to deter- 
mine if the formation of filiform corrosion 
can be accelerated over the rate obtained 
by the current method D 2803, by 
increasing the temperature of the humidity 
cabinet. General Motors and Parker will 
conduct some screening tests to evaluate 
the effect of several variables prior to 
starting round-robin testing. 

001.27.16, Chalking, J.S. Robbins, 
Chairman, discussed the results of the 
committee ballot on a revision of D 659. 
The summary of this meeting is given 
earlier at the start of these minutes. 

001.27.17. Evaluation of Weathering 
Effects, A.S. Allen, Chairman. The latest 
draft of a revision of D 660, "Evaluation 
of Checking," was reviewed by the chair- 
man. Based on comments received during 
the discussion, the revision will be re- 
written and he presented at the July 
meeting before submitting it for D-I 
ballot. 

E.A. Praschan announced he will be 
stepping down as Sub. D01.27 chairman 
and that R.L. Williamson, of Parker 
Company, will be the new chairman. 

SUBCOMMITTEE 001.28 
BlODETERiORATlON 

D.L. Campbell, Chairman 
001.28.01, Package Stability, W.B. 

Woods, Chairman, discussed the revision 
of D 2574, "Resistance of Emulsion 
Paints in the Container to Attack by 
Microorganisms." A round-robin will 
begin to develop data for the "Presump- 
tive Challenge Test of Preservatives to 
Prevent Microbial Spoilage of Paints in 
the Container." 

001.28.02, Rapid Determination of 
Enzyme Presence, D.P. Leipold, Chair- 
man, reported that results of the last 
round-robin with four cooperators 
showed a reasonably reproducible pattern 
which may lead to a satisfactory method. 

Prior to the last round-robin it will be 
determined whether a non-solvent such 
as propylene glycol can be used to 
provide good dispersion of the CMC 4H1 
without effecting enzyme activity. 

In the next round-robin the conditions 
during dispersion and the elapsed time 
between sample preparationand viscosity 
measurement will becontrolledclosely. A 
new sample of the CMC 4H1 will be 
provided. Two paints will be tested, a 
vinyl acrylic at pH 7.5 and an acrylic at 
pH 9.0. 

The potential value of this procedure 
for determination of very low levels of 
enzyme in raw materials was discussed. 

001.28.04, Resistance of Paint Films 
to Attack by Algae, W.B. Woods, Chair- 
man, reported that Nuodex and Vander- 
bilt have expressed a willingness to 
participate in future round-robins. A.R. 
MacGillivray suggested that the scope of 
the task group be expanded to include 
algae and lichens. 

001.28.05, Recoating Mildewed Sur- 
faces, D.L. Campbell, Chairman, re- 
ported that Draft 6 of the new "Standard 
Guide for Determining the Presence of 
and Removing Microbial (Fungal or 
Algal) Growth on Paint and Related 
Coatings"wili be balloted by Sub. D01.28 
members in early 1985. 

DIVISION 30 
PAINT MATERIALS 

SUBCOMMITTEE D01.31 
PIGMENT SPECIFICATIONS 

C.W. Fuller, Chairman 
An editorial comment by K. Hancock 

on the Zinc Hydroxy Phosphite specifi- 
cation was accepted. A negative by W.C. 
Johnson wasvoted not persuasive (7-1-2). 
because it was felt that it was not 
necessary to include pH, soluble salt 
level, and buffering action in order to 
describe a pigment. 

The standards published since May 
1984 were reviewed. It was decided that D 
719, the analvsis of D 604. should be left 
in the ~~~ l i&.b le  ~ocumen t  section of D 
604, "Specification for Diatomaceous 
Silica pigment." 

Editorial comments by H.E. Ashton 
and A. Landrock on D 83, "Specification 
for Red Lead," were accepted, as was an 
editorial comment on D 475, "Specifica- 
tion for Pure Para Red Toner." D 3720 
was added to D 476, "Specification for 
Titanium Dioxide Pigments,"as an appli- 
cable document. 

An editorial correction by A. Eickhoff 
pointed out that D 1028 in D 604 should 

be D 1228. It was agreed that D 604 
should remain singular. 

The specs from 1984 and 1985 will be 
mailed to the membership for comments 
to he returned to C.W. Fuller witha copy 
to D.H. Ruddick. 

D 1199, "Specification for Calcium 
Carbonate Pigments," will be submitted 
in modified form by R. Roland to reflect 
the addition of a Type VI. 

W.C. Johnson will draft a standard 
practice for selecting pigments for use in 
anticorrosive primers. 

SUBCOMMITTEE D01.33 
VARNISH & RESINS, 

INCLUDING SHELLAC 

C.M. Winchester, Chairman 
Pro Tem 

The subcommittee expressed regret on 
the resignation of Chairman A.C. Abbott, 
Jr. and appreciation for his years of 
service to the subcommittee. 

The formation of a new task group for 
Epoxy Resins was announced. It will be 
chaired by Robert A. Orr, of Dow 
Chemical. It is planned to work on a new 
method using head space analysis to 
determine epichlorohydrin content of 
epoxy. resins. D 1652, "Method for 
Determination of Epoxy Equivalent 
Weight in Epoxy Resin," and D 1726, 
"Method for Determination of Hydro- 
lyzable Chlorides in Epoxy Resins,"also 
will be revised. 

Task group chairmen are still needed 
for urethane, alkyd and emulsiongroups. 

001.33.01. Varnish, H.A. Ball, Chair- 
man, reported that theeditorialcomments 
from the concurrent Sub. D01.33/D-I 
ballot on Draft #4, D 154, "Guide to 
Testing Varnishes," had been incorpo- 
rated. D 154, as revised, will be submitted 
to Society ballot. 

W1.33.23, Phenolic Resins, H.D. Mar- 
shall, Chairman, reported that an in- 
formal ballot had been conducted of task 
group members and industry representa- 
tives on a proposed Guide for Testing 
Phenolic Resins and 10 new test methods. 
Comments received will be incorporated 
and second drafts will be balloted by Sub. 
D01.33 before the July meeting. 

001.33.24. Nitrogen Resins, J.H. 
Smith, Chairman, reported that labora- 
tory testing of a proposed method for 
determination of free formaldehyde in 
nitrogen resins was underway. When the 
procedure has been optimized a round- 
robin will be organized. 
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001.33.25, PVCandPVB Resins, J.J. 
Brezinski, Chairman, reported the "Stan- 
dard Guide for Poly (Vinyl Chloride) 
Resins" has been designated D 4368. The 
SPI has an ongoing project to develop a 
test method for vinyl chloride monomer 
in vinyl packaging materials sensitive to 
one part per billion. Committee D-20's 
Section 15.08 on Vinyl Chloride Mono- 
mer and Resins will be contacted about 
improving instructions for head space 
analysis of vinyl chloride monomers in 
PVC resins now in D 3749. 

SUBCOMMITTEE D01.35 
SOLVENTS, PLASTICIZERS 

AND CHEMICAL 
INTERMEDIATES 

L.R. Thurman, Chairman 
001.35.10, Solvents-Hydrocarbons 

andKetones, S.A. Yuhas, Jr., Chairman, 
will prepare five standards for Sub. 
D01.35 ballot: D 329, D 1133, D 1353, D 
1363, and D 1722. D 1722, "Test for 
Water Miscibility of Water Soluble Sol- 
vents," was revised by the addition of a 
proposed Significanceand Usestatement 
and a Precision and Bias statement. 

An item of new business, D 1364, "Test 
Method for Water in Volatile Solvents 
(Fischer Reagent Titration Method)," 
was discussed. There is a need to update 
this method to allow the use of com- 
mercially available reagents of the pyri- 
dine type described in the reagents section 
and to allow use of non-pyridine reagents 
which have becomeavailable. An editorial 
revision will be submitted for ballot, 
reflecting the availability of these re- 
agents. In the future there will be a need 
to develop precision data for these avail- 
able reagents. 

001.35.20, Reactive Monomers- Vinyl 
Monomers and Aldehydes, T.H. Golson, 
Chairman, will prepare four standards 
for Sub. D01.35 ballot: D 1078, D 3541, 
D 3547, and D 3548. A discussion was 
held on the joint effort of Sub. D01.35 
and Sub. D01.22 to resolve the precau- 
tionary statement language. Sub. D01.22 
will put the "proposed policy" into the 
format of an ASTM Standard Guide and 
reballot. 

New standards for methyl acrylate and 
acetaldehyde will be proposed at the next 
meeting. 

D01.35.30, Chemical Intermediates, 
J .R.  Morrison, Chairman, will prepare 
I1 standards for Sub. D01.35 ballot: 
D 331, D 1612, D 1719, D 3546, D3620, 

D 3622, D XXXX Specification for 
Propylene Glycol Monomethyl Ether, D 
XXXX Test for Purity of Propylene 
Glycol Monomethyl Ether, D XXXX 
Specification for Dipropylene Glycol 
Monomethyl Ether, D XXXX Test for 
Purity of Dipropylene Glycol Mono- 
methyl Ether, and D 1258 section 6.4. 

An Ad Hoc Committee was appointed 
to finalize a gas chromatographic ana- 
lytical method for 2-ethylhexanol. 

D4052, "Test Method for Determining 
Specific Gravity," was evaluated and 
judged to be acceptable for Sub. D01.35 
standards. 

D01.35.40, Plasticizers and Ester Sol- 
vents, R.L. Smith, Chairman, will prepare 
12 standards for Sub. D01.35 ballot: D 
XXXX Specification for n-Butyl Ace- 
tate, D XXXX Specification for Ethyl 
Acetate, withdrawal of D 303, D 3126, 
D 3729 (n-butyl acetate), withdrawal of 
D 302, D 3127, D 3727 (ethyl acetate), 
D 2634, D 3130, D 3540, and D 3545. 

D01.35.50, Liaison. Lucille P. Field 
was appointed chairman of this group. 
Chairmen of the other four task groups 
will compile a list of all specifications not 
under the jurisdiction of Sub. D01.35, 
which will be reviewed at the next 
meeting to establish further action. 

New Business-A proposal was made 
to issue D 1078 as a joint standard with 
IP-195 (both entitled, "Distillation Range 
of Volatile Organic Liquids"). A com- 
parison will be made and a recommen- 
dation issued. 

A review and summation of Karl 
Fischer water test methods will be con- 
ducted. The suitability or usefulness to 
Sub. W1.35 standards will be determined. 

Consideration is being given to a 
special publication specific to solvents- 
specifications and test methods. 

DIVISION 40 
PAINT PRODUCTS 
APPLIED ON SITE 

SUBCOMMITTEE D01.41 
CRITERIA FOR THE PURCHASE 

OF COMMERCIAL PAINTS 
AND COATINGS 

J.C. Weaver, Chalrman pro tem 
Reassessment continues on the scope, 

role and plansfor Sub. D01.41, with little 
agreement among diverse interestsacross 
the three main classes of D-I members. 

001.41.01, Title and Scope Revision, 
J.C. Weaver, Chairman, noted the diver- 
sity of opinions across federal government 
departments and among various states on 
(I) general questions on primary technical 
composition versus performance specifi- 
cations and (2) secondary contractual 
elements such as Part B Form of ASTM 
Specifications: B9 Inspection, B20 Rejec- 
tion and Rehearing, 821 Certification,- 
Quality Assurance, et al. Competition 
was noted between large volume central 
contracts on unbranded specification 
paints versus small decentralized pur- 
chases of widely available branded or 
trademarked paints. 

DO1.41.02, D 3927, Standard Guide 
for State and Institutional Purchasing of 
Paint, W.V. Moseley, Jr., Chairman, 
discussed returns on an early 1984 letter 
ballot and on a December 11, 1984 draft 
on D 3927's Weighted Cost sections, and 
asked for more time to resolve differences. 
ASTM's five-year revision rule requires 
early D-l action on reballoting D 3927-80. 

DO1.41.05, Latex Flat Wall Paint 
Specification, I.V. Bloom, Chairman, 
discussed Sub. D01.41 ballot comments 
and negative votes on Draft No. 2, which 
had deleted some of the compositional 
requirements of Draft No. 1, while em- 
phasizing performance tests and also 
including contractual sections: Corder- 
ing Information, 10-Rejection and Re- 
hearing, I 1-certification, 12-Container 
Labeling and Marking and 13-Packaging. 
More time was needed for resolution of 
comments. An interim meeting was 
planned (later set for May 7, 1985 at 
NPCA Headquarters in Washington, 
D.C.). 

SUBCOMMITTEE D01.44 
TRAFFIC COATINGS 

R.L. Davidson, Chalrman 
The development of a specification for 

thermo-plastic is well underway. A new 
series of photographs that better depict a 
traffic line failure range is being prepared. 
The report of the retro-reflectance work- 
shop last fall will soon be available. 

SUBCOMMITTEE D01.45 
MARINE COATINGS 

L.S. Bimbaum, Chairman 
001.45.05, Algae Control, C.D. 

Stevens, Chairman, reviewed Draft #3 of 
the proposed "Standard Test Method for 
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Evaluation of Antifouling Coating Algal 
Control Efficacy" prepared by the chair- 
man. This draft incorporated suggested 
changes on preconditioning, panel spac- 
ing, panel cleaning, and rating scheme. It 
wasagreed to incorporate someadditional 
modifications recommended during the 
discussion into Draft #4, which will then 
be forwarded to the ASTM Editorial 
Staff for review prior to the next meeting. 

001.45.06. Dynamic Testing, D. 
Laster, Chairman. In the absence of the 
chairman, the meeting was chaired by L. 
Birnbaum. Copies of the latest draft of 
"Standard Test Method for Marine Anti- 
Fouling Systems under Hydrodynamic 
F1ow"prepared by Laster (and designated 
atthismeetingas Draft#l,dated 1/23/85) 
were circulated. ASTM Editorial Staff 
comments on this draft were presented 
for approval, and the document was 
reviewed for further corrections and addi- 
tions. The group agreed upon several 
revisions and approved the submission to 
Sub. D01.45 ballot. 

Copies of a schematic for High Velocity 
Flow channel apparatus for dynamic 
testing of antifouling systems was circu- 
lated. This was furnished by T. Dowd 
who advised that the Navy would like 
Sub. D01.45 to consider this technique 
for development of an alternative stan- 
dard for dynamic testing. Since Dowd 
was not present to provide additional 
details, it was agreed to defer action on 
this request until the next meeting. The 
Navy will be requested to send a represen- 
tative to the next meeting to provide 
details and answer questions. 

001.45.07. Antifouling Rating. C. 
Perez, Chairman, circulated results of 
exposure studies underway since March 
1982 using the Miami Marine Research 
rating scheme. C.D. Stevens will be 
provided with a set of photographs from 
this series showing a range in AF per- 
formance. A description of the rating 
method has been furnished to Stevens by 
Miami Marine. 

Battelle has furnished a description of 
the Battelle rating method and a set of 
photographs showing a range in per- 
formance. The photographs provided 
were of proprietary paint test panels. T. 
Herlihy explained that he did not utilize 
the Sub. D01.45 panels because he was 
unable to cover the lower performance 
range. After considerable discussion, it 
was agreed that Battelle and Miami 
Marine Research would resolve the selec- 
tion of photographs of exposed panels 
and send them to Stevens. Stevens will 
review his efforts to prepare photos of 
exposed panels by reviewers for precision 
and bias data when using the Battelle, 

The Miami Research, and the present 
D 3623 schemes. 

001.45.08. Organo-Tin Release Rate, 
R. Gangi, Chairman, met after the con- 
clusion of the Sub. D01.45 meeting. This 
is a new working group established to 
develop a reliable method for determi- 
nation of organo-tin release rates from 
organo-tin antifouling paints. The results 
of an Ad Hoc group meeting held in 
Arlington, VA on 1/7/85 to define the 
scope and objectives were reported. 

A number of methods were circulated 
including protocols from the Navy 
(NSRDC, Annapolis), International 
Paint, M&T, and Ameron. It was agreed 
that a number of variables could affect 
results and must be considered in the 
development of a standard including 
substrate, paint conditioning, tempera- 
ture, salinity, slimeand pH. P. Schatzberg 
indicated that based on Navy studies in 
San Diego harbor and other Navy har- 
bors, low release rates in AF paints for 
use by the Navy was essential to avoid a 
significant impact on the environment 
and that the Navy planned to determine 
in-situ release rates and concentrations in 
harbors to verify impact. The chairman 
indicated that he would probably convene 
a group meeting prior to the July 1985 
meeting. 

001.45 Meeting-It was announced 
that F-25.02 was scheduled to meet in 
New Orleans 2/13/85 to 2/15/85 and 
that it was requested that Sub. D01.45 
members beadded to the F-25.02 mailing 
list. 

A test method prepared by Laster in 
ASTM format for blister resistance of 
anticorrosive hull paints was distributed 
with a verbal request from the Navy that 
it be used as a basis for an ASTM 
standard. The subcommittee agreed that 
a need for a blister resistance test existed, 
but questioned whether this draft docu- 
ment was the proper basis for the test. In 
view of the absence of a Navy spokesman 
on this test, action on the request was 
deferred until the July meeting. 

A test method for cathodic disbond- 
ment prepared by International Paint Co. 
was distributed in connection with the 
development of an ASTM standard for 
this property. Also distributed was the 
test developed by the Navy and described 
in the drafts of the proposed DoD 
performance specification for antifouling 
paint. It was pointed out that thismethod 
was also included in ASTM F-25.02 
drafts of performance specifications for 
anticorrosive and antifouling paints. Ac- 
tion on this item was deferred pending 
receipt of a written response from mem- 
bers (to be included in the distribution of 
the minutes) regarding their interest and 
willingness to participate. 

SUBCOMMITTEE D01.46 
INDUSTRIAL 

PROTECTIVE PAINTING 

K.A. Trimber, Chairman 
001.46.02, Surface Preparation, K.A. 

Trimber, Chairman, reported that the 
new standard for profile measurement 
developed by the task group has been 
approved by COS as of November 14, 
1984. It is designated D 4417-84, "Test 
Method for Field Measurement of Sur- 
face Profile of Blast Cleaned Steel." It 
addresses the use of the Keane-Tator 
Surface Profile Comparator. Testex 
Press-0-Film tapeand depth micrometer. 

D 2200, "Pictorial Surface Preparation 
Standards for Painting Steel Surfaces," 
was due for reapproval in 1984. A 
modified copy was included in the 84-3 
committee ballot. One negative (Sub. 
D01.46 and D-I) was received from F. 
Lichtenstadter and comments from three 
other voters. Thecomments were resolved 
through editorial changes. The negative, 
which stated that it should be made more 
clear that photograph BSa2 does not 
comply with the SSPC-SP6 definition of 
Commercial Blast due to the presence of 
mill scale, was found to be persuasive and 
"Note 2" was changed editorially to 
address this concern. The changes were 
accepted and withdrawn by the negative 
voter by telephone. 

001.46.03. Repainting, R. Wakefield, 
Chairman, reported that, as a result of the 
discussion of the negatives and comments 
held at the May 1984 meeting, a revised 
draft of the new "Test Method for Field 
Identification of Coatings" will be pre- 
pared (Draft 4) by March 15, 1985 for 
another Sub. D01.46 ballot. 

SSPC has expressed interest in co- 
operating in this group's work. They are 
currently working on the compatibility of 
coatings used for repainting. It was 
agreed that this Draft 4 will be circulated 
to SSPC for comments, and that the 
SSPCcompatibility worklikewisewill be 
circulated to Sub. D01.46. If SSPC finds 
a need for the development of test 
methods to verify compatibility, it is 
expected that such methods will be 
developed by this task group. 

W1.46.04, Pull-OflAdhesion, A. Cun- 
ningham, Chairman, reviewed the three 
negatives and 14 commentsfrom the Sub. 
D01.46 ballot of October 1984 on Draft7 
of proposed "Method for Pull-Off 
Strength of Coatings Using Portable 
Adhesion Testers." The negatives were 
resolved. The changes, including those 
resulting from the comments, will be 
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included in Draft 8 which will be sub- 
mitted to a concurrent Sub. D01.46/D-I 
ballot. 

001.46.07, Inspection, R. Martell, 
Chairman, had an inspection list circu- 
lated prior to the meeting which addressed 
quality items that an inspector must 
examine during surface preparation and 
coating application. The checklist was 
reviewed and additions made. Thecheck- 
list will be appended to a newly revised 
draft of D 3276, "Standard Guide for 
Painting Inspectors."Both the Guide and 
the checklist will be submitted to Sub. 
D01.46 ballot in the near future. The 
plans are to review all comments at the 
July meeting and to submit the Guide to 
D-1 ballot in the Fall of 1985. 

001.46.10, Condition Assessment, M. 
McKnight, Chairman, discussed the scope 
of the task group and defined it as 
follows: "Develop a guide for assessing 
the condition of the existing paint on a 
structure,and thecondition of the under- 
lying substrate. The objective of the as- 
sessment is to provide a sound basis for 
determining maintenance painting proce- 
dures. Subjects to be addressed include 
inspection protocol, condition standards, 
rating of coating and substrate, surface 
deterioration, and characterization of 
existing coating." 

A checklist of the information to be 
included in the condition surveys will be 
circulated to Sub. D01.46 members by 
May 15, 1985. SSPC has agreed to 
cooperate as they are currently working 
in thisarea. It is expected that this ASTM 
standard will be followed for the collec- 
tion of the data, and the SSPC method 
followed for the evaluation of the data 
and for making decisions on the amount 
of repainting to bedone, system selection, 
etc. 

D 610, "Standard Method for Evalu- 
ating Degree of Rusting on Painted Steel 
Surfaces," is due for reapproval in 1985. 
An editorially revised copy (adapting it to 
the new ASTM format) will besubmitted 
for concurrent Sub. D01.46/D-1 ballot 
this Spring. 

001.46 Wrap-Up-D01.48 on Zinc- 
Rich Coatings met jointly with Sub. 
D01.46 in this session. Sub. D01.48 stated 
that its chairman, D. Kinder, could no 
longer be active in the subcommittee and 
that its scope was so limited that it was 
felt no longer necessary to act as a 
separate subcommittee. A request from 
Sub. D01.48 was approved to recombine 
with Sub. D01.46. The Executive Sub- 
committee has also approved this move. 
It will become Sub. D01.46.11 on Zinc- 
Rich Coatings, chaired by R. Wakefield. 

SUBCOMMITTEE D01.47 
MASONRY TREATMENTS 

R.S. Shane, Chairman 
The comment and the negative on the 

ballot on the proposed scope of the 
subcommittee were withdrawn. Further 
discussion on the scope ensued and it was 
recognized that amendments are always 
possible. It was decided to ask all D-l 
members to suggest topics for Sub. 
D01.47 task groups and to ask for 
volunteers to work in these task groups. 
Anyone submittingsuggestions or volun- 
teering should contact the subcommittee 
chairman. It was suggested that problems 
for task groups should be small-sized 
problems capable of solution in reason- 
able time, e.g., condition assessment, 
cleaning specifications by material, etc. 

SUBCOMMITTEE D01.48 
ZINC-RICH COATINGS 

D.C. Kinder, Chairman 
The meeting was chaired by R.H. 

Wakefield in the absence of D.C. Kinder 
who has submitted his resignation as 
chairman. 

A motion was made and passed unan- 
imously to dissolve Sub. D01.48 and to 
reform asa task group of Sub. D01.46 on 
Industrial Protective Painting. Sub. 
D01.46 had already voted to accept this 
task group. It will be designated Sub. 
D01.46.11 and will be chaired by R.H. 
Wakefield. A one-hour meeting will be 
scheduled for the July 1985 meeting of 
D-I, at which time the scope of the task 
group activity will be presented. 

The members listed on the Sub. D01.48 
roster (57) will be polled by mail as to 
whether they wish to retain membership 
in the Zinc Rich Task Group, D01.46.11. 

L. Smith presented a summation of 
work done by Georgia Tech on develop- 
ment of a solvent-rub test to evaluate the 
cure of ethyl silicate-based inorganic 
zinc-rich coatings. Smith will write a 
draft ASTM standard for this test for 
distribution and review prior to the July 
meeting. The chairman will advise Com- 
mittee D-33, whose members have been 
working on cure tests of the Sub. 
D01.46.11 activity. 

It was reported that the status of the 
proposed circle (bullet hole) test proce- 
dure is unchanged from the last meeting. 
A round-robin test protocol to evaluate 
Draft 2 of the test method has not been 
developed. The chairman will attempt to 
draft the round-robin protocol prior to 
the next meeting. 

DIVISION 50 
PAINTS FOR 

FACTORY APPLICATION 

SUBCOMMITTEE D01.52 
FACTORY-COATED 

WOOD BUILDING PRODUCTS 

S.B. Schroeder, Chairman 
Results of balloting on several items 

and someother methods now under study 
were discussed. 

On D 2793,"StandardTest Method for 
Block Resistance of Organic Coatings on 
Wood Substrates,"negatives were cast by 
C.M. Winchester and H.E. Ashton. Al- 
though there were some editorial com- 
ments and concerns, the primary de- 
ficiency noted, and found persuasive, was 
the lack of a precision statement, Mr. 
Ashton suggested that D 2793 be com- 
bined with D 3003, "Standard Test 
Method for Pressure Mottlingand Block- 
ing Resistance of Organic Coatings on 
Metal Substrates." This suggestion was 
approved unanimously. It was further 
decided that the chairman would pursue 
this combination of methods with Sub. 
D01.53, which has jurisdiction over 
D 3003. 

A one-year extension has been given to 
D 2921, "Standard Method for Qualita- 
tive Tests for the Presence of Water 
Repellents and Preservatives in Wood 
Products," in the hope that a new task 
group on Mill Work could be formed in 
time to address this method. However, 
the first Mill Work task group meeting 
was not attended by the Mill Work 
manufacturers. One more attempt will be 
made by the chairman and C. Peterson to 
obtain input from members of the Na- 
tional Woodwork Manufacturers Associ- 
ation prior to the July meeting when a 
decision will he made to either rewrite or 
discontinue D 2921. 

The chairman produced a tentative 
Significance and Use statement for D 
3719, "Standard Test Method for Dirt 
Collection on Coated Exterior Panels," 
which was approved unanimously. The 
revised method will be submitted for 
concurrent Sub. D01.52/D-1 ballot. 

J. DeVedo volunteered to review 
D 2336, "Standard Practice for Specifying 
Properties from Liquid Through Cured 
State for Coatings Factory Applied to 
Wood Products," prior to the July 
meeting. 

J. DeVedo and the chairman volun- 
teered to review D 2691, "Standard 
Methodsfor Microscopical Measurement 
of Dry Film Thickness of Coatings on 
Wood Products," with analytical experts 
at their respective companies. 
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DO1.52B, Hardboard, S.B. Schroeder, 
Chairman, discussed previous and new 
data submitted by J. Tooley which ap- 
pears to show serious reproducibility 
problems with the AHA "protection and 
interaction test."This method is a simple 
technique intended to measure and 
quantify the degree of wetting and 
swelling induced in hardboard siding by 
the action of surfactant components in 
trade sales latex paints. It was decided to 
wait until the present AHA round-robin 
is completed and additional data is 
available before making a decision to 
attempt writing a standard for this 
material. 

Other means of measurement of sur- 
factant effects on hardboard were also 
discussed. The chairman volunteered to 
explore the possible adaptation of a 
standard salt spray chamber to provide a 
wet exposure on coated hardboard. 

001.52.13, Prefinished Siding, K. 
Kruse, Chairman, reported that the re- 
sponse to the industry survey for test 
method needs was disappointing, but 
some information was received. Prior to 
the July meeting the chairman will review 
this information and determine whether 
existing ASTM methods satisfy thestated 
needs. Some of the tests presently being 
run in the industry appear to be similar to 
ASTM methods. 

The chairman will also review past data 
on the DSET Lab's "EMMAQUA" test 
and report at the July meeting. A standard 
for this test may be justified. 

Other Business-It was announced 
that the suggested change in scope and 
title of Sub. D01.52 has been approved. 
The title has been changed to "Factory 
Coated Wood Building Products." 

SUBCOMMITTEE D01.53 
COIL COATED METAL 

R.A. Cassel, Chalrman 
Sub. D01.53 met as a committee of the 

whole with the main topic for discussion, 
once again, the lack of working members. 
This was the reason for having no task 
group meetings. All business will be 
handled at the subcommittee level until 
sufficient help is available to reactivate 
task groups. With respect to recruiting, 
J.C. Weaver suggested contacting E.A. 
Praschan to determine any automotive 
interest in coil-applied systems. 

S.B. Schroeder, chairman of Sub. 
D01.52, met with Sub. D01.53 to discuss 
the possibility of combining D 2793, 
"Block Resistance of Organic Coatings 
on Wood Substrates," and D 3003, 
"Pressure Mottling and Blocking Resis- 
tance of Organic Coatings on Metal 

Substrates." Schroeder will put together 
a draft of a joint document prior to the 
next meeting in July. 

L. Hamilton and C. Milburn agreed to 
review D 3363, "Film Hardness by 
Pencil." 

SUBCOMMITTEE D01.55 
FACTORY-APPLIED COATINGS 
ON PREFORMED PRODUCTS 

F. Zurlo, Chairman 
D01.55.01, Coatings for Wood Prod- 

ucts, F. Zurlo, Chairman, approved the 
scope modification and inclusion of spe- 
cificationdetails for test panels in D 121 1, 
"Temperature Change Resistance of Clear 
Nitrocellulose Lacquer Films Applied to 
Wood."The method will be submitted to 
concurrent Sub. D01.55/D-I ballot. 

Methods D 2571, D 3023, D 2620, 
D 3459, and D 2091, which are due for 
reballoting in 1986, were reviewed. Sig- 
nificance and Use statements were added 
to the latter three. All fivemethods will be 
submitted for technical review to four 
corporate laboratories with expertise in 
wood finishes. The intent is to have the 
reviewed methods, with any attendant 
comments, available for subcommittee 
review and editing at the July meeting. 
Following that meeting the methods will 
be submitted for appropriate balloting. 

Strategy was agreed upon to encourage 
additional participation in Sub. D01.55 
by representativesfrom themanufacturers 
of factory-applied coatings for wood 
products. 

D01.55.07, Industrial Water-Reducible 
Coatings, F. Zurlo, Chairman, reported 
that the "Guide for Testing Industrial 
Water-Reducible Coatings" has been 
edited and is ready for Society ballot. 

With the completion of this guide, the 
task group has no other outstanding 
project. If none develop, dissolution will 
be considered. 

SUBCOMMITTEE D01.56 
PRINTING INKS 

J.M. Fetsko, Chairman 
D01.56.01, Fineness of Grind, J. 

Cichon, Chairman, distributed a sum- 
mary of round-robin results and a pro- 
posed precision statement for D 1316, 
"Test for Fineness of Grind of Printing 
Inks by the Production Grindometer." It 
was noted that reproducibility of scratch 
endpoints was markedly improved by 
treatingfour readingsas a single determi- 

nation and by deleting premixes from the 
statistical analysis. The text of the test 
method will be revised prior to rebal- 
loting. 

001.56.02, Lighlfostness of Prints, A. 
Mulvihill, Chairman, reported on prog- 
ress with exposure of prints to sunlight in 
various locations of the USA. As ex- 
pected, rate of color degradation was 
greater in July than in December. In 
addition, halftone prints on coated paper 
changed faster than the corresponding 
solid and uncoated paper prints, re- 
spectively. Attempts are also being made 
to develop accelerated exposure condi- 
tions which will rate the prints in thesame 
order as did actual light exposure. 

001.56.04, Viscosity of Paste Inks, 
J.M. Fetsko, Chairman, reported that 
D4040, "Viscosity of Printing lnks by the 
Falling Rod Viscometer,"is up for review 
in 1986. It wassuggested that the method 
be expanded to include the " v a l u e  and 
apparent yield stress. 

001.56.06, Ink Tack, C. Shepard, 
Chairman, reported that the new test 
method, "Apparent Tack of Printing lnks 
by the Inkometer,"will appearas D 4361 
in Part 06.01 of the 1985 Book of 
Standards. 

001.56.09, Tinting Strength, W. 
Riedel, Chairman, distributed a summary 
of round-robin results and a proposed 
method to minimize bias in visual tinting 
strength tests. In response to reports that 
the use of a blue tinted base for yellow 
colorants sometimes gives erroneous re- 
sults, the subcommittee agreed to conduct 
a new round-robin in order to test the 
suitability of Ti02 and ZnO white bases 
for evaluating the relative strength of 
yellow dispersions. 

001.56.10. Water Uptake of Litho 
Inks, G. Bien, Chairman, distributed a 
summary of round-robin data and a 
proposed test method for measuring 
water uptake as a function of time 
utilizing the Duke Tester. A discussion 
ensued on the preferred method for 
adding water and for removing unemulsi- 
fied water and the need for controlling 
test temperature. Besides revising the 
method accordingly, statistical analysis 
must be performed on the test data. 

001.56.11, Nonvolatile Content of 
Printing Inks, B. Blom, Chairman, dis- 
tributed copies of the proposed test 
method, which now covers NVM of 
heatset, as well as liquid printing inks. 
After minor changes are incorporated, 
the method can be submitted for con- 
current Sub. D01.56/D-1 ballot this 
Spring. 
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001.56.12, Viscosity ofLiquidInk, C. 
Shepard, Chairman, reported that two 
current methods, D 4212, "Viscosity by 
Dip Type Viscosity Cups," and D 2196, 
"Rheological Properties of Non-Newton- 
ian Materials by Rotational (Brookfield) 
Viscometer," are quite satisfactory for 
liquid printing inks. Any work in this area 
will be conducted in cooperation with the 
responsible subcommittee, Sub. D01.24. 

001.56.13, Ink Mileage, B. Blom, 
Chairman, reported that plans to correlate 
laboratory test results with ink mileage 
obtained during production press runs 
have to be deferred until a new repre- 
sentative from a major printing house is 
appointed to the Task Force. The sub- 
committee suggested that, in the mean- 
time, a study be conducted to compare 
mileages of emulsified and unemulsified 
offset inks. 

001.56.14. Drying of Hearser Inks, A. 
Urdea, Chairman, reported that four 
companies participated in an exploratory 
round-robin in which prints prepared to a 
standard density were tested for set-off 
and rub resistance after passing through 
the Sinvatrol Tester. The subcommittee 
agreed that, in the next round-robin, the 
endpoint would be set-off, not rub re- 
sistance. 

001.56.15. Specific Gravity of Printing 
Inks, G.  Bien, Chairman, having reviewed 
D 891, "Specific Gravity of industrial 
Hydrocarbons and Related Materials," 
and D 1475, "Density of Paint, Varnish, 
Lacquer, and Related Products," con- 
sidered the two existing ASTM methods 
to be very well written and quite adequate 
for printing ink use. Therefore, no work 
in this area need be conducted by Sub. 
D01.56. 

D01.56.16, Abrasion of Gravure Inks, 
J. Hart, Chairman, reported that due to 
changes in corporate personnel, no work 
has been conducted to investigate meth- 
ods for abrasion of rotogravure inks. The 
pursuit of this subject will be postponed 
until further notice. 

SUBCOMMITTEE D01.57 
ARTISTS' PAINTS 

J.T. Luke, Chalrman 
A Planning Meeting was held on 

January 19,1985 to give a general update 
of the situation in California and other 
states concerning state labeling laws for 
chronic toxicity and to review the pro- 
posal to include alkyds under D 4302 and 
D 4303. Upcoming meetings were also 
discussed. A meeting is scheduled in 

conjunction with theannual Inter-Society 
Color Council which will be held in 
Pittsburgh on April 14-16. The subcom- 
mittee will also meet with D-l in San 
Diego in July with a special meeting 
scheduled a t  the Town and Country 
Hotel on Monday morning, July 8, 
concerning labeling for chronic toxicity 
and California's new law. State of Cali- 
fornia officials concerned with these 
matters have been invited to speak at this 
meeting. 

Chairman Luke is seeking input on 
how to organize to handle individual 
state bills on chronic toxicity. Laws are 
pending in several states. This will be 
discussed in July. 

A discussion followed on details of 
changes proposed in D 4303. 

001.57.01, Preparation of Samples for 
Colorimetric Determination, T. Pamer, 
Chairman, reported that "Preparation of 
Films of Artists' Paste Paints for Colori- 
metric and Other Measurements," written 
by H.W. Levison, had been held up 
because of lack of complete hiding in the 
acrylicdrawdowns. Most, but not all, oils 
were opaque when drawn down at 6 mils, 
but many acrylic paints were not. I. 
Shack passed out templates with a 10 mil 
aperture to participants in an upcoming 
round-robin drawdown of acrylic paints. 

Luke reported that a mathematical 
method to adjust for the effect of the 
substrate on measurements of semi- 
opaque specimens has been suggested by 
R. Berns. If this proves to be accurate it 
would be an alternative to thick films. 

001.57.02. Lighfastness of Pigments, 
H.W. Levison, reviewed a proposed revi- 
sion of D 4303. The revision of 10.3.1 is: 
Expose one specimen, inland, outdoors 
under glass to sunlight in Southern 
Florida below 27 degrees latitude fol- 
lowing Method I and expose the second 
specimen indoors to simulated daylight 
following either Method 2 or 3. 

001.57.03, Tinting Strength. T. Pamer, 
Chairman, issued a report on the work 
done on Phase I of a proposed tinting 
strength (TS) standard. Phase I deals 
with a method to compare TS of several 
prepared tube paints. Data on seven new 
paints was presented and that from 
previous work on two paints was reviewed 
in a new format. 

Overall, the test method of Ruth 
Johnston-Feller's looks very promising. 
Results indicated that a range of 20-55% 
R at the wavelengths of maximum ab- 
sorption, might be too broad for some 
colors. Subcommittee members thought 
a range of 35-45% for all paints would be 
practical and more accurate. 

The question of which K/S factor 
(R.B. or G.) should be used when calcu- 
lating TS for .certain pigments is also 

being studied. It was suggested that 
additional paints to be included in an 
information table for the proposed 
method as follows: cadmium yellow light, 
yellow ochre, black, siennas, umbers, and 
white. 

It was decided that since the chance of 
incompatibility between different artists' 
paint lines is small, a standard acrylic 
mixing white should be required, rather 
than requiring that the same brand of 
white be used as the paint being tested. 
The tinting strength of artists' whites 
varies widely. A. Spizzo agreed to work 
on a volume/weight conversion method 
for this proposed test method. 

001.57.04. Specification for Artists' 
Paints, A. Spizzo, Chairman, reviewed 
the proposed changes to D4302 that were 
discussed in the Planning Meeting. Some 
additional changes were proposed so that 
natural resinloil paints can be included in 
the standard. All of these proposed 
changes are detailed in the official minutes 
of the subcommittee. 

001.57.07, Physical Properties, H.W. 
Levison, Chairman, reported that the 
paper entitled, "Yellowing of Paint Ve- 
hicles in an Indoor Environment," pre- 
pared by H.W. Levison, will be dropped 
as a proposed standard. This paper will 
now be prepared for publication as a 
journal article. 

The paper entitled, "The Adhesion and 
Cohesion of Normal Films of Artists' 
Acrylic Emulsion and Oil Tube Paints," 
prepared by H.W. Levison, using a 
Semimicro System 2000 AdhesionTesting 
Apparatus, was recommended to be 
incorporated in a standard. Sub. D01.57 
members were asked to read it again and 
comment. 

001.57.09, Watercolors, E.T. Vonder- 
brink, Chairman, heard reports from 
three members working on this project: 

I. Shack is working on using an air 
brush for applying watercolor to paper. 
He is having problems getting a uniform 
film because of spitting of the airbrush, 
but willcontinue to work on the technique 
for application. 

R. Johnston-Feller is not happy with 
the air brush application because the 
quantity of paint deposited isnot known. 
She is working on a drawdown method 
for applying uniform films. Two paints 
were tested by drawing down 4-10% 
dilutions on #42 Whatman filter paper to 
achieve 40% reflectance. For these few 
paints the method had a repeatability of 
95%. Work will be continued on this 
method. 

T. Vonderbrink is working on air 
brushing I volume watercolor/ 19volumes 
water on 200 Ib. cold pressed paper. He 
circulated a report and showed panels of 
four different watercolors air brushed on 
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2" X 6" panels at four different reflec- 
tances (30%,40%, 50%, 60%). Six color- 
imetricreadings were taken top to bottom 
on each panel a t  one inch intervals. Delta 
E's were calculated for each reading and 
compared to the average. Areas of non- 
uniformity could be seen. 

The subcommittee thought the 40% 
reflectance was a good visual color for 
testing. Data indicates that the larger the 
area brushed, the more the color varia- 
tion. Since only a small panel (2" X 2")s 
needed for testing, it is possible to get a 
test panel of uniform color by air brushing 
a large area to get 40% plus/ minus 5% R, 
and checking by instrumentation, for a 
uniform area. When a uniform area is 
found, it can be cut out and used as the 
panel fortesting. Additional work will be 
done on air brushing a large area and 
obtaining colorimetric data on a 2" X 2" 
area of uniform color. 

001.57.10, Consumer Evaluation, J.T. 
Luke, Chairman, circulated a report, 
"Lightfastness Test for Artists' Mate- 
rials." This report gives supplies needed 
and a test method that can be used by a 
person desiring to gauge the lightfastness 
of artists' materials which are displayed 
behind glass. The test uses the I S 0  Blue 

Wool Standard cards as controls for the 
amount of exposure. The method can be 
used by an artist to evaluate his own 
materials, but if the results are to be 
communicated to others, a rating system 
is needed. Results of a round-robin 
indicate that three or more individuals 
will have to rate exposed samples to 
achieve repeatable ratings. 

Input was requested as to what terms 
should be used to characterize the three 
broad lightfastness categories into which 
materials will be placed. The terms 
"durable," "moderately durable," and 
"fugitive" were proposed as possible 
ratings for the materials after testing. 

DIVISION 60 
PAINT APPLICATION 

be sent out in March to begin two paint 
brush characterization test round-robins. 
One of these methods is to determine the 
paint discharge characteristics of a brush, 
and the other is intended to determine the 
paint film leveling characteristics of a 
brush. Seven cooperators agreed to par- 
ticipate. The chairman plans to complete 
testing before the next meeting. 

D01.61.02, Paint Rollers, J.F. Price, 
Chairman, announced that the first 
round-robin test on Discharge Charac- 
teristics of a Roller Cover was in progress. 
To date three of the seven cooperators 
had returned results. A discussion by the 
group led to a proposal for a task group 
on "pressure-fed" roller covers. Emil 
Martin, of PPG, agreed to be chairman of 
this new group to be formalized at the 
next meeting. 

SUBCOMMITTEE D01.61 
PAINT APPLICATION TOOLS 

F.B. Burns, Chairman 
D01.61.01, Paint Brushes, T.J. Sliva, 

Chairman, announced that materials will 

ASTM Committee D-I Staff 
Liaison is Brent Backus. ASTM is 
located at 1916 Race St., Philadel- 
phia, PA 19103. 

Journal of Coatings Technology 



A star is born. New radiation curable TONE* based systems, or as a comonomer in acrylated 
Monomer M-100. urethanes. To these systems it imparts improvements 

Union Carbide TONE Monomer M-100 now takes in adhesion, flexibility and toughness. 
its rightful place beside CYRACURE Cycloaliphatic To learn more about our entire line of radiation 
Epoxides to make us an even broader supplier of curable coatings materials, contact your local Union 
radiation curable coatings materials. Carbide Sales Representative or write us at n ~ n ~ r t -  

Our CYRACURE'" Cycloaliphatic Epoxides and ment M1553, Danbury, CT 06817. 
TONE Monomer share the family traits of better You'll find our family radiates success. 
adhesion to various substrates, greater safety with 
low Draize values, fast cure and low viscosities. 

Unlike CYRACURE Cycloaliphatic Epoxides, 
which cure through a cationic mechanism, TONE 
Monomer M-100is a hydroxy functional caprolactone 
acrylate for use as a diluent in free radical cured acrylic ' ~ L I H L ~ Y  POLYMERS & COMPOSITES 

CYRACURE is a trademark of Union Carhide Corporation, USA. 



SOLVENT 
with safe, convenient Disti Solvent Recovery Stills 

Save two ways - re-use solvent; end costly disposal, liability 
Typical payback: less than one year 
Models from 5 to 120 gph 
Operates unattended 
No permits needed 
FM, UL rated electrical components 
Easy front-access cleaning 
Vacuum operation for high boiling temperature solvents 
Call 1-800-346-6600 

Disti solvent recoverv stills are safe. economical and easv to 
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brush assembly and retracting the seal~ng Ild-can be automatlc An optlonal 
solvent recovery unlt 1s available to recover solvent and reduce contammated 



BIRMINGHAM.. . . . . . . . . . . FEB. 
"UV Radlatlon Wavelength" 

Dr. L.A. Simpson, of B.T.P. Tioxide 
Ltd., presented a lecture entitled, "THE 
SIGNIFICANCE OF WAVELENGTH OF UV 
RADIATION ON DURABILITY." 

Dr. Simpson examined the effect of 
UV wavelength on the durability factors 
of gloss, chalking, and mass loss in Ti02 
pigmented systems. He began by ex- 
plaining that the spectral distribution of 
low UV wavelengths determines the ex- 
tent to which photochemical and photo- 
catalytic degradation of a binder occurs. 

Comparing photochemical and photo- 
catalyticdegradation, Dr. Simpson stated 
that photochemical degradation occurs 
at the binder surface while photocatalytic 
degradation results in binder breakdown 
at sites immediately surrounding pigment 
particles, which degrade due to UV 
absorption. He also explained that in 
alkyd-based paints, exposed between 390 
and 290nM, the degree of photochemical 
degradation was found to increase as 
wavelength decreased, whereas the degree 
of photocatalytic degradation remained 
constant. Where only photocatalytic 
degradation occurs, poor gloss results, 
and if only photochemical degradation 
occurs a rougher surface is produced. If 
both types of degradation occur, the 
paint has a better gloss and is less rough 
than whereeach occursingly. Massloss is 
constant for both, added Dr. Simpson. 

To reproduce the UV wavelengths 
found outside, the lampsused inexposure 
test equipment should emit a similar 
spectraldistribution, stated Dr. Simpson. 
The closest match to summer sunlight is 
the xenon arc, followed by the carbon 
arc. He added that exposure of alkyds at 
310nM using an xenon arc, or at 390nM 
using a carbon arc, produced results very 
similar to outside exposure. The results of 
natural weathering mirrored those of the 
carbon and xenon arcs. 

In closing, Dr. Simpson discussed 
variations in gloss readings. Large varia- 
tions in gloss readings after weathering in 
machines using different tube or lamp 
types has been proven to bea result of the 
different UV spectral emittance of the 
tubes. He stated that when different resin 
types are artificially weathered at lower 
wavelengths, gloss readings are erroneous 
when compared with the resultsof natural 
weathering. Mass loss measurements, 
however, show closer reproducibility, 
concluded Dr. Simpson. 

1984-85 OFFICERS OF LOS ANGELES SOCIETY. (Left to right): Treasurer-Henry 
Kirsch; Society Representative-Jan Van Zelm; Vice-President-Mike Gildon; Secretary- 

Ray DiMaio; and President-Earl Smith 

Q. How is mass loss measured? 
A. Using stainless steel panels of 3 X 6 

inches, coated by brush or spray, and 
stoved (where necessary), and sent to 
Florida for exposure and measurement. 

Q. Can UVabsorbers be used in pain~s 
10 reduce degradation? 

A. No. This is impracticable as they 
also cause pigment flocculation and re- 
duce gloss. 

DAVID M. HEATH, Secretary 

CHICAGO.. . . . .. . . .. . ... MAR. 
"Alr Dry Water-Borne Prlmers" 

Knaus. The rheological property which is 
most familiar is viscosity. He then enum- 
erated several types of viscometers in 
common use: the rotating paddle, efflux 
cups, falling ball types, and bubble tubes. 
All are valuable tools but are of limited 
value in the study of rheological proper- 
ties, stated Mr. Knaus. They work best 
with strictly Newtonian liquids and were 
designed to give a one point reading 
under closely controlled conditions, he 
added. 

Instruments have been developed to 
measure other properties such as flow, 
sag, impact resistance, adhesion, and roll 
spattering. Dr. Knaus ended his discus- 
sion by stating that today many of these 

-- 

Al Heitkamp, of Cargill, Inc., ad- 
dressed the topic of "AIR DRY WATER- 
BORNE PRIMERS FOR METAL SUB- 
STRATES," and Hugh Smith, of Sun 
Chemical Corp., presented ~ ~ " E N v ~ R o N -  
MENTAL UPDATE." 

R.L. KLEINLEIN, Secretary 

CLEVELAND ... . . .. . . . . . MAR. 
"Rheology" 

Carl Knaus, of Kent State University, 
discussed "RHEOLOGY THE Northwestern Society President Rich 
FORMULATOR." Johnson, of Cargill, Inc., (right) presents 

Rheology is the science of the defor- Lowell Wood, of Frost Paint, with the 
mationand flow of matter, explained Dr. Society Honorary Member plaque 
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more than ever, in the service industry. In 
closing, Mr. McMichael said that the 
objective will be to substantiate areas of 
mutual opportunity for both the paint 
manufacturer and thedispersionsupplier. 

RAY DIMAIO, Secretary 

OFFICERS OF NEW YORK SOCIETY for 1984-85. (Left to rlght): Secretary-Kenneth De 
Paul; Vice-President-Raymond P. Gangi; President-Michael iskowitz;Treasurer-John 

W. Burlage; and Society Representative--Saul Spindel 

rheological properties are routinely mea- 
sured in control labs. 

MADELYN K. HARDING, Secretary 

GOLDEN GATE ......... MAR. 
"Palnt and Prollf" 

Barry Adler, of Royelle, Inc., Society 
Representative to the Federation, was 
presented with a Twenty-Five Year pin. 

Certificates from the Federation were 
presented to members of the Technical 
Committee who worked on the award- 
winning paper, "Water-Borne Corrosion- 
Inhibitive Primers Evolve to BeCompeti- 
tive,"presented by Bob Athey, inOctober 
at the Paint Show. 

Albert J. McMichael, of Universal 
Color Dispersions, described the "SENSI- 
BLE WAY TO PAINT AND PROFIT." 

KARL SAUER, Secretary 

LOS ANGELES .......... MAR. 
Past-Presldents' Night 

Earl Smith, Society President, intro- 
duced all the Past-Presidents that were 
present and named those not in atten- 
dance. Those present included: Lloyd 
Haanstra (1983-84); Romer E. Johnson 
(1982-83); Jan Van Zelm (1981-82); 
Donald I. Jordan (1980-81); Albert 
Seneker (1979-80); Fred Croad (1978- 
79); Robert F. Koperek(1977-78); Gerald 
L. West (1976-77); Kenneth O'Morrow 
(1975-76); Robert McNeill (1974-75); 
William H. Ellis (1971-72); Trevellyan 
Whittington (1969-70); and Albert 
Aronow (1964-65). 

down to 250 and what may happen if the 
industry does not do something to stop it. 
Five people were selected to do detailed 
work on the reasons why the industry 
cannot live with the 250 level. 

Mr. Haanstra also told of a recent 
Architectural Task Force meeting. He 
emphasized theneed for industry funding 
of the Task Force. He added that the Air 
Resources Board needs a survey to learn 
where the coatings industry is today and 
if past regulations had any effect at all on 
air pollution. 

Dick Sutherland reported that the 1985 
Western Coatings Societies Symposium, 
held Feb. 26-Mar. I, was very successful 
with 3000 registrants and 170 exhibits. 

Al McMichael, of Universal Color 
Dispersions, spoke on "THE SENSIBLE 
WAY TO PAINT AND PROFIT." 

Mr. McMichaeldiscussed theeconomic 
and sales advantages in manufacturing 
paint using purchased dispersions vs in- 
house composite grinding. He pointed 
out that dispersion suppliers are now, 

........... LOUISVILLE.. MAR. 
"Wetting and Dispersing Agents" 

Society President Ed Thomasson an- 
nounced the nomination of Larry Pitch- 
ford as Secretary for 1985-86. 

Robert W. Vash, of Byk Chemie USA, 
spoke on "WETTING AND DISPERSING 
AGENTS AND HOW THEY AFFECT PRO- 
DUCTIVITY." 

According to Mr. Vash, pigments 
arrive at a manufacturing facility in one 
of three states-primary particles, secon- 
dary or flocculents, and tertiary particles 
or aggregates. The goal of dispersing/ 
wetting agents is to make it easier through 
mechanical or chemical means to separate 
pigment particles and to insert "shock 
absorbersWbetween particles so they can't 
run back together. One method of ac- 
complishing this, explained Mr. Vash, is 
to absorb or displace moisture or air off 
the surface of the particles and to attach 
something to the particle that is com- 
patible with the continuous media. 

Mr. Vash then discussed five classes of 
wetting agents: anionic, cationic, electro- 
neutral, amphoteric, and non-ionogenic. 
The benefits derived from the use of these 
wettingldispersing agents include maxi- 
mum dispersion, maximum color, max- 
imum tint strength, maximum anti- 
settling, improved hiding, improved gloss, 
reduced solvent popping, reduced air 
entrapment and reduced flotation of 
pigment. 

Mr. Vash closed by describing the 
difference between flotationand flooding. 

K.R. HYDE, Secretary 

Past-President Lloyd Haanstra gave 1984-85 OFFICERS OF ROCKY MOUNTAIN SOCIETY. (Left to right): Society Represen- 
an environmental report concerning the tative-James E. Peterson; President-Larry Lewandowski; Vice-President-Carwin 
Rule 11 13 change of 380 grams per liter Beardall; Treasurer-Marcy S. Baugh; and Secretary-Craig Hansen 
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NEW ENGLAND . . . . . . . . . MAR. 

A moment of silence was observed in 
memory of Gus Hermann and Charlie 
Parker, both of whom recently passed 
away. 

Richard L. Connors, of Anna Maria 
College, addressed the topic of "Duo- 
LOGUE." 

According to Mr. Connors, duologue 
is when two people are talking but not 
listening to each other. "We do not 
listen. . . we talk" not dialogue, but 
duologue, said Mr. Connors. He ex- 
plained that it is a personal distortion of 
the other person's world to fit our own. 
Actuality is nothing but each person's 
perception of it. 

In business, managers become good 
communicators when they know their 
self-worth and have integrity. 

Mr. Connors closed by stating if a 
situation is not productive, the key to 
changing it is communication. 

KEVIN A. MULKERN, Secretary 

NEW YORK.. . . . . . . . . . . . . . JAN. 
"Epoxy Reslns" 

Ronald S. Bauer, of Shell Development 
Co., presented an overview of "EPOXY 
RESINS." 

Dr. Bauer specifically addressed recent 
advances being made in the area of new 
epoxy resin coatings and some of the new 
resins. 

KENNETH J .  DEPAUL, Secretary 

NORTHWESTERN . . . . . . . MAR. 

Lowell Wood, of Frost Paint and Oil 
Corp., was announced as a Federation 
Honorary member for his years of service 
to the organization. 

Four individuals addressed the subject 
of "QUALITY" at the Society's sympo- 
sium/ meeting. 

Ron Hamann, of 3M, discussed "MAN- 
AGING CHANGE THROUGH ANNUAL 
QUALITY IMPROVEMENT PLANS" and 
Dave Twedt, of Cargill, Inc., spoke on 
"MANAGEMENT LEADERSHIP,  T H E  
CORNERSTONE TO QUALITY IMPROVE- 
MENT." "THE JOURNEY TO ZERO DE- 
FECTS" was presented by Burt Thulin, of 
Tennant Co., and Wally Meyer, of Mc- 
Whorter Chemicals, demonstrated that 
"QUALITY IS MORE THAN JUST IN 
VOGUE." 

LARRY BRANDENBERGER, Secretary 

OFFICERS OF THE MEXICO SOCIETY for 1984-85. (Seated, left to right): Vice- 
President-Angel Ruiz; President-Antonio Pina; Secretary-Rosa Maria Rojas; and 
Treasurer-Cuauhtemoc Pereda. (Standing): Jose Luis Padilia; Mauriclo Esqulvel; Gabriel 

Cicero; Rene Cruz; and Miguel Guevara 

PIEDMONT.. . . . . . . . . . . . . . JAN. 
"Low VOC Polyurethane Coatings" 

CarolNiemi, of Dow Chemical U.S.A., 
discussed "Low VOC POLYURETHANE 
COATINGS FOR STRUCTURAL PLASTICS." 

Ms. Niemi's presentation dealt with 
compliance coatings formulated with 
1,1,1 trichloroethane and methelyne 
chloride to help achieve compliance with 
various clean air act regulations. 

STEVE LASINE, Secretary 

PITTSBURGH . . . . . . . . . . . . APR. 
"Cellosolve Acetate" 

Chairman of the Nominating Com- 
mittee, Michael Gillen, announced the 
nomination of officers for the 1985-86 
term. They were: President-Elect- 
Anthony lsacco 11, of Puritan Paint & Oil 
Co.; Secretary-Mark Troutman, Brad- 
ley Paint Co.; Treasurer-Ed Tbrelkeld, 
Ashland Chemical Co.; Director-At- 
Large-Morris Berger, Gateway Paint & 
Chemical Co.; and Society Representa- 
tive-Ray Uhlig, PPG Industries, Inc. 
Joseph Mascia, of Campbell Chemical 
Co. will serve as President for the 
1985-86 term. 

Ron Reedshaw, of Union Carbide 
Corp., spoke on the "STATUS OF CELLO- 
SOLVE ACETATE" and the "USE OF SOL- 
VENTS AS ADDITIVES IN HIGH SOLIDS 
COATINGS." 

There are no direct replacements for 
cellosolve acetate in all applications, 
stated Mr. Reedshaw. He then enumer- 
ated several possibilities for some appli- 
cations: primary amyl acetate; PM ace- 
tate; and MAK-all of which are faster 
evaporating; and butyl cellosolve acetate 
which is slower. Due to a need for other 
replacements, explained Mr. Reedshaw, 
over 1000 solvent molecules were screened 

and eight were chosen as possible alter- 
natives. PM acetate, propyl C.A. and PE 
acetate (which are not in n TSCA), butyl 
C.A., cellosolve propionate, primary amyl 
acetate, and n-butyl acetate comprised 
this list. 

Mr. Reedshaw concluded this portion 
of his presentation by stating that if the 
federal government allows a TLV of five 
for cellosolve acetate, it will be used. If 
TLV is set at one or less, then cellosolve 
acetate will be replaced. 

The second half of Mr. Reedshaw's 
presentation concerned the use of solvents 
asadditives. He stated that the properties 
needed are: low density, proper boiling 
point, electrical resistance, low surface 
tension, and strong solvency. 

ANTHONY J. ~SACCO 11, Secretary 

ROCKY MOUNTAIN . . . . . MAR. 
"Paint and Pmllt" 

Al McMichael, of Universal Color 
Dispersions, spoke on "A SENSIBLE WAY 
TO PAINT AND PROFIT." 

CRAIG R. HANSEN, Secretary 

ST. LOUIS.. ... . ... . .... . MAR. 

Hugh Smith, of Sun Chemical Co., 
presented a lecture on "ORGANIC PIG- 
MENTS." 

Dr. Smith discussed the history and 
basic structures of organic pigments, as 
well as their growth in the coatings 
industry. He also described the classi- 
fication into the five chemical groups, the 
changes that have been made, and how 
they have been accomplished. 

MERLE D. HELD, Secretary 
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CHICAGO 

Active 

GIERKE, MARK A,-DeSoto, Inc., Chicago 
Heights, IL. 

GIERMAN, CHUCK-DeSoto, Inc., Chicago 
Heights. 

HAMIDANI, ABDULLAH-The Enterprise Cos., 
Wheeling, 1L. 

JACHIM, FRANK M.-Sherwin-Williams Co., 
Chicago, IL. 

MARBRY, DAVID L.-Morton Chemical Co., 
Woodstock, IL. 

POLLOCK, DAVID J.-W.E. Phillips Inc., 
Arlington Heights, IL. 

PROSKEN, CAROL-Ace Hardware Corp., 
Matteson, IL. 

SARA, PAUL S.-McWhorter, Inc., Carpen- 
tersville, IL. 

TORPE, BILL-Dupli-Color Products Co., Elk 
Grove Village. IL. 

Associate 

ALLYN, JOHN-Whittaker, Clark & Daniels, 
Willowbrook, IL. 

BISHOP, BILL-Cargill, Inc., Carpentersville, 
IL. 

BRAINARD, G. DOUGLAS-Sun Chemical 
Corp., Naperville, IL. 

LAWRENCE, RONALD A.-Donald R. Fitz- 
gerald Co., Chicago, 1L. 

PHILLIPS, WILLIAM G.-BASF Wyandotte 
Corp., Appleton, WI. 

TAIT, ROBERT W.-Union Carbide Corp., 
Chicago. 

WINTERBURN, CHARLES H.-ArcoGraph Inc., 
La Grange, IL. 

BREITBEIL, FRED W. 111-De Paul University, 
Chicago, IL. 

GOLDEN GATE 

Active 

MATSON, ROBERT K.-Bay Area Air Quality 
Management District, San Francisco, CA. 

REZNIK, DAVID-Tri/Valley Growers, Menlo 
Park, CA. 

SHAFER, RANDY-~nternati~nal Paint Co., 
South San Francisco, CA. 

WHALEY, DON-T.V.G. Container Div. Inc., 
Fremont. CA. 

Associate 

GOLDING, HARRY J.-Carmona Chemical Co., 
San Francisco, CA. 

HOSOKAWA, MARVIN-lshihara Corp., USA, 
San Francisco. 

Moss. ROSEMARY-Carmona Chemical Co., 
San Francisco. 

POMPEO, BILL-American Cyanamid Co., 
Yorba Linda, CA. 

RASMUSSEN, TOM-TCR Industries, Inc., 
Emeryville, CA. 

KANSAS CITY 

Active 

BERTRAND, MERYL M.-Pratt& Lambert Inc.. 
Wichita, KS. 

HANN, CHARLES S.-Pratt & Lamhert Inc.. 
Wichita. 

VARINA, DONALD R.-Hydrozo Coatings Co., 
Lincoln, NE. 

Associate 

HANNA, MARC W.-Solvent Supply Co., 
Riverside, MO. 

WOOLSEY, DONALD K.-Thompson-Hayward 
Chemical Co., Kansas City, KS. 

Retired 

FISCHER, FRED-Diamond Shamrock Chemi- 
cals Co., Richmond, CA. 

GODDARD, LAURAN-McKeeson Chemical 
Co., Commerce, CA. 

HOLMES, BRIAN A,-Union Chemicals Div., 
La Mirada, CA. 

JACKSON, ROBERT B.-DOW Chemical USA, 
City of Industry, CA. 

JAKOSH, ROBERT C.-Spencer Kellogg Div., 
Long Beach, CA. 

MERTZ, DIANA-Pacific Coast Chemicals, 
Vernon. 

MORRILL, GAY A,-Hercules Incorporated, 
Walnut Creek, CA. 

OBERSTAR, RONALD J.-Harshaw/Filtrol 
Partnership, Irvine, CA. 

RUDOLPH. EDWARD-Pacific Dispersions Co., 
Inc., Cudahy, CA. 

SAMPSEL, KATHLEEN-Triad Sales CO., Ana- 
heim. CA. 

STULL, A ~ ~ ~ ~ - P a c i f i c  Coast Chemicals, Los 
Angeles. 

WEISSE, KARL H.-Pacific Dispersions, 
Cudahy. 

BARR, JOHN W.-Kansas City, MO. 
HUTSLER, THOMAS E.-Kansas City. 
OLIVER, HARRY-Shawnee Mission, KS. 

NEW YORK 

LOS ANGELES 

Active 

DRISKO, RICHARD W.-Naval Civil Engineer- 
ing Lab., Port Hueneme. CA. 

FUNG, HARLEY-Benjamin Moore & Co., 
Commerce. CA. 

GEORGE, DONALD J.-W.W. Henry Co., 
Huntington Park, CA. 

GUEST, ALLEN-Swedlow, Inc., Garden 
Grove, CA. 

JOHNSON, ROBERT A,-Consultant. Carson, 
CA. 

MARTIN, EDWARD J.-Chemical Technology 
Labs. Inc., Lynwood, CA. 

MUKAMAL, HAROLD-Swedlow, Inc., Garden 
Grove. 

NELSON, WAYNE D.-Universal Paint Corp., 
Tempe, AZ. 

ONSTEIN, BILL-Las Palmas Nursery, Comp- 
ton, CA. 

ROMERO. ROBERTO-Chemical Technology 
Labs, Inc., Lynwood. 

Associate 

BAK, JOANN P.-Rohm and Haas Co.. Los 
Angeles, CA. 

BOLLENBACH, DENNIS-S.C. Johnson & Son 
Inc., Los Angeles. 

BOORN, GRAHAM M.-Stay and Day Paint 
Materials Co., Los Angeles. 

DONOHOE, THOMAS D.-Pacific Coast Chemi- 
cal, Los Angeles. 

EMERSON, C ~ l ~ ~ - C a r g i l l .  Inc., Lynwood. 
CA. 

FINKLE, LARRY-U.S. Container Corp., 
Vernon, CA. 

Active 

RICHTER, RUDY-Con-LUX Coatings, Inc., 
Edison. NJ. 

WAYNOR, HUGO-Pyrolac Corp., East Bruns- 
wick, NJ. 

Associate 

FELDMAN, JOSEF-EM Chemicals, Haw- 
thorne, NY. 

LEE. WILLIAM-Degussa Corp., Teterboro, 
NJ. 

NAULTY, ROB-Colloids, Inc., Chatham, NJ. 
OLLEY, PETER H.-EM Chemicals, Haw- 

thorne. 

NORTHWEST 

Active 

DREYER, JEFFREY H.-Valspar Corp., Min- 
neapolis, MN. 

TOBIAS, MICHAEL. A,-Valspar Corp., Min- 
neapolis. 

PACIFIC NORTHWEST 

Active 

GNATOWSKI, JAN M.-Industrial Science 
Laboratory Inc., Richmond, B.C. 

Associate 

NORWALK, M.A.-Precision Cast Parts, Port- 
land. OR. 

Journal of Coatings Technology 



KANSAS CITY SOCIETY OFFICERS for 1984-85. (Left to right): Treasurer-Steven D. 
Johnson, of Cook Paint & Varnish Co.; Secretary-Jerry P. Hefllng, of Loctite Corp.; 
Society Representative-Norman Hon, of Cook Paint & Varnish; Vice-President-Gene 

Wayenberg, of Tnemec Co.; and President-Steve Bussjaeger, of Davis Paint Co. 

SCHAFFER, RONALD J.-Annak Chemicals GRUBBS, H.C.-Mobay ChemicalCorp., Pitts- 
Ltd., Edmonton, Alberta. burgh, PA. 

KENNEDY, COLLEEN J.-Mohay Chemical 
Corp., Pittsburgh. 

PITTSBURGH RUSSELL, RANDALL L.C.-Ballchemical Co., 
Glenshaw, PA. 

Active SURESH,  MA^-National Polymers Inc., 
Bethel Park, PA. 

BOYD, DONALD W.-PPG Industries, lnc., TANSKI, PAUL-PPG Industries, Inc., Spring- 
Allison Park, PA. dale, PA. 

KELLEY, DONALD J.-Whittaker, Clark & 
Daniels, McKees Rocks, PA. 

SHEEHAN, PATRICK M.-Durr Marketing 
Assoc., Inc., Pittsburgh, PA. 

WESTERN NEW YORK 

Active 

CLARE, MARY JANE-Pratt & Lambert, he., 
Buffalo, NY. 

DAVIS, MARLENE L.-Spencer Kellogg Div., 
Buffalo. 

FROMWILLER, JOHN K.-Spencer Kellogg 
Div., Cheektowago, NY. 

HAKE, KARL L.-Spencer Kellogg Div., 
Buffalo. 

HARDY, JOANNE R.-Pierce & Stevens, 
Buffalo. 

LOMBARDO, KAREN-Spencer Kellogg Div., 
Buffalo. 

STEFFAN, MICHAEL A.-Pratt & Lambert, 
Inc., Buffalo. 

WIGDORSKI, ROBERT M.-Pierce & Stevens, 
Buffalo. 

YOUNG, KELLY A,-Spencer Kellogg Div., 
Buffalo. 

Associate 

TIERNEY, WILLIAM-W.D. Tierney lnc., 
Cleveland, OH. 

CAMEL-WTE ~ CAMEL-WEE ST' 0 CAMEL-WITE SLURRY* . CAMEL~CAL' 
CAME~CAL STp CAMEL-GAL SLURRY" . CAMEL=&X 0  CAMEL-FIL 

CAMELGARB CAMEL-WITIE' 0 CAMELWTE ST e CAMEL-W~TE SLURRY* 
CAMEL-CAL 0 CAMEL-CAL 88" 0 CAMEL-CAL SLURRY' 0 CIMIEL=~% . 

CAME~FIL e CAMEL-CARB . CAMEL-W~TE CAMEL-W~TE ST @ CAMEL- 

CAMEL-CARB~ CAMEL-WBTE @ CAMEL-W~TE ST' . CAMEL-WITE SLURIRV~ 
CAMEL-CAL 0 CAMEL-CAL ST . CAMEL-CAL SLURRY" CAMEL-nx 

When you need a pigment extender, carbonate produced from extremely whlte 
just ask Genstar CAMEL-WI'IE@ sets the Calcite, quahty extenders with uniform low 
industry standard with exceptionally white, vehicle demand, good color, and h~gh 
fine particle size, wet ground product pro- brightness at econorn~cal pnces, and ultra- GENSTAR 
duced from h~gh-grade calc~te Ilmestone. flne ground calc~te limestone wlth the 

Gens,arstone Produch Campany Genstak full range of products in- extender effic~ency and hldlng power of EreevnvcmzaIY I(unlY.By MawbodlloJI 

cludes general purpose grades of calcium preclpltated calcium carbonate. 
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William H. Ellis, a Past-President of 
both the Federation and the Los Angeles 
Society, retired May 1, 1985, after 35 
years of service with Chevron Research 
Co., El Segundo, CA. For most of those 
years he was responsible for solvent 
research and technical service for the 
Chevron Corp. He was also a pioneer in 
working with regulatory agencies in sol- 
vent air pollution legislation. 

Mr. Ellis was President of the Los 
Angeles Society in 197 1-72 and General 
Chairman of the Western Coatings Soci- 
etiesSymposium and Show in 1974. After 
ten years on the Federation's Board of 
Directors, he was elected an officer and 
served as President in 1980-8 1. 

Mr. Ellis has published several papers 
in the JCT, two of which were prize- 
winners in the Roon Awards competition: 
"Precise Control of Solvent Blend Com- 
position During Evaporation"-Fourth 
Prize, 1971; and "Comparative Solvent 
Evaporation Mechanisms for Conven- 
tional and High Solids CoatingsLFirst 
Prize. 1981. 

Clifford K. Schoff has been named to 
the position of Scientist at the Coatings 
and Resins Div. of PPG Industries, Inc., 
Allison Park, PA. Dr. Schoff is President 
of the Pittsburgh Society and Member- 
ship Secretary-Treasurer of the ASTM 
Committee D-I. 

At the 101st Annualconvention of the 
Painting and Decorating Contractors of 
America, George M. Lukas, President of 
Southwest Painting, Inc., was elected 
President-Elect of the PDCA. Other 
officers elected included: President- 
Lawrence E. Gove; Vice-President- 
Martin A. Berger; Director of the Trea- 
sury-Jon Leuteneker; and Directors- 
Richard Grund and William F. Johnson. 

Pratt and Lambert, Wichita, KS, has 
announced three promotions in the firm's 
Industrial Coatings Div. Bill Ellison has 
moved to the position of Operations 
Manager of the Wichita Div., Tom Jewel1 
advanced to Group Leader of the Buffalo 
Industrial Coatings Laboratory, and Dan 
Bernard,Technical Director of the Wich- 
ita Div., has assumed additional re- 
sponsibilities for the Buffalo Div. Mr. 
Bernard is a member of the Kansas City 
Society. 

W.H. Ell18 R. Stanziola W.L. Kallal, Jr. G.E.F. Brewer 

Ralph StanzioIa,a founder and Execu- 
tive Vice-President of Applied Color 
Systems, Inc., Princeton,NJ, has resigned 
from the firm to pursue interests in 
teaching, research, and consulting in the 
field of color science. Maintaining an 
affiliation with ACS as a consultant, Mr. 
Stanziola will assist the ACS Applications 
Support Group in the research and 
development of solutions to complex 
color control problems and will also 
conduct customer training seminars. Mr. 
Stanziola is a member of the Philadelphia 
Society. In 1981, he received the Armin J. 
Bruning Award for outstanding contri- 
bution to the science of color in the field 
of coatings technology. 

Henley and Company, New York, NY, 
has added William L. Kallal, Jr., to its 
sales force. Headquartered in Henley's 
Distribution Center in Elk Grove Village, 
IL, Mr. Kallal will serve as a Sales 
Representative for the midwest territory. 
Mr. Kallal is a member of the Chicago 
Society. 

H.H. (Tex) Morris has retired from his 
post as Vice-President, Research and 
Development, for Freeport Kaolin CO., 
Gordon, VA, to reactivate the consulting 
firm of SSI Consultants, Macon, GA. 
Mr. Morris is a member of the Southern 
Society. 

Bryan F. Knudsen has joined VIP 
Enterprises, Inc., Miami, FL,asTechnical 
Services Manager. Mr. Knudsen's re- 
sponsibilities will include developing 
distributor and representative training 
programs as well as handling product and 
application recommendations, specifica- 
tions, and problems. 

The Association for Finishing Pro- 
cesses of the Society of Manufacturing 
Engineers has honored Dr. George E.F. 
Brewer by awarding him the status of 
"Certified Manufacturing Engineer 
through Eminence in the Field of General 
Finishing."Dr. Brewer is a member of the 
Detroit Society. 

The Inter-Society Color Council has 
elected three new members to its Board of 
Directors. Jack J. Hsia, Justin L. Renil- 
son,and Wolfgang Walter will serve three 
year terms. Retiring members from the 
ISCC Board are Dr. Fred W. Billmeyer, 
Jr., Rolf G. Kuehni, and Richard D. 
Ingalls. Dr. Billmeyer is a member of the 
New York Society. 

The Lord Corp., Erie, PA, has ap- 
pointed Charles Boehner as Technical 
Sales Represeniative in the Industrial 
Coatings Div. Based in the St. Louis 
office, Mr. Boehner will be responsible 
for sales in the midwest territory. 

Macbeth, a division of Kollmorgen 
Corp., Newburgh, NY, has promoted 
Kenneth M. Briot to Western Regional 
Sales Manager. Mr. Briot joined Mac- 
beth in 1984 as a Manufacturers Repre- 
sentative. 

Victor M. Willis is the Manager of 
Technical Services for the Paints Div. of 
Ace Hardware, Oak Brook, IL. Mr. 
Willis is a Past-President of the Chicago 
Society and has served on the Federation's 
Board of Directors. He is currently 
Chairman of the MMA Award Com- 
mittee. [In the March JCT, we errone- 
ously reported that Mr. Willis was a 
technical sales representative of Ace. 
Sorry, Vic.-Ed.] 
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To strengthen their market position, 
the Sun Chemical Corp., Cincinnati, OH, 
has realigned its Pigments Division. Jack 
Gormley has been appointed to the newly 
created position of Business Development 
Manager and Peter A. Lewis will succeed 
Mr. Gormley as Dry Color Business 
Manager. Both Mr. Gormley and Mr. 
Lewis are members of the CDIC Society. 
Alan Boles will assume responsibility as 
District Manager for the Southern Re- 
gion. In addition, Bobby J. Peaks has 
joined the division as Southwestern Dis- 
trict Manager, and Kenneth C. Drilling 
has been appointed as a Sales Repre- 
sentative. 

Stephen R. Sides has joined the staff of 
the National Paint and Coatings Associ- 
ation, Washington, DC. Mr. Sides will 
serveas Manager of Health Affairs in the 
association's technical division. Patrick 
J. Hurd, who previously held the position, 
has been promoted to Legal Coordinator, 
Health and Safety. 

Harvey C. Johnson has been named 
the Northern Regional Sales Manager 
with the Coatings Division of Ferro 
Corp., Cleveland, OH. Mr. Johnson will 
be responsible for sales of powder coat- 
ings in the northern region of the United 
States. 

As part of its corporate expansion and 
realignment, Nalco Chemical Co., Oak 
Brook, IL, has announced the following 
organizational changes: David E. Jack- 
son to the position of Executive Vice- 
President, U.S. Operations; Keith V. 
Davis-Executive Vice-President, Oper- 
ations Staff; C. Allen Smith-Group 
Vice-President and President of a 
new Energy Chemicals Div.; Edward J. 
Mooney-Group Vice-President and 
President of the company's restructured 
Industrial Div.; Roderick E. Eddy- 
Senior Vice-President, Corporate Devel- 
opment; W. Steven Weeber-Vice-Presi- 
dent, Marketing and James F. Lamhe- 
Vice-President, Human Resources. 

James V. Gates has assumed the office 
of Chairman of the Board and Chief 
Executive Officer of Mobile Paint Mfg. 
Co., Mobile, AL. Robert A. Williams is 
President and Chief Operating Officer of 
the firm. 

John F. Wood has been named Vice- 
President of Manufacturing, Akzo Coat- 
ings America, Troy, MI. Mr. Wood's 
responsibilities include management of 
the Engineering, Health and Safety De- 
partment and supervising manufacturing 
procedures and performance at the com- 
pany's plants. Mr. Wood is a member of 
the Detroit Society. 

The Midland Div. of The Dexter 
Corp., Waukegan, IL, has announced the 
recipients of the 1985 David L. Coffin 
Award, granted annually by the firm to 
honor and award full time technical 
members who have made outstanding 
innovations. The recipients included: 
Joseph A. Chess and Richard W. Clope 
for their work on "High Corrosion 
Resistant Primer for Use on Hot Dipped 
Galvanized Steel and Galvalume," and 
Michael D. Laffoon for his work on 
"Water ReduciblebF'and'C' Enamels for 
Food Cans." Honorable Mentions were 
granted to Jean DuBois and Michel 
Hesling, of Dexter's French Subsidiary, 
Societe des Vernis Bouvet, for their work 

entitled, "Glass Bottle and Jar Surface 
Coating,"and to Dr. Daniel L. Neumann 
for "Glue System for Corrugated Board." 

The Midland Division has promoted 
John Rybicki to Group Supervisor, In- 
dustrial Products Group. In his new 
capacity, Mr. Rybicki will be responsible 
for organizing, administrating, and evalu- 
ating the technical programs for the 
Cookware/Bakeware and One Compo- 
nent Urethane projects. 

Kevin Bosman has been added to the 
Analytical Services Group ofthe Midland 
Div. Mr. Bosman brings four years of 
experience in industrial research to his 
new position. 
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Two Hundred Attend Southwestern Paint Convention; 
Loren B. Odell Awarded Fifty-Year Membership Pin 

More than 200 persons attended the coatings industry in 1935, with the Davis In the Federation, Mr. Odellhas beena 
Southwestern Paint Convention from Paint Co., Kansas City. He joined the member of the Executive Committee and 
April 10-12, in Dallas,TX. The SWPC is Kansas City Society at the time. Board of Directors, Paint Show Chair- 
ajoint activity of the Dallas and Houston Future positions in the industry were: man twice, Annual Meeting Program 
Societies for Coatings Technology. The ChiefChemistandVPforManufacturing, Chairman, Meetings Committee Chair- 
event was held at the Anatole Hotel, Pratt Paint & Varnish Co., Dallas, six man, and Houston Society Representa- 
which will serve as co-headquarters for years; Research Chemist, Eagle-Picher tive to the Board. 
the Federation's Annual Meeting and Co., Joplin, MO., two years; Technical He has been an active participant in 
Paint Show in Dallas, 1987. Director, Vice-president, and President, several other organizations, such #as: 

The highlight of the closing luncheon James Bute Co., Houston, 18 years; NPCA, ACS,NACE, AIC, ASTM, Engi- 
was the presentation of the Federation's Director of Research and Technical Ad- neerscouncil of Houston,Texas Institute 
50-year membership pen and pin to ministrator, Napko Corp., Houston, 15 of Chemists, Kiwanis Club, and others. 
Loren B. Odell, a founder of both the years. 
Dallas and Houston Societies. Mr. Odell retired in 1978, but continues 

General Chairman of the SWPC was his involvement with the industry as a 1986 SWPC 

Ross Frank, of D&F Distributing, Inc. Consultant. The 1986 Southwestern Paint Con- 
The Program Chairman was Van Fal- He served in all Chairs of both the vention will be held at the Wyndham 
cone, of Koppers Co., and President of Dallas and Houston Societies, and is an Hotel (near Houston Intercontinental 
the Dallas Society. Honorary Member of Houston. Airport), April 9-1 1. 

Program Presentations 

Program presentations were: 

"Economic Recovery of Solvent Va- 
pors''-L. Durr, of DCI Corp. 

"Paint Software for Micro Com- 
puters"-S. Phelan, of DataLogix. 

"Recent Developments in Water-Borne 
Epoxy Chemistrym-P. Williams, of Cela- 
nese Specialty Resins. 

"Small Media ~ i l l i n i  SystemLL. 
Dombrowski, of Chicago Boiler Co. 

"Effect of Molecular Weight on Per- 
formance of Cellulosic Thickeners7'-D. 
Blake, of Dow Chemical U.S.A. 

"Organo Clays"-T. Powell, Jr., of 
United Catalysts, Inc. 

"High Solids Thermosetting Sys- 
temsLV. Calder, of S.C. Johnson & 
Son. 

"The Sandpiper Pump"R. Bennett, 
of Warren Rupp-Houdaille, Inc. 

"Business Conditions in 1985"-R. 
Carson, of Eastman Chemical Products, 
Inc. 

Mr. Carson was given first prize as the 
Best Speaker at the SWPC. Second prize 
went to Mr. Dombrowski. 

Mr. Odell 

Mr. Odell, a well-known figure in the 
coatings industry for a half-century, was 
presented the 50-year mementos by 
Joseph A. Bauer, Federation President, 
and Frank J. Borrelle, Executive Vice- 
President. 

A native of North Dakota and a 
graduate of NDSU, Mr. Odell joined the 

Washington Paint Technical Group 
celebrated 25th Anniversary in ~ p r i l  

The Washington Paint Technical "Effect of AnaerobicGrowth in Paints" 
Group highlighted "Twenty-five Years of -Dr. Robert A. Opperman, of Cosan 
Commitment," at its 25th Annual Sym- Chemical Corp. 
posium, held on April 15-16, in Wash- 
ington, D.C. Chaired by Kenneth L. "Regulations Affecting the Coatings 
Zacharias, of NPCA, the program pro- 1ndustryv-Bmce Hamill, Esq.. of Na- 
vided for an exchange of information tional Paint and Coatings Association. 
between the paint and coatings industry 
and representatives of government agen- 
cies interested in and responsible for 
specification development, quality as- 
surance, and acquisition of a broad 
spectrum of coatings items. The following 
presentations were included: 

"Business Outlook for 1985"Dr. 
Ronald Utt, of U.S. Chamber of Com- 
merce. 

"Automotive Coatings Directions9'- 
Dr. J. David Norstrom, of Ford Motor 
Co. 

"In-House Solvent Recovery" 
Michael J. Schmutzer, of Disti, Inc. 

"Titanate and Zirconate Coupling 
Agents for High Performance Coatings 
and Composites"Salvatore J. Monte, 
of Kenrich Petrochemicals Inc. 

"Tailor-Made Amino Functional 
Epoxy Curing Agents9'-Michael Lan- 
dise, of Henkel Corp. 

"Reflective Floor Coatings for Aircraft 
HangarsLDr. Peter J. Hearst, of Naval 
Civil Engineering Laboratory. 

"Recent Research and New Standards 
at SSPCVDr .  Bernard Appleman, of 
Steel Structures Paint Council. 

"What's Happened to  Waterborne 
Coatings"-Nicholas Roman, of Rohm 
and Haas Co. 

"Chlorinated Rubber Paint Systems 
for Stmctural Steel-Twelve Years Later" 
-Dean M. Berger, Gilbert/Common- 
wealth, Inc. and Rufus F. Wint, of WIND 
Associates. 

"Use of Titanium Pigments in High 
Solids Coatings9'-Calvin C. Tatman, of ' 
SCM Pigments. 

"Fire Retardant Materials Program of 
NAVSEA3'-John J. Tock, of Naval Sea 
Systems Command. 

During the Symposium, WPTG Presi- 
dent, John M. Montgomery, of Verlan 
Limited, presented Mr. Zacharias with 
the "Man of the Year" Award in recogni- 
tion of his many contributions to the 
organization. 
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DePaul Univ. Institutes Masters Degree Program in Coatings Technology 
The Chemistry Department of DePaul 

University, Chicago, IL, has organized a 
Master of Science degree program in 
coatings technology to begin in fall of 
1985. The main objectives of the program 
are to satisfy the demand for technical 
professionals in the coatings industries at 
an advanced level and to provide an 
opportunity for Bachelor of Science level 
coatings chemists in the Chicago area to 
enhance their knowledge and skill for 
improved levels of performance and 
advancement in salary and rank. 

Admission to the program requires 
admission to the DePaul Graduate 

School. Candidates should have earned a 
B.S. degree in chemistry or its equivalent. 
The 12 course curriculum, which will 
require about six quarters of effort, 
includes two advanced courses each in 
organic chemistry, inorganic chemistry 
and physical chemistry; three courses in 
polymer chemistry; and three courses in 
coatings technology, one of which is a 
coatings laboratory. 

The Chemistry Department at DePaul 
has a full-time faculty of ten persons, two 
of whom have been teaching the physical 
chemistry of polymers and polymer syn- 
thesis for 12 years. Coatings chemists 

ACS Sponsors Color Technology Seminars 
Applied Color Systems, Inc., Prince- Session IV will deal with instrumental 

ton, NJ, has scheduled a series of color color control, and Session V will cover 
technology seminars to be held in the special topics such as the aesthetics of 
U.S. and Latin America throughout color, the effect of gloss on perceived 
1985. Under the direction of Wes Cop- color, and uses of computer color control 
pock, ACS Director of Educational Ser- systems for inventory control and batch 
vices, the seminars will cover wide ranging ticketing. 
topics of practical interest to both man- The North American seminar schedule 
agement and technical personnel. includes the following: July I-3-Myrtle 

Each seminar will be organized in five Beach, SC; Aug. 21-23-Cape Cod, MA; 
sessions. Session I will deal with color Sept. 30-Oct. I-Toronto, Canada; Oct. 
physics and will cover such topics as 3-4-Montreal, Canada; and Dec. 18- 
additive and subtractive color mixing; 20-Orlando, FL. 
metamerism; spectrophotometry and For additional information, contact 
colorimetry; and metallic and pearlescent Wes Coppock, Applied Color Systems, 
effects. Session I1 will focus on color Inc.,2848-M CarolinaCenter,I-85 South, 
specifications, examiningacceptability of Charlotte, NC 26208. 
color vs perceptibility, and the estab- 
lishment of color quality assurance 
parameters. 

Turbid media theory will be explored 
in the third session. spe&icsteps involved 
in color matching will be discussed, along 
with techniques for determining absorp- 
tion and scattering co-efficients and the 
proper development and maintenance of 
accurate color data files in computer 
systems. 

Corrosion Short Course 
Offered at Lehigh Univ. 

The 14th Annual Corrosion Short 
Course will be held at Lehigh University 
in Bethlehem, PA, on July 15-19. 

Entitled "Corrosion and Its Control by 
Protective Coatings," the course will 
focus on corrosion principles and the 
mechanisms of corrosion beneath paints, 
metallic coatings and inorganic coatings. 
Additional information may be obtained 
by contacting Prof. Henry Leidheiser, Jr. 
or Dr. Richard Granata, Sinclair Labora- 
tory #7, Lehigh University, Bethlehem, 

from local industries teach the specialized 
courses. The Chemistry Department is 
located on the Lincoln Park Campus and 
graduate courses are all taught in the 
evening. 

The Coatings Technology Program at 
DePaul University has received the en- 
dorsement and active support of the 
Chicago Society for Coatings Tech- 
nology. 

For more information and for applica- 
tion to the Graduate School at DePaul 
University, write to Dr. Jurgis A. Anysas 
or Dr. Fred W. Breitbeil 111, at DePaul 
University, Dept. of Chemistry, 1036 
West Belden Ave., Chicago, IL 60614. 

Daniel Products Co. Holds 
Seminars in Far East 

Daniel Products Co., Jersey City, NJ, 
recently held technical seminars in Sing- 
apore and Jakarta, Indonesia. Both two- 
day sessions were attended by principal 
chemists from leading paint and ink 
companies of Singapore, Indonesia, 
Malaysia, Thailand, Hong Kong, and 
Taiwan. The seminars, designed to reach 
overseas technical audiences, were or- 
ganized by Harry Langeslag, of Southeast 
Asia for DSM Resins, BV, The Nether- 
lands. DSM Resins is the master dis- 
tributor for Daniel Products' line of 
pigment dispersions and specialty addi- 
tives in parts of Europe, Africa, South 
America, and Asia. 

. - CALL FOR PAPERS - - - 

Ninth Annual Meeting 
of 

The Adhesion Society 

The Ninth Annual Meeting of the Adhesion Society will be held on February 
9-12,1986 at the Marriott Hotel on Hilton Head Island, SC. Session topics and 
organizers include: 

THIN FILM ADHESION: MICROELECTRONICS TECHNOLOGY (Dr. P. Ho, IBM, 
P.O. Box 218, Yorktown Heights, NY 10598). 

BOND DURABILITY AND SURFACE ANALYSIS (Dr. A.V. Pocius, 3M Co., Bldg. 
209-IC. St. Paul. MN 55144). 

EVA;UATION OF A D H E S I ~ N  TEST METHODS (Dr. H.F. Brinson, Virginia 
Tech, ESM Dept., Blacksburg, VA 24061). 

ADHESIVE SYNTHESIS A N D  FORMULATION (P.M. Hergenrogher, NASA- 
LaRC, M.S. 226, Hampton, VA 23665). 

GENERAL PAPERS (Dr. R.A. Draughn, Medical Univ. S.C., Materials Sci. 
Dept., Charleston, SC 29425). 

Persons interested in presenting papers in the above areas should contact the 
respective organizers directly. Paper titles are due July I and abstracts are due 
on October 1. 

Further details on the meeting can be obtained from Program Chairman, Dr. 
J.P. Wightman, Virginia Tech., Chem. Dept., Blacksburg, VA 24061. 
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i ar 
such a t., plus. 

fi Outstanding heat resistance. 

~3 Superior weathering properties. 

r"m 

F 9 Better wetting and flow-out. 

7 -7 

T Increased adhesion. 

PW 
j Improved mar-resistance. 

Fr? 

p l Reducedfoaming. 

You can choose from a full line of silicone paint resins and additives that offer 
proven advantages over organic alternatives. So you'll be able to improve your 
paint's resistance to temperature and weather. And solve any number of 
performance and processing problems. 

They can be used with a wide variety of coatings, too. Solvent or solventless. 
Water-borne or powder. Conventional or compliance. 

Then there's the Dow Corning commitment to silicone technology that 
assures you of state-of-the-art-products, and guidance on using them. And our 
nationwide distributor network gets them to you fast. 

To add a big plus to your formu- 
lation, write for our free product 
selection guides. Dow corning 
Corporation, Dept. E-4026, 
P.O. BOX 0994. Midland. MI 48640. DOW COSUVING" 
D o w  Cornlng Corporation. 1984 
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DISTRIBUTORS 
CHEMCENTRAL 
Corporation 
Ashland 
Chemical Co. 

l ndustrial Chemical 
& Solvents Division 

REGIONAL 
DISTRIBUTORS 

East 
Kramer Chemicals, Inc. 
George Mann & 

Company, Inc. 
New England Resins & 

Pigments Corporation 
Monarch Chemicals 

South EastISouth West 
Weskem, Inc. 
Rinchem Company, Inc. 
Industrial 

Chemicals, Inc. 

Mid-West 
Barton Solvents, Inc. 
Mozel Chemical 

Products Co. 
Chemical Sales, Inc. 
Jensen-Souders 

Associates, lnc. 

Hawaii 
Chemical Sales & 

Services 

Ether-Ester Solvent 

Check the Yellow Pages 
for Local Branches. 

DOW CO~ING" - - Featured in literature is a new proprie- 
tary primary alcohol. Reported to be an 
economical alternative to n-hexanol, it 
also has potential as a slow evaporating 
solvent for inks. Write to Union Carbide 
Corp., Solvents and Coatings Materials 
Div., Dept. K3442, 39 Old Ridgebury 
Rd., Danbury, CT 06817, for details on 
UCAR Hexanol. 

Introduced in literature is ethyl 
3-ethoxypropionate, a solvent compatible 
with a wide range of resins. This solvent 
features an evaporation rate which is 
suitable for both airdried and baked 
coatings. For additional information, as 
well as sample and trialquantities, contact 
J.J. Jones, New Products Div., Eastman 
Chemical Products, Inc., P.O. Box 431, 
Kingsport, TN 37662. 

Dlspersion 
A new highly pigmented water-based 

lampblack typedispersion is featured in a 
brochure. The product contains 50% 
pigment in a non-ionic type dispersant 
system and can be employed in a variety 
of aqueous applications. Write to Merril 
D. Garret, CDI Dispersions, 27 Haynes 
Ave., Newark, NJ 07114 for brochures 
and samples of Black Shield U12716. 

Pumps 
A redesigned, "state of the art" air 

distribution system focusing on opti- 
mizing air flow is the subject of a recently 
released brochure. The system provides 
up to 13% greater pumping capacity and 
reduced air consumption averaging over 
10% across the entire performance range. 
For further details on the "Supersaver," 
contact Wilden Pump & Engineering 
Co., P.O. Box 845, Colton, PA 92324. 

Solvents Guide 
A 12-page booklet describes a wide 

range of solvents used in the formulation 
of higher solids coatings. Covered in the 
guide are ketones, esters, alcohols, and 
glycol ethers. A comparison of the char- 
acteristics of low stilids and higher solids 
is also included. Copies of "UCAR 
Solvents for Higher Solids Coatingsmcan 
be obtained from Union Carbide Corp., 
Solvents and Coatings Materials Div., 
Dept. K3442, 39 Old Ridgebury Rd., 
Danbury, CT 06817. 

Hexyl Alcohol 

Analyzer 
A new particle size analyzer is detailed 

in a product bulletin. Determining parti- 
cle size from I50 to 0.1 micrometers 
diameter using photoextinction as the 
detection method, this instrument pro- 
vides rapid measurement of the particle 
size distribution of fine powders or 
slurries. Further information on the Mi- 
croSizer 5300 is available from Micro- 
meritics Instrument Corp., 5680 Goshen 
Springs Rd., Norcross, GA 30093. 

Thlxotropic Agents 
A full-color, 16-page brochure em- 

phasizes the benefits of liquid and gel 
thixotropic additive systems. Explained 
in the brochure are the handling, blend- 
ing, and processing advantages of the 
liquid and gel agents over solid systems. 
Suggested applications and examples are 
also included. For a copy of product 
brochure #I084 362-511 write: Lubrizol 
Corp., Diversified Products Group,29400 
Lakeland Blvd., Wickliffe, OH 44092. 

Cavity Pumps 
A two-page data sheet describes a new 

series of mini progressive cavity pumps. 
The pumps are suited to metering a wide 
range of materials as well as pumpinglow 
volumes of shear sensitive and high 
viscosity/high solids content materials, 
sludges, abrasives, and heavy pastes. For 
copies of the data sheet, contact Netzsch 
Inc., 119 Pickering Way, Exton, PA 
19341. 

Grinding Mills 
Data sheets, outlining a series of small 

media grinding mills, have recently been 
published. The sheets describe the grind- 
ing system and list the mill's extensive 
applications: processing of printing inks; 
dyestuffs; food/pharmaceuticals; paints; 
pigments; magnetic coatings; minerals; 
and ceramics. Further details are available 
from Netzsch Inc., 119 Pickering Way, 
Exton, PA 19341. 

Dispersions 
Two new lines of color dispersions for 

industrial coatings are discussed in a 
product bulletin. One dispersion is com- 
patible in solvent-borne systems, and the 
other is designed for water-borne systems. 
For technical information and samples, 
contact Pacific Dispersions, Inc., 4615 
Ardine St., Cudahy, CA 90201. 
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MSDS Software 
The benefits ofa  new software package 

are outlined in literature. Designed to 
eliminate paper work and calculations 
involved in meeting the reporting obliga- 
tions of the OSHA Hazard Communica- 
tion Standard, the package produces a 
comprehensive 10-section Material Safety 
Data Sheet in a short amount of time. 
Currently the package is designed for the 
IBM PC and DEC PDP-I I minicom- 
puters. For additional information on the 
MSDS program, contact Parallax Com- 
puter Corp., P.O. Box 3357,3490 Route 
I,  Building 19-1, Princeton, NJ 08540. 

Goniophotometer 
The application and use of a new 

goniophotometer are included in a bro- 
chure. The instrument allows researchers 
and manufacturers to study the light 
scattering phenomenon of materials and 
products in two or three dimensional 
analysis. The goniophotometer has uses 
in the paint, paper, plastics, film, audio 
and video tape, cosmetics and hair care, 
electronics, and chemicals industries. 
Write to HunterLab, 11495 Sunset Hills 
Rd., Reston, VA 22090 for further details 
on GP-IR. 

industrial Meters 
An eight-page, two-color brochure de- 

scribes the key features and benefits of 
industrial meters. The Illuminance Meter, 
Luminance Meter 1; Chroma Meter I1 
Reflectance, Chroma Meter 11 Incident, 
and TV Color Analyzer I1 are discussed 
in the brochure. For copies, contact John 
T. McCasland, Minolta Corp., I01 Wil- 
liams Dr., Ramsey, NJ 07446. 

Storage Tanks 
Cone bottom, vertical liquid storage 

tanks designed to withstand maximum 
loads and stresses are outlined in a 
brochure. Technical specifications on the 
tanks can be obtained from Certified 
Equipment & Mfg. Co., P.O. Box 298, 
Springfield, 1L 62705. 

Mixers 
A four-page brochure describing a line 

of double planetary mixers is now avail- 
able. Covering nine models, the brochure 
includes product specifications such as 
dimensions, void and working volumes, 
HP, orbit speeds, and blade speeds. Write 
to Premier Mill Corp., 220 E. 23rd St., 
New York, NY 10010 for copies of the 
brochure. 

Calcined 

for paints. 
Huber now offers expanded production on a full line of corn- 
petitively priced calcined and hydrous clays for aqueous and 
nonaqueous systems. Save on frei ht costs for combined 
carload/truckload shipments. ~ e w  Rydrous rades feature 
Huber 970. a specially processed fine particee sire, high 
brightness clay. Call or write for deta~ls. 

J.M. HUBER CORPORATION CLAY DlVlSlONlMARKETlNG DEPARTMENT 
Route 4 Huber, Macon, Georgia 31298 Telephone 9121745-4751 1028 

Data sheets outlining the full line of 
production size grinding mills have been 
published. The sheets describe the milling 
systems which are designed for grinding 
high solids and high viscosity materials 
containing hard to grind pigments. For 
copies on the Johnsmall Media Grinding 
Mills contact Netzsch Inc., Grinding 
Dept., 119 Pickering Way, Exton, PA 
19341. 

Latex 
Performance capabilities of a new high 

solids acrylic emulsion are described in a 
brochure. Weather-barrier coatings with 
good application properties and dura- 
bility can be formulated with the latex 
because of its resistance to water. The 
new emulsion is also recommended for 
caulks, sealants and mastics. Request 
copies from: Union Carbide Corp., 
UCAR Emulsion Systems, Dept. K3442, 
39 Old Ridgebury Rd., Danbury, CT 
06817. 

Resins Study 
A brochure listing the tentative table of 

contents of a new techno-economic multi- 
client study entitled, "Tackifying Resins" 
has been released. The study will provide 
technical, economic and marketing in- 
formation on tackifiers, their raw mate- 
rials and end uses, major suppliers, users, 
and market shares. Statistical projections 
to 1990 will also be included. For the free 
brochure, contact Skeist Laboratories, 
Inc., 112 Naylon Ave., Livingston, NJ 
07039. 

Colorants 
Outlined in a pamphlet are the proper- 

ties of an expanded line of colorants. The 
colorantsare available fora wide range of 
vehicle systems used in the automotive, 
textile, coating, plastics and other indus- 
tries. They arealsoavailable in acomplete 
r a n p  of solid and liquid pigments for all 
processing methods. Inquiries for copies 
should be sent to Raymond F. Wardle, 
Permuthane Polymers, Cowin St., P.O. 
Box 3039, Peabody, MA 01960. 

Hazardous Waste Directory 
Adirectory identifying 121 commercial 

facilities licensed to treiit, store, and 
dispose of hazardous wastes has been 
published. Compiled from an annual 
survey conducted in February 1985, the 
directory offers pertinent information on 
each facility as well as results of a survey 
todetermine theoutlook for new facilities. 
Single copies are available for $75 and 
can be ordered from McCoy and Associ- 
ates, 13131 West Cedar Dr., Lakewood, 
CO 80228. 
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Organometalllcs 
A booklet covering 16 zircoaluminate 

products varying in organo-functionality 
and solvent base has been published. All 
the products are added directly to the 
resin and/or solvent grind and no pre- 
treatment is necessary. Further details 
can be obtained from Lawrence B. Cohen, 
Cavedon Chemical Co., Inc., P.O. Box 
329, Woonsocket, R102895. 

Hazards System 
A Hazardous Materials Identification 

System designed by the National Paint 
and Coatings Association is now avail- 
able. The system includes labels, wallet 
cards, posters, implementation manual, 
MSDS Guide, raw materials rating man- 
ual, and a slideltape program for em- 
ployee education and training. To order a 
set, contact Labelmaster, Customer Ser- 
vice Dept.,5724N. Pulaski Rd., Chicago, 
IL 60646. 

Color Control 
A process image color control system 

has been introduced in literature. The 
system allows users to directly measure 
color images of their product. Included 
in the system are an optical sensor, 
designed for reflectance color measure- 
ment, and a data processor for direct 
measurement of the various instruments. 
For applications information, write to 
Hunter Associates Laboratory, 11495 
Sunset Hills Rd., Reston, VA 22090. 

Storage Tanks 
Performance specifications and tech- 

nical details of stainless steel storage 
tanks are outlined in a data sheet. The 
ribbed tanks have 14 gauge shells, cone 
tops, and 12 gauge cone bottoms to 
withstand maximum loads without rup- 
ture or spills. For further information on 
the Type 304 tanks, write to Certified 
Equipment & Mfg. Co., P.O. Box 298, 
Springfield, IL 62705. 

Hazards Report 
The National Institute for Occupa- 

tional Safety and Health has recently 
issued a report entitled, "Recommen- 
dations for Control of Occupational 
Safety and Health Hazards . . . Manu- 
facture of Paint and Allied Coating 
Products."The report provides guidance 
for protecting workers involved in the 
manufacture of paint and allied coating 
products. Send inquiries for copies to 
Publications Dissemination, NIOSH, 
4676 Columbia Pkwy., Cincinnati, OH 
45226. 

Color System 
An on-line color measurement system 

designed to measure the color and ap- 
pearance of raw materials and finished 
products on the processing or production 
line is the subject of a new product 
bulletin. Incorporatinga modulated light 
source and fiber optical probes, the 
system provides a flexible measurement 
system free from stray light. For detailed 
technical information on the Dynagard 
System, write to Pacific Scientific, Gard- 
ner/Neotec Instrument Div., 2431 Linden 
Ln., Silver Spring, MD 20910. 

Viscometer System 
The simplified set-ups and complete 

software control of a rotational vis- 
cometer provided by a new computer 
controlled viscometer system are de- 
scribed in a bulletin. The system enables 
researchers to perform flow curves, con- 
stant shear rate, viscosity/time, and vis- 
cosity/temperature tests easily and 
quickly. Various software programs are 
available for measurements and data 
evaluation. Contact Darren Bronen, 
Haake Buchler Instruments, Inc., 244 
Saddle River Rd., Saddle Brooke, NJ 
07662 for copies on the Rheocontroller. 

Coatlngs Gauge 
Performance specifications as well as 

special features of a coatings thickness 
gauge are outlined in a brochure. The 
gauge is designed for use in paint, 
electroplating, galvanizing, and metal 
coatings. For copies of the four-color 
brochure, contact Elcometer Inc., P.O. 
Box 1203, Birmingham, MI 48012. 

Stainless Steel Tanks 
A new line of stainless steel tanks and 

process vessels has been featured in 
literature. Available in a wide range of 
standard sizes and configurations, the 
tanks offer ease of cleaning and complete 
drainage. Contact Robert Richman, 
Stainless Metals, Inc., 43-49 loth St., 
Long Island City, NY 11 101. 

Black Colorant 
Highlighted in a product bulletin are 

the anti-settling characteristics of a new 
black colorant for thermoplastics. Form- 
ulated for injection molding and blow 
molding, the colorant exhibits superior 
masstone and jetness. Contact James 
Steever, Pigment Dispersions Inc., 54 
Kellogg Court, P.O. Box412, Edison,NJ 
08818 for technical data. 

' -Q 
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;-Here today and tomormw 
,Microcrystalline Silica: the ideal, inert fillerlextender 

Oneof llllnois Mlnerals' 10 grades of m~crocrystalline silica 
IS certaln to meet your specs for an Inert f~lleriextender. 
It's econom~cal, versatile and, what's equally Important, 
readlly avallable. llllnols Mlnerals' 11,000 acre reserve of 
thls remarkable matertal 1s sufficient to meet projected 
Industry demands for the next 1200 years1 

llllnols Mlnerals produces SIX alr-floated grades and 
four IMSILSm, or mlcronlzed grades. 

If you'd llke more lnformation on m~crocrystalline 
stlica, the Ideal, Inert f~lleriextenderthatw~ll beas readily 
avallable tomorrow as ~t 1s today, call or wrlte for our 
bulletln 203 

I ILLINOIS MINERALS COMPANY 
2035 Washtngton Avenue, Cacro, lltcnocs 62914 
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Metric Conversion-An Idea Whose Time Has Come 
TO THE EDITOR: 

In reading the article by Earl Hill on 
unit conversions, (JOURNAL OF COATINGS 
TECHNOLOGY, Open Forum, January 
1985, p. 73) one is impressed primarily by 
the amount of effort required to manipu- 
late so called "English" units, when the 
much simpler metric system is available. 
With the further complication of mixed 
metric and "English" units, the whole 

arrangement seems jerry-built and ab- 
surd. Useful as Mr. Hill's article might be 
under present circumstances, 1 think the 
kind of effort it represents would be 
better expended toward theconversion of 
our industry to theexclusive use of metric 
units. 

LEONARD SCHAEFFER, 
The Leneta Company 

Ho-Ho-Kus, NJ 

)MPANY 
and Planfs Sand, 
O m M S  PO BOX 

T o  THE EDITOR: 
I appreciate the comments of Mr. 

Leonard Schaeffer of The Leneta Co. 
with reference to my article on metric 
conversion charts. 

From a personal viewpoint, 1 haveused 
only metric units for about the last five 
years. I can now even say degrees Celsius 
without thinking. Although I totally 
agree that we should use the metric 
system exclusively, my experience indi- 
cates that this is not happening in a few of 
our labs, many of our production facili- 
ties, and with only a few exceptions, not 
with our ultimate customers. It was for 
this reason that I prepared the charts in 
the article with both metric and English 
units so that interested users would have a 
choice. Partly it was for an update, since 
previous charts of this type have been 
mostly all English conversions. Theequa- 
tions were included so that persons with 
an active interest in conversions could 
program them into a pocket calculator or 
personal computer for more exact results. 
The graphs, of course, give a good overall 
picture of conversion but suffer somewhat 
in accuracy due to their very nature, even 
though they were done by computer. 

Overall, I think it would be very 
informative if someone could institute a 
survey to track just what degree of both 
"soft" and "hard" conversion is taking 
place in our industry-in the laboratory, 
marketing, production and with cus- 
tomers. I know of no such information. 
Perhaps this would be a good project for 
the NPCA or the FSCT. 

It would also be informative to begin 
keeping a record of the use of both "soft" 
and "hard" metric conversions. Perhaps 
then we could see if, over a period of years 
in our industry, the use of the metric 
system is increasing, decreasing, or stay- 
ing about the same. A tendency toward 
the last two situations would be cause for 
concern and could signal the need for 
increased action to implement conversion. 

Unfortunately, to be perfectly realistic, 
I fear that metricconversion in the United 
States is a good idea whose time has not 
really come and whose acceptance is only 
problematical. We will probably all be 
Methuselah's before it comes about a t  
anything close to universal acceptance. 

H. EARL HILL 
The Lord Corporation 

Erie, PA 
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FEDERATION SERIES ON COATINGS TECHNOLOGY 

Unit 
Prlce 

Title (@ $3.50) 

"Introduction to Coatings Technologyu-W. R. Fuller (Oct. 1964) (Revlsed May 1973) 

"Formation and Structure of Paint F~lms"-W. R. Fuller (June 1965) 

"011s for Organic Coatings"-F. L. Fox. (Sept. 1965) 

"Modern Varnish Technology"-A. E. Rhelneck. (May 1966) 

"Alkyd ResinsM-J. R. Blegen. (Mar. 1967) 

"Solvents"-W. R Fuller. (May 1967) 

"Whlte H~ding and Extender P~gments"-W. H Madson (Oct 1967) 

"lnorganlc Color P~gments"-W. R. Fuller and C. H. Love (Mar 1968) 

"Organic Color P~gments"-J. G. Mone. (July 1968) 

"Black and Metalllc P~gments"-W. S. Stoy. E T Usowsk~. L P Larson. D Pass~gl~. W. H. 
Byler. R. Evdo, and W. von Flscher. (Jan. 1969) 

"Paint Dr~ers and Additives"-W. J. Stewart. (June 1969) 

"Prlnc~ples of Formulat~on and Paint Calculat~ons"-W R. Fuller (June 1969) 

"Ammo Resins In Coatings"-W. L Hensley and W E McG~nty (Dec 1969) 

"Silicone Resins for Organ~c Coattngs"-R. W. Clope and M A. Glaser (Jan 1970) 

"Urethane Coa11ngs"-D. Lasovick (July 1970) 

"Dispersion and Grindlnge-M. H. Schaffer. (Sept. 1970) 

"Acrylic Resins"-Gerould Allyn. (Mar 1971) 

"Phenolic ReslnsV-R. D. McDonald. (Mar. 1971) 

"V~nyl Resins"-G. M. Powell. (Apr. 1972) 

"Epoxy Resins"-R. A. Allen (Apr. 1972) 

"N~trocellulose and Organosoluble Cellulose Ethers In Coa11ngs"-E C. Hamllton and 
L. W. Early. Jr. (Sept 1972) 

"Plast~c~zers"-J. K Sears (June 1974) 

"Interlor FlnlshesU-Murray Abrlss and Ollver Volk (Apr 1976) 

"Exter~or House PalntU-G G Schurr (May 1977) 

"Automot~ve F~n~shes"-Ralph Wtll~ams (July 1977) 

"Corrosion and the Preparat~on of Metall~c Surfaces for Palntlng '-Cltve H Hare (Feb 1978) 

"Antl-Corrosive Barr~er and lnhtb~tlve Primers -Cllve H Hare (Feb 1979) 

Handy flat back blade-type binders which will hold 18 units in the "Federation 
Series on Coatings Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10.00 each 

TERMS OF ORDER 

- PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS - 
I PREPAID ORDER: 

Handling and Postage included in price 

ORDERS REQUIRING BILLING: 
Minimum Order-$10.00. Postage and 
Handling Charges, Additional 

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

Pennsylvmla nsldenb please add 6% MI" 1.1 

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

c/o Mr. Ray Tennant. Carrs Paints Limited, Westminster Works, Alvechurch Rd. 
Birmingham 831 3PG, England 5/83 



The biggest improvement in 
40 years has made U.S. Savings 
Bonds an ideal investment. 

A variable interest rate lets 
you share in rates offered by 
today's securities market. No limit 
on how much you might earn. 

What makes this improved 
Bond ideal is that you're protected 
by a guaranteed minimum. And if 
the Bond is held to maturity, you'll 
double your money. 

Take another look at this 
opportunity without risk. 

inAmerica. 

. 

ENCYCLOPEDIA OF 
CHEMISTRY 

Edited by 
Douglas M. Considine, P.E. 
and Glenn Considine 

Published by 
Van Nostrand Reinhold Co. 
New York, NY 
1082 pages, $89.50 

Reviewed by 
Dr. Thomas J. Miranda 
Whirlpool Corp. 
Benton Harbor, MI 

n y w  are UI all Involved Thls monumental dlct lm 
wlth matters daallng wlth ary la useful toall Ideraat- 
wganlc coatlngs. rush an ed In palnt, and who Isn't? 
ordfr for thls book. h la useful to veteran tech- 

Metal Flnlshlng nologlsts, new scientlata 
emerging from universltles, 

nlghlycommendcdand wlII and secretarlea who need 
undoubtedly be needed In splllng uidea 
all palnl Ilbrarles. As&, sfa~dardlzallon 

World Surlece News 
COaflngs Abslracfs The b w k  Isa landmark In 

One's adrnlratlon grows " 'Ietd. 
pa e by age   he w o r ~  IC- Chemical Mamflng 
voted, t h  cdre and anew Reporter 
tlon to detall are truly Oneof the most ImpoMnt 
admirable. and apprulated bwka 

Ausballan 011 and ever publlahed for the palm 
Colour Chernlals' and cwtinga Industry. 

Proceedings and News Western P a l l  lnduslry 

5500 ENTRIES. 4500 TERMS. 
3 CATEGORIES. 600 REFERENCES. 

632 PAGES (6x9) CASE BOUND. 

PAINTICOATINGS DICTIONARY 
TERMS Prepaid--Postage & Handling included 

OF  ORDER} To be billecLPostage & handling charges will be added., 

$30-Federation Member $50-Non-Member 
Name 

Company 

Address 

City Slate Zip- 
Pennsylvania residents please add 6% sales tax 

Federation of Societies for Coatings Technology 
1315 Walnut St., Suite 832, Philadelphia, PA 19107 

This fourth edition of the popular 
encyclopedia, begun in 1956, has been 
completely revised. The editors have 
made every attempt to include new 
material, more than doubling the content 
of the previous issue. As a result, greater 
attention was used in selecting wordage 
and using more illustrations. 

While the book may serve thechemical 
needs of chemists, it offers the oppor- 
tunity to search for interdisciplinary 
fields, i.e., metals, energy sources, plant 
chemicals, waste and pollution, and a 
host of topics. This volume should be a 
useful desk reference. 

ORGANIC COATINGS 
SCIENCE AND TECHNOLOGY 
VOL. 6 

Edited by 
Geoffrey D. Parfitt and 
Angelo V. Patsis 

Published by 
Marcel Dekker, Inc. 
New York, NY 
534 pages, $75.00 

Reviewed by 
Dr. Thomas J. Miranda 
Whirlpool Corp. 
Benton Harbor, MI 

This volume is the sixth in the series of 
collected papers presented annually at the 
Athens Conference which features papers 
from the Eighth International Conference 
in Organic Coatings Science and Tech- 
nology and includes results obtained 
from 24 invited and three contributed 
papers. 

Included in this volume are the latest 
developments in Organic Coatings pre- 
sented by leading experts in the field. 
Emphasis includes works on pigments, 
solvents, high solids, epoxies, alkyds and 
clear coatings. Also included are new 
approaches to corrosion protection and 
surface analytical instrumentation and its 
use in solving coating problems. 

Like its predecessors, this book pro- 
vides the coatings technologist an excel- 
lent review of the current scientific and 
developmental advances being made in 
the field. This volume is recommended 
for those seeking an update on coatings 
developments. 
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by Earl Hill 

Famous Names, Famous Faces 

Solution 
to be 

pub11 
ri 

b 

shed in 
lu/y 
Due 

No. 6 

ACROSS 
1. Flash Point tester 
4. Known for color theory 
5. Common refractometer 
6. Paint scientist pioneer 
7. Abrasion equipment, 

e.g. 
8. Reflective metallic 

pigments 
9. Classic resin tradename 

11. - gel (T.N.) 
12. Type of hardness 

(K-1 
14. Famous calcium 

carbonate 
16. Curing agents 

( C L )  
17. Polymers are his life 

(M-) 
18. n t r o l  
19. Known for emulsion 

work 
20. Flow cup 
22. Cryptometer 
23. The large family 

company (Ohio) 

25. Temperature person 
26. Urethane pioneer 
28. Solubility Parameter 

pioneer 
29. Let there be light 
32. Classic flow control 

agent 
33. Famous vendor (Eng. 

origin) (Abr.) 
34. White stuff (T.N.) 
35. - unit 
37. Scientist Antoine 
39. Viscosity, e.g. 
40. Research institute head 
41. Emulsion named for a 

Greek letter (T.N.) 
42. Polymeric thickener 

supreme (T.N.) 
43. Pigment trade name 

( H E )  
44. Electrocoat pioneer 

(B-r 
45. Classic defoamer 

DOWN 
1. Heavy slippery 

powderlplastic 
2. Known for earth 

pigments 
3. Reagent for reducing 

sugars (An. Chem.) 
4. Rheological theorist 

10. Phila. JCT person 
(B-1 

13. The equipment people 
15. Another type of 

hardness 
19. Color 8. appearance 

pioneer 
21. Calcium silicate named 

after him (W.H.W.) 
24. Plastic can (T.N.) 
26. So. European 

turpentine 
27. Tom M (JCT) 
30. Type of hexagon cell 
31. T- Hydrometer 
36. The chart people 
38. Well known Microknife 
39. Drawdown bar 



Cornin9 Events 

FEDERATION MEETINGS 
For information on FSCT meetings, contact FSCT, 1315 Walnut 
St., Philadelphia, PA 19107 (215-545-1506). 

(Oct. 7-9)-63rd Annual Meeting and 50th Paint Industries' 
Show. Convention Center, St. Louis, MO. 

(May 13-16)-Federation "Spring Week." Seminar on 13th 
and 14th; Society Officers on 15th; and Board of Directors on 
16th. Sheraton Station Square, Pittsburgh, PA. 

(Nov. 5-7)-64th Annual Meeting and 51st Paint Industries' 
Show. World Congress Center, Atlanta, GA. 

SPECIAL SOCIETY MEETINGS 

(Nov. 5-6)-Symco '85. 15th Annual Chicago Society 
Coatings Symposium, "The Right Stuff." Knickers Restaurant, 
Des Plaines, IL. (Lonnie U. Haynes, Chairman, Hercules. 
Incorporated. 300 E. Schuman Blvd., One Energy Center. Suite 
260, Napewille, IL 60540). 

ECLIPSE 
m N I S , w u e .  
SUBSIDIARY OF AEROSYSJEMS TECHNOLOGY CORPORATION 

P.O. Box E, Cork Hill Road. Franklin, N.J. 07416 2011827-7878 

(Apr. 2-5)-Southern Society. Annual Meeting. DeSoto 
Hilton Hotel, Savannah, GA. (Ronald R. Brown, Union Chemicals 
Div., P.O. Box 26845, Charlotte, NC 28213). 

(Apr. 9-11)-Southwestern Paint Convention of Dallas and 
Houston Societies. Wyndham Hotel, near Houston Inter- 
continental Airport, Houston, TX. (Mike Winters, Ribelin 
Distributors, Inc., 7766 Blankenship, Houston, TX 77055). 

(May 1 -3)-Pacific Northwest Society, Annual Symposium. 
Marriott Hotel, Portland, OR. (Gerald A. McKnight, Rodda Paint 
Co., 6932 S.W. Macadam Ave., Portland, OR 97219). 

(Feb. 23-25)-Western Coatings Societies' Symposium and 
Show. Monterey Convention Center, Monterey, CA. (Barry Adler, 
Royell, Inc., 1150 Hamilton Ct., Menlo Park, CA 94025). 

OTHER ORGANIZATIONS 

(June 26-29)-Oil & Colour Chemists' Association's 
Biennial Conference. Edinburgh, Scotland. (R.H. Hamblin, 
OCCA, Priory House, 967 Harrow Rd., Wembley, Middlesex, 
HA0  2SF England). 

(July 4-7)-Oil and Colour Chemists Association Australia. 
27th Convention. Hunter Valley, NSW, Australia. (Ted Saultry,46 
Tamarisk Ave., Glen Waverly VK.3150, Australia). 

(July 7-10)-ASTM Committee D-1 on Paint and Related 
Coatings and Materials. Town and Country Hotel, San Diego, CA. 
(Brent Backus, ASTM, 1916 Race St., Philadelphia, PA 19103). 

(July 8-12)-11th International Conference on Organic 
Coatings Science and Technology. Athens, Greece. (Dr. A.V. 
Patsis, Institute in Materials Science, S.U.N.Y., New Paltz, NY 
12561). 

(July 15-19)-short courseon "Corrosion and Itscontrol by 
Protectivecoatings." Lehigh University, Bethlehem, PA. (Prof. H. 
Leidheiser, Jr., Sinclair Lab. #7, Lehigh University, Bethlehem, 
PA 18015). 

(Aug. 26-28)-Advanced Colorimetry Course. Munsell Color 
Science Laboratory, Rochester lnstitute of Technology campus, 
Rochester, NY. (Martha Pschirrer, Munsell Color Science 
Laboratory, RIT, P.O. Box 9887. Rochester. NY 14623). 

(Sept. 2-4)-Federation of Scandinavian Paint and Varnish 
Technologists. 11th Congress. SAS Hotel Scandinavia, Oslo, 
Norway. (Paal Ivan, Nodest Industries A/S, Boks 500, N-3001 
Drammen, Norway). 

(Sept. 2-6)-Short Course on "Films and Coatings for 
Technology." Davos Congress Center, Switzerland. (Continuing - 
Education Institute-Europe. Rortorpsvagen 5, 5-612 00 Fins- 
pang. Sweden). 

(Sept. 9-13)-Short Course on "Nitride and Carbide 
Coatings." LSRH Research Center, Neuchatel, Switzerland. 
(Continuing Education Institute-Europe, Rortorpsvagen 5, S- 
612 00 Finspang, Sweden). 

(Sept. 16-19)-Fifth Finishing Conference and Exposition of 
the Association for Finishing Processes of the Society of 
Manufacturing Engineers. Cobo Hall, Detroit, MI. (Public 
Relations Dept., AFPISME, One SME Dr., P.O. Box 930, 
Dearborn. MI 48121). 

(Sept. 17-19)-FINISHING '85. Cobo Hall, Detroit, MI. 
(AFPISME, P.O. Box 930, Dearborn, MI 48128). 
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(Sept. 21-24)vCanadian Paint and Coatings Assn. 73rd 
Annual Convention. Clevelands House, Minnett, Ont. (CPCA, 515 
St. Catherine St. W., Montreal, Que., Canada H3B 184). 

(Sept. 30-Oct. 2)-12th International Naval Stores Meeting. 
Westin Peachtree Plaza Hotel, Atlanta, GA. (Douglas E. 
Campbell, Executive Director, Pulp Chemicals Assn., 60 E. 42nd 

P St., New York, NY). 
(Oct. 8-11)-XVlth Congress of AFTPV (French Assn. of 

Paint and Varnish Technicians), Strasbourg. France. (Congress 
Secretary, B.P. 1036, 68050 Mulhouse Cedex, France). 

(Oct. 14-18)-European Conference on Applications of 
Surface and Interface Analysis. Veldhoven, The Netherlands. 
(ECASIA Conference Bureau: QLT Convention Services, 
Keizersgracht 792, 1017 EC Amsterdam, The Netherlands). 

(Oct. 15-17)-ASTM Committee B-8 on Metallic and 
Inorganic Coatings.ASTM Headquarters, Philadelphia. PA. (Teri 
Carroll, ASTM, 1916 Race St., Philadelphia, PA 19103). 

(Nov. 4-6)-National Paint and Coatings Association. 98th 
Annual Meeting. Hilton Hotel, New Orleans. LA. (Karen Bradley, 
NPCA, 1500 Rhode Island Ave. N.W., Washington, DC 20005). 

(Nov. 6-8)-National Coil Coaters Association Fall Technical 
Meeting. Hyatt Regency Dearborn, Dearborn, MI. (Tony Carroll, 
NCCA, 1900 Arch St., Philadelphia. PA 19103). 
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'Xum6ugf from CXiIImn 

Christopher George of Canadafound some hilarious A Role By Any 
reprints from "Zen and Now, the Baby Boomers Guide Other Name 
to Middle Life" in the publication, Toronto Life. Here Social and political changes notwithstanding, there follows some expurgated reprints of the reprints. My 
easily shocked editors may have, worriedly, expur- are some things that are a constant Part of life. But 

gated a few more. Your loss! now they go under different names. 

When Women d i d  I t  Now That Men Do I t  
Too: 

l Cooking l Gastronomy 
Then, you.. . Now, you.. . l Child rearing l Parenting 

l Loved sex and l Lovechequesand rn Housework l Domestic duties 
drugs and rock and hugs and Manilow rn Typing rn Word processing 
roll Budgeting Financial 

rn Drove Dad's car l Drive the company management 
car e r n .  

l Drank cheap wine l Drink good wine 
with good friends with cheap friends Herman Singer, a long time New York Society friend, 

rn Bought black-light l Buy Tibetan art now escaped to Florida, found these "Thoughts on 
posters the Business of Life" in Forbes Magazine. 

l Decorated with l Live with your inte- rn Expecting something for nothing is the most 
wicker rior designer popular form of hope.-Arnold Glascow 

l Admired Abbie l Admit reading "Dear rn Habit is the nursery of errors.-Victor Hugo 
Hoffman Abby" Sow an act and you reap a habit.-G.D. Boardman 

l Ate steak and l Recommend nou- l You can't pick cherries with your back to the 
potatoes velle cuisine tree.-J.P. Morgan 

l Had to have The Would rather not rn Whilst he sits on the cushions of advantage, he 
Answer know goes to sleep.-Emerson 

l Said you had been rn Pretend you don't 
at Woodstock buy oil stocks Well, Herm, I published them but, frankly, I find 

l Cared about job l Read The Book of homilies like these somewhat nauseating. Can't you 
placement Job just visualize those pompous gentlemen (Morgan with 
Tried to sleep on l Try to sleep on a midget on his knee) exchanging the above sage 
waterbeds futons pleasantries in the Exclusive Club of the Sky? 

rn rn rn 

I Am Almost 40 
When.. . From the Del-Chem Bulletin, JoeVastaspotted these- 

I t  suddenly feels right to wear a cardigan. A man and his dog sat in a theater watching a movie. 
I use the stairs to get in and out of the swimming When the movieended, the dog applauded vigorousl~, 
pool. which caused a nearby spectator to remark in amaze- 

I can get all the news I need by reading the headlines. ments "How astonishing'" 
"It sure is," said the dog's owner. "He hated the 

1 explain how to do things better than I actually do book.w 
them. 
A martini tastes good. Off thecoast of Oregon, ashipcollided with afishing 
I notice a fad or a dress style come back for the third boat in heavy fog. No real damage was done, but as 
time. the offending ship tried to back off, i t  banged into 
I defend Joan Baez. the boat again. The captain was afraid that he might 

have done some damage with the second blow. I tell people I'm older than I actually am just to hear ,,Can you stay afloat?,, he shouted through a how good I look for my age. megaphone to the foundering victim. 
I wear shorts only around the house. "I guess so," called back the skipper of the boat. 
I know my pharmacist's first name. "Do you want to try again?" 

-Herb Hillman 
Humbug's Nest 

P.O. Box 135 
Whitingham, VT 05361 
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What do the 10 leading mag tape 
and disk manufacturers know about 

' Pall PROFILE" filters that you should know? 

That Pall can custom-design a PROFILE filter carhidge to 
your own process specifications at the price of a standard 
cartridge filter. 

It's true. In fact, the 10 leaders are already using their 
own desired grade of PROFILE filter, and paying no extra 
for it. 

You too can realize increased production rates, higher 
yields and reduced recirculation time after milling-with 
computer designed and manufactured Pall PROFILE 
filters. 

The high dirt capacity of the PROFILE filter 
results in less frequent cartridge changeout 
so your personnel have less exposure 
to volatile, hazardous solvents. 

And with PROFILE cartridge's sharp cutoff you get higher 
tape or disk quality, and fewer rejects. 

The services of Pall's Staff Scientists are available, 
without fee, to conduct on-site filter studies and to 
recommend your custornized system-all at standard 
filter prices. 

Send for your free Pall PROFILE Filter Designer's 
Information Kit. 

Pall Process Filtration 
Corporation, East Hills, 

New York 11548. 
Phone: (516) 484-5400. - 



We take polyethylene and PTFE raw materials and 
manufacture them into products that provide wear, 
mar, scuff, abrasion resistance, and other properties. 

Wh 
SOP 
che 

y does St 
histicatec 
cks and t 

. - .  

lamrock i 
j testing, 
~alances, . . 

nvest so much in 
elaborate manufacturing 
and exacting quality 

ttrols? Simply, to make certain that the small 
centage of your formulation represented by our 
e variety of stir-in powders, is consistent in 
formance! And, to make available a staff with 

analyze your problems 

con 
per1 
wid 
per 
'the 
anc 

experienc 
I help you 

:e arid at 
I solve tht 

care! Ana, we ae~ner ... consistently and with 
and technical data, contact us 
)fficelrepresentative. 

~lity! For r 
/our near1 

samples : 
3y sales c 

IAL OFFICE 
5294652 

S.E. FIRESTONE ASSOCS. 
Ph~ladelphla. PA l(215) 635.1366 
KINSMEN CORP. 
Atlanta, GA l(404) 355.9550 
SEXTON & CO 
C~ncinnatt, OH l(513) 542-1925 
VAN HORN MET2 B CO. 
Carnegla. PA l(412) 2743300 

-- 
I .OURS & CHEM. 

) 6714489 I .anada l(416) 453.7131 

K REGION 
0, I L l ( 3 1 2 ) l  Chicag 

SALES REW~S~NTATIVES 

T. CALLAS CO 
oy, MI l(313) 643.921 
EMSAC CHEMICAL 
, Louis, MO l(314) 5 
0. CHEMICALS, IN( 

rand Pralrie, TX l(21 I TOP: Reacror produces developmenral polyerhylene waxes. MID01 
Samples are prepared by roller, brush, draw-down and spray apph- 
bon techniques. BOTTOM: Testing is conducted for slip and lricNo 
rrrh and mar and wear and abrasion. NDUSTRIAL COI 

3rampton, Ont. C 
SCERAS, S A. 
an. Mexico l(905 

.Taker Abraser shown dirtrlbuted by Testing Machines, inc. 1 

CHEMICALS CORPORATIC 
- ?I -I' !I -7:' 

ION IN F 
3.. Newark, 

JOWDEI 

N.J. 07114 
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