




PMSES THE 

Admitted1 , a flood isn't 
the preferre iT way to test 
the performance of an 
acrylic paint. 

But it would go a long 
way in convincing you 
that UCAR Acrylic 522 
offers superior wet adhe- 
sion in interior semigloss 
paints. 

Of course, there are other 
impressive attributes we 
can talk about. Like excel- 
lent color acceptance and 
development. As well as 
improved associative thick- 
ener response and gloss 
development. Performance 

characteristics better than 
or equal to those obtained 
from conventional acrylics. 
Yet at a price that won't 
soak you. 

If you'd like to see what 
UCAR Acrylic 522 can do 
for you, call your local 
UCAR Emulsion Systems 
Sales Representative, or 
write to us at Dept. L4488, 
39 Old Ridgebury Road, 
Danbury CT 06811 

Do it now. Before we're 
deluged with inquiries. 

UCAR Emuls~on Systems 

UCAR e a wg!rterrd trademark of Unlun Carb~dr Corporalion 



Fast drying floor finishes \ " h ACTIV-8' 
m y l n g - p r o c e s s  problems by accelera now cost less. 2bE' i iLzmg the drylng tlme of paints and finishes 

And now as a result of our latest technology In process1 
.t 1s less costly 

works equally well In water reducible, hlgh so 
., > and solvent-thlnned coatings It can be used w~th 

both manganese and cobalt, and 1s sultable for primer 
flnlshed coatlngs, alr-dr~ed or forced drled 
ACTIV-8 has proven ~ ts  value In both clear and prgmented 
flnlshes for virtually every appllcatlon. 
For more lnformatlon, contact the Paint Department 
R.T Vanderbllt Company, Inc ,30 Winfield Street, 
Norwalk CT 06855 (2031 853-1400 
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Rolling Along 

On this page in the December issue, we recalled the most significant developments and 
achievements of the FSCT in 1986. 

Now-one-quarter into 1987-here's an update on some of those activities. 

New Series on Coatings Technology-The fifth and sixth monographs (Coil Coat- 
ings-Joseph Gaske; Corrosion Protection by Coatings-Dr. Zeno Wicks) have been 
published. In the wings are: Mechanical Properties of Coatings-Dr. Loren Hill; Auto- 
motive Coatings-Bruce McBane; and Coatings Film Defects-Drs. Percy Pierce and 
Clifford Schoff. The Series Co-Editors (Drs. Thomas Miranda and Darlene Brezinski) are 
making great progress with these additions to our literature. 

Membership: The 7,000 record was passed in 1986. The gradual growth continues and 
another 200 will be added to the rolls this year. The five largest Societies are: Chicago, 
Los Angeles, New York, Southern, and Toronto. 

Professional Development Committee: Their selection of "Statistical Process Control" 
as the subject of their first seminar was an excellent choice. The four sessions in four cities 
this month were a sellout and another had to be arranged in Chicago to accommodate the 
demand. George Pilcher's energetic committee is working on development of a Sympo- 
sium on "Tools for Professional Success in the Coatings Industry" at the FSCT Annual 
Meeting and Paint Show in Dallas, October 5-7. 

Educational Committee: Joe Vasta's group, and the FSCT Executive Committee, are 
currently reviewing the draft script of a planned video tape on careers in the coatings 
industry. When completed, it will be distributed to our Societies for their showing at local 
high schools. The committee requested-and was granted-an increase in the appropri- 
ation (from $31,000 to $35,200) for scholarships at six universities for the 1987-88 
academic year. 

Corrosion Committee: This committee (Jay Austin, Chairman) contracted a "Survey of 
Accelerated Test Methods for Anticorrosive Coatings Performance" to the Steel Struc- 
tures Painting Council. SSPC will present a summary report at the Annual Meeting in 
Dallas. 

Spring Week: This year, it will be held in conjunction with the Symposium of the 
Pacific Northwest Society during the week of April 26, in Seattle. And where better for 
the seminar (May 1-2) on "Coatings for Wood Substrates." The FSCT thanks the PNW 
Society (Dennis Hatfield, President) for their fine cooperation in this joint undertaking. 

Annual Meeting and Paint Show: The good work of our members will get some 
deserved recognition through the Annual Meeting Program theme, "People and Technol- 
ogy: Cornerstones of Progress." The Paint Show at the beautiful Dallas Convention 
Center will be another record breaker. 

Like the Mississippi, the FSCT and its good people keep moving right along. 

8.s jL Frank J. Borrelle, 

Executive Vice-President 
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MODELING THE DRYING PROCESS OF COATINGS 
WlTH VARIOUS LAYERS-H.P. Blandin, et a l  

Journal of Coatings Technology, 59, No. 746, 27 (Mar. 1987) 

The drying process for coatings was found to be very 
complicated, with the following phenomena taking place: 
the evaporation of the solvent from the surface and the 
transfer of the solvent through the coating. Solvent transfer 
was shown to be controlled by diffusion, which obeys 
Fick's laws under transient conditions, with diffusion de- 
pendent upon concentration and with a particular boundary 
condition with solvent evaporation on the surface. Short 
tests were successfully used to determine the evaporation 
rate and diffusivity of the solvent. A model based on an 
explicit numerical method with finite differences gave not 
only the kinetics of the weight loss of the coating during 
drying but also the profiles of solvent concentration devel- 
oped through the coating. Although the coating shrank 
during drying, the calculated results were in good agree- 
ment with experiments for the kinetics of weight loss, prov- 
ing the validity of the model. Moreover, the model provided 
additional information on the profiles of solvent concentration. 

GLASS TRANSITION TEMPERATURES OF CROSS- 
LINKED UNSATURATED POLYESTER RESINS AND 
RESIN MIXTURES-S. Takahashi 

Journal of Coatings Technology, 59, No. 746, 33 (Mar. 1987) 

Glass transition temperatures (T,) were measured by a 
Walker-Steel Swinging Beam Method for crosslinked poly- 
mers and the crosslinked polymer mixtures of three un- 
saturated polyester resins as a function of the hydroxyl 
group content (Series I), molecular weight of prepolymer 
(Series II), and degree of crosslinking (Series Ill). 

The glass transition temperatures increase with in- 
creases in the hydroxyl value, the molecular weight of 
prepolymer, and the degree of crosslinking. 

All samples of the three series have single glass transi- 
tion temperatures and broad damping peaks, which show 
good compatibility. 

The T, of the co-condensation polymer of unsaturated 
polyesters (copolymer) exhibit the same composition- 
dependence as those of the component polymer mixtures, 
with the exception of the Series I polymers, which have a 
strong molecular interaction by the hydrogen bond. 

The T, of polymer mixtures for Series I cannot be pre- 
dicted by simple additivity, and are dominated by the com- 
ponent polymer of greater content. 

The T, for Series II and Ill polymers agree well with the 
calculated values by the Fox and DiMarzio-Gibbs equa- 
tions, within experimental errors. 

URETHANE ACRYLIC INTERPENETRATING POLYMER 
NETWORKS IIPNs) FOR COATING APPLICATIONS- 
~ e t r o i t ~ o c i e i ~  for coatings Technology 

Journal of Coatings Technology, 59, No. 746, 43 (Mar. 1987) 

IPN coatings were synthesized from a caprolactone ex- 
tended acrvlic urethane, crosslinked bv free radical polv- 
merization of pendant double bonds, and a caprolactone 
extended acrvlic resin crosslinked throuoh an isocvanate 
curing agent:These systems exhibited good weaihering 
resistance and higher tensile strength and adhesive 
strength than those of their original components. The 
morphologies of these coatings were determined by means 
of Thermomechanical Analysis and Scanning Electron 
Microscopy. 

PRODUCTION OF HIGH SOLIDS ACRYLIC COATING 
RESINS WlTH T-AMYL PEROXIDES: A NEW WAY 
TO MEET VOC REQUIREMENTS-V.R. Karnath and 
J.D. Sargent, Jr. 

Journal of Coatings Technology, 59, No. 746, 51 (Mar. 1987) 

t-Amyl peroxides are a new class of commercial organic 
peroxides. They are very efficient initiators and yield 
radicals which are poor hydrogen abstractors. As a result, 
acrylic resins can be readily synthesized with low 
molecular weight and narrow molecular weight distribution. 
This enables one to obtain acceptable spray viscosities at 
high (>75%) solids content, which complies with the 
decreasing VOC requirements of the coatings industry. 
Polymerizing typical acrylic monomer combinations for 
coating applications, we have demonstrated improved 
performance with t-amyl peroxides over conventional 
t-butyl peroxides and azonitrile initiators. Performance 
criteria included resin molecular weight, molecular weight 
distribution, solids content, solution viscosity, resin color, 
residual monomer levels, as well as final film properties, 
such as initial gloss and gloss retention as a function of 
QUV exposure time. 

8 Journal of Coatings Technology 



r special-purpose polymers 
make high-solids alkyd coatings 

I air dry in minutes. 
It used to take almost half a dal to air dry an alkyd 
enamel. Now our new NeoCryl DP-200 or DP-201 
acrylic modifiers permit high-solids alkyd coatings to 
dry in minutes, and you get improved flow, leveling 
and exterior durability as well. 

These high-solids, low-viscosity acrylic modifiers 
for alkyds have little effect on volatile organic com- 
pound (VOC) levels, and can be used to modify short- 
oil, medium-oil and chain-stop alkyds. Suggested 
uses include coatings for large farm machinery, off- 
the-road vehicles, construction equipment, railroad 
engines, trucks, buses and metal furniture. 

DP-200 and DP-201 are just two of the many spe- 
cial-purpose polymers offered by Polyvinyl to make 
your formulating job easier. Each polymer has the 
exact properties and performance you need built into 
the product itself. 

For more information, call Manager, Coatings 
Market at (800) 225-0947 (in MA (617) 658-6600), 
or write Dept. JF2, 730 Main Street, Wilmington, 
MA 01887. Telex RCA 200240. 

el Polyvinyl Chemicals Inc. Q a member of the ICI Group 

. * - - - - - -  - 

TACK FREE TIME, 2 0 mils dry 

- -  - -. 

HARDNESS DEVELOPMENT, 
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SPRING WEEK '87 

Advance Registration, 
Hotel Reservation For 

Sponsored by 
Federation of Societies for Coatings Technology 

and 
Pacific Northwest Society for Coatings Technology 

April 29-May 2 
The Westin Hotel Seattle, Washington 

Featuring 
FSCT Seminar on 

"Coatings for Wood Substrates" 
May 1-2 

(See program outline on page 14) 

Spring Week Schedule 
Wed., April 29 - FSCT Society Officers Meeting 
Thur., April 30 - PNW Golf 

FSCT Board of Directors Meeting 
PNW Evening Social 

Fri., May 1 - FSCT Spring Seminar 
Sat., May 2 - Seminar until 12:30 pm 

PNW Sports Competition 
Closing Dinner Dance 

United Airlines has been selected as official carrier for Spring Week '87. Discounts will 
range from 40%-70% off normal round-trip coach fares. To make reservations, 

phone 1-800-521-4041, and refer to the Federation's account number-7013-D. 
Be sure to request the lowest fare,available. 
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FEDERATION MEMBERS ONLY-ADVANCE REGISTRATION 
for 

SPRING WEEK ACTIVITIES 
and 

SEMINAR ON COATINGS FOR WOOD SUBSTRATES 

Sponsored by FSCT and PNWSCT 

Thursday, Friday, Saturday, April 30-May 2,1987 
Westin Hotel, Seattle, Washington 

Please complete all applicable sections of this form. Mail with check in the correct amount to FSCT at address 
below. All checks must be payable in U.S. Funds. 

Fed. Socs. Coatings Tech. 
1315 Walnut St. 
Philadelphia, PA 19107 

No advance registrations will be accepted after April 10. After that date, the Seminar registration fee (including 
Saturday Dinner-Dance) will be $135.00. Other fees remain the same. 
Membership status is subject to verification by the FSCT Staff. This form and check will be returned to anyone not 
currently enrolled as a member of the Federation of Societies for Coatings Technology. 

MEMBER REGISTRATION 

Name Nickname for Badge 
Business Affiliation Phone 
Address 
City State1 Province 
Mailing Zone C o u n t r y  
Name of Federation Society In Which You Are A Member 

SPOUSE REGISTRATION 

Name Nickname for Badge 
City State/ Province Country 

HOUSING AT WESTIN HOTEL 
The confirmation of your reservation will come to you directly from the Westin, located at 1900 Fifth Ave., Seattle, 
WA 981 11. Phone: 206-624-7400. All reservations will be held until 6:00 p.m. None can be guaranteed after April 6, 
1987. 
Rates: Single or Double ($82.00) Suites: Deluxe P & 1 BR ($350.00) 
Check Accommodation Desired: - Single - Double - Suite 
DateIDay of Arrival Day /Date of Departure 

Note: All room rates are subject to a state sales tax of 7.9% and city room tax of 5.0%. 

SCHEDULE OF FEES FOR FEDERATION MEMBERS ONLY 
Check Fee Writeln 
Events Per Amount 
Desired Events Person Below 

Member 
Seminar on "Coatings for Wood Substrates" $1 10 
Friday and Saturday, May 1-2 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 
Golf, Thursday, April 30 (includes lunch) $ 30 

Spouse 
Spouses Activities $ 50 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 

(Enclose Check in This Amount) TOTAL FEES 

12 Journal of Coatings Technology 



NON-MEMBERS ONLY-ADVANCE REGISTRATION 
for 

SPRING WEEK ACTIVITIES 
and 

SEMINAR OEJ COATINGS FOR WOOD SUBSTRATES 

Sponsored by FSCT and PNWSCT 

Thursday, Friday, Saturday, April 30-May 2,1987 
Westin Hotel, Seattle, Washington 

Please complete all applicable sections of this form. Mail with check in the correct amount to FSCT at address 
below. All checks must be payable in U.S. Funds. 

Fed. Socs. Coatings Tech. 
1315 Walnut St. 
Philadelphia, PA 19107 

No advance re istrations will be accepted after April 10. After that date, the Seminar registration fee will be 
$150.00. other Qees remain the same. 

NON-MEMBER REGISTRATION 
Name Nickname for Badge 
Business Affiliation Phone 
Address 
City State1 Province 
Mailing Zone Country 

SPOUSE REGISTRATION 
Name Nickname for Badge 
City State/Province Country 

HOUSING AT WESTIN HOTEL 
The confirmation of your reservation will come to you directly from the Westin, located at 1900 Fifth Ave., Seattle, 
WA 981 11. Phone: 206-624-7400. All reservations will be held until 6:00 p.m. None can be guaranteed after April 6, 
1987. 
Rates: Single or Double ($82.00) Suites: Deluxe P & 1 BR ($350.00) 
Check Accommodation Desired: - Single - Double - Suite 
DateIDay of Arrival DayIDate of Departure 

Note: All room rates are subject to a state sales tax of 7.9% and city room tax of 5.0%. 

SCHEDULE OF FEES FOR NON-MEMBERS ONLY 
Check Fee Write-In 
Events Per Amount 
Desired Events Person Below 

Non-Member 
Seminar on "Coatings for Wood Substrates" $125 
Friday and Saturday, May 1-2 
Dinner-Dance, Saturday, May 2 $ 40 
Dinner-Social, Thursday, April 30 $ 25 
Golf, Thursday, April 30 (includes lunch) $ 30 

Spouse 
Spouses Activities $ 50 
Dinner-Dance, Saturday, May 2 Included With Above Fee 
Dinner-Social, Thursday, April 30 $ 25 

(Enclose Check in This Amount) TOTAL FEES 
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COATINGS FOR WOOD SUBSTRATES 

PROGRAM 
"REDWOOD-PROPERTIES, USES, PAINTING AND STAINING 
RECOMMENDATIONS" 
Keith Kersell, Technical Services Manager, 
The Pacific Lumber Co., San Francisco, CA 

"STAINS FOR WOOD SIDING" 
Dr. Dale Williamson, Technical Director, 
Olympic Home Care Products Co., Seattle, WA 

"COATINGS RESEARCH AT THE FOREST PRODUCTS LABORATORY" 
Dr. William C. Feist, Project Leader-Wood Surface Chemistry, 
U.S. Dept. of Agriculture, 
Forest Products Laboratory, Madison, WI 

"HARDBOARD SIDING--COMPOSITION AND PROPERTIES. 
PAINTING RECOMMENDATIONS" 
Theodore J. Rieth. Manager, Finishing Tech. Service 
Masonite Corp., Towanda, PA 

"PLYWOOD-PROPERTIES, USES, AND RECOMMENDED PAINTING 
PROCEDURES" 
Richard Carlson, Associate Scientist, 
Research and Development Dept., 
American Plywood Assn., Tacoma, WA 

"PAINTING HARDBOARD SIDING" 
Stan Vout, Technical Manager for Forest Products Coatings, 
Valspar Corp., Minneapolis, MN 

"TODAY'S COATING SYSTEMS FOR THE WOOD FURNITURE INDUSTRY" 
Robert S. Bailey, Vice-President and General Manager, 
Lilly Industrial Coatings, Inc., Indianapolis, IN 

"INVESTIGATION OF LATEX STAIN BLOCKING PRIMERS ON WOOD 
SUBSTRATES" 
Fred Marschall, Vice-President of Manufacturing and Research, 
DPI Quality Paints, Inc., Clearwater, FL 

(Presented on behalf of the Southern Society for Coatings Technology) 

"THE MILDEW PROBLEM ON PAINTED WOOD SURFACES" 
Michael C. McLaurin, Industry Specialist for Coatings, 
Buckman Laboratories, Inc., Memphis, TN 

"PRESERVATIVE TREATMENTS FOR WOOD AND COATING TECHNIQUES" 
Dr. Alan S. Ross, Manager of Product Development- 
Protection Products, 
Koppers Co., Inc., Monroeville, PA 

"THE RESPONSIBILITY OF THE ARCHITECT 
John Greiner, AIA, 
Bellevue, WA 

"HOW THE HOME BUILDER CAN HELP TO AVOID PAINT PROBLEMS" 
Lester Dow, 
Dow/Solberg, Inc., Bellevue, WA 

Several Open Forum Sessions will also be featured so that attendees will have an 
opportunity to question the speakers. 

SEMINAR SCHEDULE 
Friday. . .8:45-3:45 Saturday. . .8:45- 12:30 

The registration fee includes continental breakfast and lunch on Friday; continental 
breakfast on Saturday; and copies of the papers. 

\ 
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Preparations Underway for 1987 Annual Meeting 
And Paint Industries' Show in Dallas 

The 1987 Annual Meeting of the Fedcr- 
ation will bc held in Dallas on Octobcr 5-7 
at the Dallas Convention Center. The 
theme of the meeting, "Pcoplc and l'cch- 
nology: Cornerstones o f  Progress," will 
focus on the coatings industry's most valu- 
able resource-people! They provide the 
creativity and innovation necessary to meet 
today's challenges. Programming will cov- 
er timely issues, including the training of 
these vital people, as well as technological 
developments in such arcas as coating plas- 
tics, manufacturing, and corrosion control. 
Included in the program will also be the 
Mattiello Memorial Lecture. Roon Award 
Papers. Society Papers. and Seminars. 

Program Chairman William A. Wcnt- 
worth, of JonesBlair Co.. Dallas. TX. 
and his committee arc developing a schcd- 
ule of presentations. Serving on the com- 
mittee are Richard M .  Hillc (Vicc-Chair- 
man), General Paint & Chcmical Co.. 
Cary, IL; John C. Ballard, of Kurfccs 
Coatings. Inc., Louisville, KY: Gordon P. 
Bierwagen, Consultant. Homcwood. IL: 
Gretchen McKav. of Milton Hill Associ- 
ates, Olympia. WA; John Oatcs, of Troy 
Chemical Corp.. Newark. NJ; A. Gordon 
Rcok, of Nuodcx, Inc.. Plcasanton, CA; 
and Clifford Schoff, o f  PPG Industries. 
Inc.. Allison Park, PA. 

Paint Industries' Show 
To be held in conjunction with the 65th 

Annual Meeting, the Paint Show will fea- 
ture the products and services of the suppli- 
ers of the coatings industry. More than 240 
exhibitors-utilizing ovcr 62,000 net 
square feet of space-will be in thc Show. 

Currcntly, ovcr 90% of  available exhibit 
space is contracted. and over 6.500 indus- 
try personnel are expected to attend. 
Exhibit hours will be 11:00 to 5:30 on 
Monday, Octobcr 5; 9:00 to 5:30 on Tues- 
day. October 6: and 9:00 to 3:00 on 
Wednesday. October 7. 

Hotels and Reservations 
The Federation co-headquarters will be 

the Hyatt Regency and the Anatole. Other 
cooperating hotels arc: Dallas Hilton, 
Sheraton Dallas, Adolphus, Plaza o f  
Americas. Greenleaf, Holiday Inn Down- 

DALLAS CONVENTION CENTER 

town, and Dallas Plaza. Al l  housing will be 
processed by the Dallas Convention and 
Visitors Bureau, which will accept only the 
official housing form furnished by the Fed- 
eration. 

Special Air Fares 
Delta Air Lines, in cooperation with the 

FSCT. is offering a special discount fare 
which affords passengers a 40% maximum 

Student-Authored Manuscript Entries Invited 
For 1987 A.L. Hendry Award Competition 

Prospective student authors are invited 
to submit manuscript entries in the 1987 
Alfred L. Hendry Award competition. 
Sponsored by the Southern Society for 
Coatings Technology, the award com- 
memorates the industry contributions of the 
late Alfred L. Hendry. President of A.L. 
Hendry & Co.. Tampa, FL. and a Past- 
President of the Southern Society. 

The award is a SIOOO cash prize for the 
best paper on some aspect of coatings tech- 
nology, authored by an undergraduate stu- 
dent currently enrolled in a college pro- 
gram. The Educational Committee of the 

Federation judges the entries and adminis- 
ters the award. 

Those wishing to enter the competition 
must send a letter of intent, along with the 
title of the proposed paper and a brief ab- 
stract, by March 15, to: Hendry Award 
Competition, c/o FSCT, 1315 Walnut St., 
Suite 832, Philadelphia. PA 19107. Dead- 
line for receipt of manuscripts at the FSCT 
office is June 15. 

Presentation of the award will be at the 
1987 FSCT Annual Meeting in Dallas, TX, 
October 5-7. 

savings off Delta's round trip, undiseount- 
ed day coach fares for those who travel to 
the FSCT AM&PS on Delta's domestic 
system. For travel from Canada, the dis- 
count is 30%. 

To take advantage of this discount, you 
must: 

( I )  Leave for Dallas between October I 
to 6, 1987. 

(2) Stay no longer than 15 days. 
(3) Purchase tickets at least seven days 

prior to departure. 
(4) Phone 1-800-241-6760 for reserva- 

tions. Immediately reference the FSCT file 
number: U0235. The special fares are 
available only through this number. I f  you 
use travel agents, have them place your 
reservation through the toll-free number to 
obtain the same fare advantages. Delta also 
has a variety of other promotion fares, 
some of which may represent an even 
greater savings. When you phone for reser- 
vations, ask for the best discount applica- 
ble to your itinerary. 

Spouse's Program 
The opening activity for spouses will be 

the get-acquainted wine & cheese social, 
Monday afternoon, October 5, in the Dal- 
las Convention Center. On Tuesday, 
spouses will tour the mansion and the 
grounds of beautiful Southfork, home of  
the Ewing family on the popular TV show, 
"Dallas." Luncheon will be sewed in the 
Anatole Hotel. After lunch, there will be a 
guided tour of many points of interest in 
the city and nearby suburbs of Dallas. Con- 
tinental breakfast will be sewed in both the 
Hyatt and Anatole on Tuesday and 
Wednesday. 

Host Committee 
William F. Holmes, of DeSoto, Inc., 

Dallas, heads the Host Committee. Assist- 
ing him are these subcommittee chairmen; 
Spouses-Mrs. William F. (Jean) Holmes; 
Federation Exhibit-John F. Rothermel, 
of Sherwin-Williams Co., Garland, TX; 
Information Services-Noel L .  Harrison, 
of Western Specialty Coatings Co., Grand 
Prairie. TX;  Program Operations- 
T. Leon Everett, of Dan Paint and Coatings 
Mfg. Co., Dallas; and Registration Area- 
Steve Stephens, of Ribelin Sales, Inc., 
Garland. The Host Societies are the Dallas 
and Houston Societies for Coatings Tecb- 
nology. 
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Seminar on Coatings for Wood Substrates - *,. 
7 r s .  

- * *  

Scheduled for May 1-2 in Seattle 
In-depth information on the coating of "The Mildew Problem on Painted Wood 

wood and wood products will be presented Surfaces"-Michael C. McLaurin, Indus- 
at a 1% day seminar, to be held May 1-2, at try Specialist for Coatings, Buckman Lab- 
The Westin Hotel. Seattle. WA. oratories. Inc.. Memohis. TN 

Jointly sponsored by the Pacific North- 
west Society for Coatings Technology and 
the Federation of Societies for Coatings 
Technology, the seminar on "Coatings for 
Wood Substrates" will feature presenta- 
tions by speakers from both the paint and 
forest products industries, as well as an 
architect and a home builder. Discussions 
will focus on such topics as: properties and 
potential coating problems of a variety of 
wood substrates; specific problems, such 
as painting pressure-treated woods, and 
mildew growth on painted wood surfaces; 
characteristics and uses of preservatives; 
and coating of wood furniture. 

Several "open forum" sessions will be 
featured, at which attendees can question 
speakers on specific problems, with the 
unique opportunity to learn potential solu- 
tions from the perspective of both coatings 
manufacturers and wood products suppli- 
ers. 

Program speakers and their presentations 
are: 

"Redwood-Properties, Uses, Painting 
and Staining Recommendations"-Keith 
Kersell, Technical Services Mgr., The Pa- 
cific Lumber Co., San Francisco, CA 

"Stains for Wood Sidingm-Dr. Dale 
Williamson, Technical Director, Olvmvic 
Home Care Products Co., Seattle, WA ' 

"Coatings Research at the Forest Prod- 
ucts Laboratory"--Dr. William C. Feist, 
Project Leader-Wood Surface Chemistry, 
U.S. Dept. of Agriculture, Forest Products 
Laboratory, Madison, WI 

"Hardboard Siding4omposition and 
Properties. Painting Recommendations"- 
Theodore J. Rieth, Mgr., Finishing Tech. 
Service, Masonite Corp., Towanda, PA 

"Plywood-Properties, Uses, and Rec- 
ommended Painting Proceduresv-Rich- 
ard Carlson, Associate Scientist, Research 
and Development Dept., American Ply- 
wood Association, Tacoma, WA 

"Painting Hardboard Siding"-Stan 
Vout, Technical Manager for Forest Prod- 
ucts Coatings, Valspar Corp., Minneapo- 
lis, MN 

"Today's Coating Systemsfor the Wood 
Furniture Industryw-Robert S. Bailey, 
Vice-President and General Manager, Lilly 
Industrial Coatings, Inc., Indianapolis, IN 

"Investigation of Latex Stain Blocking 
Primers on Wood Substrates"-Fred Mar- 
schall, Vice-President of Manufacturing 
and Research, DPI Quality Paints, Inc., 
Cleanvatcr, FL 

"Preservative Treatments for Wood and 
Coating Techniquesm-Dr. Alan S. Ross, 
Manager of Product Development-Pro- 
tection Products, Koppers Co., Inc., Mon- 
roeville, PA 

"The Responsibility of the Architect"- 
John Griener, AIA, Bellevue, WA 

"How the Home Builder Can Help to 
Avoid Paint Problemsw-Lester Dow, 
DowlSolberg, Inc., Bellevue, WA 

Registration fee for the scminar is $1 10 
for FSCT members; $125 for non-mem- 
bers. After April 10, registration fee will 
be $1 35 for FSCT members; $150 for non- 
members. The fee includes complete set of 
papers presented, continental breakfast, 
luncheon, and coffee breaks. 

The seminar will be a featured part of the 
Federation's "Spring Week" schedule. 
Also being held during the week April 29- 
May 2 at The Westin Hotel are the follow- 
ing events: 

April 29-Federation Society Officers 
Meeting 

April 3GFedcration Board of Direc- 
tors Meeting 
Pacific Northwest Society 
Golf Tournament 
Society's Evening Social 

May 2 -Pacific Northwest Society's 
Sports Competition 
Closing Dinner-Dance 

To obtain complete program information 
and registrationlhousing forms, contact 
Federation of Societies for Coatings Tech- 
nology. 1315 Walnut Street, Suite 832, 
Philadelphia, PA 19107 (2151545- 1506). 

"Special Purpose Coatings" Papers Available 
Papers presented at the 1986 seminar on 

"Special Purpose Coatings," sponsored by 
the Federation of Societies for Coatings 
Technology in Pittsburgh, PA, May 13-14, 
are available in limited quantities. 

The package includes all 13 presenta- 
tions made at the seminar. Included are thc 
following: 

"Traffic Markings-A General Com- 
mentary"-D. R. Miller, Redland- 
Prismo Corp., Canton, GA 

"Aerosol Paints and Coatingsn-R. M. 
Hall, Rust-Oleum Corp., Evanston, 
IL 

"Performance and Cost-Effectivencss 
of High Solids Maintenance Coat- 
ings"-J. P. Wineburg. E. I. du Pont 
de Nemours & Co., Inc.. Philadcl- 
phia, PA 

"Automotive Refinish Coatings"- 
R. Allindcr, BASF Inmont, White- 
hall, OH 

"Fire-Retardant Paints"-W. A. Rains, 
Albi Div. of Stan Chem. Inc.. East 
Berlin, CT 

"Introduction to Elastomcrics"-T. 
De Pippo, The Neogard Corp., Dal- 
las, TX 

"Evaluating and Predicting Performance 
of Heavy-Duty Maintenance Coat- 

ings"-B. R. Appleman, Stecl Struc- 
tures Painting Council. Pittsburgh. 
PA 

"The Problems of Highway Bridge 
MaintenanceM-D. Spagnoli, Penn- 
sylvania Departmcnt of Transporta- 
tion, Pittsburgh, PA 

"High Pcrformance Corrosion-Resistant 
Coating SystcmsM-J. J. Bracco. 
Mobay Chcmical Corp., Pittsburgh, 
PA 

"Conducting an Inspection of the Paint 
Job"-K. Trimber, KTA-Talor Asso- 
ciates, Pittsburgh. PA 

"Marine Coatings for Ships and Off- 
Shore Structures"-J. Whitc, Devoe 
Marine Coatings Co.. Div. of Grow 
Group, Inc.. Louisville, KY 

"Coatings for Pctrolcum Rcfincries and 
Petrochemical P l an t s "4 .  Rcpka. 
PPG Industries, Inc.. Houston. TX 

"Special Purpose Coatings for Pulp and 
Paper Mills"-D. Jones. Southern 
Coatings and Chemicals Co.. Sumtcr. 
SC. 

Cost of the complete sct of scminar pa- 
pers is $75. To order. contact Ms. Meryl 
Cohen. FSCT. 1315 Walnut St.. Suite 832. 
Philadelphia. PA 19107. (215) 545-1506. 
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MMA Awards for Notable Achievements 
Won by Golden Gate and Piedmont Societies 

The 1986 MMA Awards for notable 
achievements by Constituent Societies of 
the Federation were presented to Golden 
Gate and Piedmont, in ceremonies at the 
recent Federation Annual Meeting in At- 
lanta. 

The Awards were established in 1975 by 
Materials Marketing Associates, Inc., a na- 
tional marketing group of manufacturers' 
representatives, to recognize notable Soci- 
ety achievements in the field of education, 
manufacturing and training procedures, 
technology, public service, and for other 
achievements deemed proper and desirable 
by the MMA Awards Committee. (Society 
papers presented at the Federation Annual 
Meeting are not eligible.) 

There are three categories of Awards. 
based on Societv membershio size: it is not 
mandatory, however, that an Award be pre- 
sented to any or all categories each year. 

Each winning Society receives $350 in 
cash, plus a handsome plaque appropriate- 
ly engraved. 

Excellence of Seminar o n  
VOC DemonstrationlDetermination 

The Golden Gate Society was cited for 
the excellence of its seminar on Demon- 
stration1Determination of Volatile Organic 
Compounds in Solvent and Water-Borne 
Coatings. 

This full-day event featured speakers 
from the Bay Area Quality Management 
District. who discussed methods and oro- 
cedure\ used by that agency In dcterm~n~ng 
VOC In wrface coatlngs and related prod- 
ucts, as well as their role in contributing to 
air quality improvement in the San Francis- 
co1Oakland area. 

Educational Contribution 
Of Polymers Course  

The Piedmont Society won an Award for 
developing and sponsoring an accredited 
course in polymer chemistry at the Univer- 
sity of North Carolina-Greensboro. The 
course focused on studies of polymer syn- 
thesis and structural property relationships 
of polymers employed in the coatings field. 

Funding provided by the Society enabled 
UNC-G students and Society members to 
attend the course at a reduced fee. 

Principles Governing Awards 
The President of any Society wishing to 

enter the competition must send a letter of 
intent, no later than March 3 1, to the 
MMA Awards Committee Chairman (Felix 
Liberti, Koppers Co.. Inc.. 480 Freling- 
huysen Ave., Newark, NJ 071 14). 

A complete description of the Society 
activity to be considered in the competition 
must be submitted by the Society President 
to Chairman Liberti by July 31. 

Not eligible for the Awards are Society 
papers offered for presentation at the Fed- 

Materials Marketing Associates (MMA) Awards were presented to the Golden Gate 
and Piedmont Societies. Shown from left to right: MMA President Art Benton; Robert 
T. Miller (Golden Gate); Steve Lasine (Piedmont); and Award Chairman Felix Liberti 

eration Annual Meeting, and previously 
submitted entries. 

The following are members of the Mate- 
rials Marketing Associates who sponsored 
the 1986 MMA Awards: George C. 
Brandt, Inc., Elmhurst. IL: Carmona 
Chemical Co., San Francisco, CA: C.D.I., 
Inc., Portland, OR; Chemroy Chemicals. 
Ltd., Ontario. Canada; Dorsett &Jackson. 
Inc., Los Angeles, CA; Horton Earl Co.. 
St. Paul, MN; D.N. Lukens. Inc., West- 

boro. MA: Majemac Enterprises, Inc.. 
Clearwater, FL: Matteson-Ridolfi. Inc., 
Riverview, MI; McCullough & Benton, 
Inc., Atlanta, GA; Mehaffcy and Daigle. 
Inc.. New Orleans, LA: Pioneer Chemical. 
Inc., Mesquite, TX; Schabel Products 
Corp.. Cleveland, OH; Wm. B. Tabler 
Co.. Inc., Louisville. KY; Van Horn. Metz 
& Co., Inc.. Conshohocken. PA; Walsh & 
Associates, Inc., St. Louis. MO; and C. 
Withington Co.. Inc., Pelham Manor, NY. 

FSCT Announces Availability of Additional Units 
For Its New Series on Coatings Technology 

Publication of additional units in its new 
Series on Coatings Technology has been 
announced by the Federation of Societies 
for Coatings Technology. 

Now available are the following mono- 
graphs: 

"Film Formation"-Zeno Wicks. Jr. 
"Introduction to Polymers and Res- 

ins"-Joseph Prane 
"Radiation Cured CoatingsM-J.R. 

Costanza, A.P. Silveri, and J.A. Vona 
"Solvents"-William Ellis 
"Coil Coatings"-Joseph E. Gaske 
"Corrosion Protection by Coatings"- 

Zeno Wicks, Jr. 
Price of the units (prepaid) is $5.00 

each; orders should be addressed to: FSCT. 
1315 Walnut St., Suite 830. Philadelphia, 
PA 19107. 

The Series, which will total approxi- 
mately 35 monographs covering the major 
areas of coatings technology. will serve as 
a valuable teaching and training resource 
for the industry. 

Development of the Series is under the 
overall direction of an Advisory Board. 

whose members assist in selection of au- 
thors and review of manuscripts. Dr. 
Thomas J. Miranda (Whirlpool Corp., 
Benton Harbor. MI) and Dr. Darlene R. 
Brczinski (DeSoto. Inc.. Des Plaines. IL) 
are Editors of the Series. 

Dr. Miranda, who chairs the Advisory 
Board, is Chairman of the Federation's 
Publications Committee and Editorial Re- 
view Board, and Technical Editor of the 
JOIIKNAI. 01' C~A.I.INC;S TI;(.~INOI.OC;Y. Dr. 
Brezinski is a member of the Publications 
Committee, the JCT Editorial Review 
Board, and the Series Advisory Board. 

Serving on the Advisory Board with 
Drs. Miranda and Brezinski are: Dr. Loren 
Hill (Monsanto Co.. Indian Orchard, MA): 
Dr. Joseph Koleske (Union Carbide Corp., 
South Charleston. WV): Hugh Lowrey 
(Perry & Derrick Co.. Inc.. Cincinnati. 
OH); Stan LeSota (Rohm and Haas Co.. 
Spring House. PA): Dr. Percy Pierce (PPG 
Industries. Inc.. Allison Park. PA): and 
Joseph A. Vasta (E.1. du Pont de Nemours 
& Co.. Inc.. W~lmington, DE). 
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Are Your Urethane Finishes 

Today's urethane finishes have to handle a lot of known polymer line; RESINS QR-1003 and 
different jobs and hold up to heavy use under QR-1004-for improved chemical and solvent 
less-than-ideal conditions. That's why Rohm and resistance; RESINS QR-1033 and 
Haas offers a large selection of high performance QR-1102-for fast lacquer dry and reduced 
acrylic polyols for urethane coatings-all backed isocyanate demand; RESIN QR-946, new 
by extensive testing and technical support. RESIN QR-1166, and REACTIVE MODIFIER 
ACRYLOID polyols can help you meet your QM-1007-for high solids coatings. 
specifications-durability . . . high gloss with So get tough. Go with Rohm and Haas for acrylic 
excellent retention . . . solvent resistance . . . polyols that come shining through. For samples 
fast tape times, good pot life . . . low VOC and technical literature, contact your local 
and more. Rohm and Haas representative 
Our current product line includes: today, or write Rohm and Haas 
ACRYLOID AU-608X, ACRYLOID Inquiry Response Center-682A4, 
AU-608S, and RESIN QR-999- PHClClS RoHMO P.O. BOX 8116, Trenton, NJ 08650. the newest members of our best 
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Exhibitors Sigo~d Lip for: -1989 Paint irndustries" S&ra~w 
{As of Jan~iary 2 1 .  1987) 

Aceto Corn. 
Advanced Coatlng T&hnolugics. Inc 
Adianced Softuare Dc\~nn* 
Air Ruducts & chemicals. Inc. 
Alcan Powders & Pigments 
C.M. Ambmse Co. 
American Cyanamid Co. 
American Hwchst Corp. 
Applied Color Systems. Inc. 
Arco Chemical Co. 
Aries Software Corp. 
Ashland Chemical Co. 
Atlas Electric Devices Co. 
AZS Corporation 

BASF Corp.1Chemicals Div. 
Beltron Corp. 
Beml Chemicals. Inc. 
Blackmer PumpIDover Resources Co 
BP Chemicals Ltd. 
Brinkmann Instruments. Inc. 
Bmckway Standard, Inc. 
BTL Specialty Resins Corp. 
Buckman Laboratories, Inc. 
Burgess Pigment Co. 
Byk-Chemie USA 

Cabot Cop.. Cab-0-Sil Div. 
Calgon Corp. 
Cargill. Inc. 
CasChem. Inc. 
Catalyst Resources, Inc. 
Chemical & Engineering News 
Chicago Boiler Co. 
CIBA-GEIGY Cop. 
Clawson Tank Co. 
Coatings Magazine 
Color Corp. of America 
Colores Hispania, S.A. 
Columbian Chemicals Co. 
Commercial Filters 
Cosan Chemical Corp. 
Coulter Electronics, Inc. 
Cray Valley Pmducts, Inc. 
Cmsfield Chemicals. Inc. 
CUNO Pmcess Filtration Products 
Custom Fibers International 
Custom Metalcraft, Inc. 

DIL Laboratories 
Daniel Products Co 
DataLogiX Formula Systems. Inc. 
Day-Glo Color Corp. 
Degussa Corp. 
Diagraph Corp. 
Diamond Shamrock Chemicals Co. 
Disti. Inc. 
Dominion Colour Co. 
Dow Chemical USA 
Dow Coming Corp. 
Draiswerke. Inc. 
Drew Chemical Cop. 
DSET Laboratories, Inc. 
Du Pont Co., DBE Solvents 

E.C.C. America 
Eartern Michigan University 
Eastman Chemical Products, Inc 
Ebonex Corp. 
Eiger Machinery. Inc. 
Engelhard Corp. 
Epworth Manufacturing Co., Inc. 
Erichsen Instruments. Inc. 
Exxon Corp. 

Fawcett Co.. Inc. 
Fed. Soc. lor Ctgs. Tech. 
Filter Specialists Inc. 
Filterite 

GAF Corporation 
Georgia Kaolin Co.. Inc. 
Globe Trading Co. 
Gorman-Rupp Co. 
Grefco, Inc. 

Haake Buchler Instruments. Inc. 
Halax Pigments. Div. of Hammund Lead Product\ 
HarshawIFiltml Partnership 
Hercules Incorporated 
Heubach. Lnc. 
Hilton-Davis Chemical Co. 
Hitox Corp. of America 
Houver Group Inc. 

ICI Americas, Inc. 
Ideal Manufacturing & Sales Corp 
Illinois Minerals Co. 
Inlere~. Inc. 
ITT Marlow Pumps 

S.C. Johnson & Son. Inc.. Johnson Wax 

Kenrich Petrochemicals, Inc. 
Kent State University 
Kinetic Dispersion Corp. 
King Industries. Inc. 
KTA-Tator, Inc. 

Liquid Conrmls Corp. 
The Lubrizol Corp.. Diversified Pmds. Group 

Macbeth DIV., Kollmorgen Corp. 
Malvem Instruments. Inc. 
Malvern Minerals Co. 
Manchem. Inc. 
Manville. Filtration & Minerals 
Marco Scientific. Inc. 
The McCloskey Cop. 
McWhoner. Inc. 
The Mearl Cop. 
Mettler Instrument Corp. 
Micm Powders, Inc. 
Micmmerttica Instrument Corp. 
Miller Paint Equipment. Inc. 
Milton Roy Cn. 
Mineral Pigments Corp. 
MiniFIBERS. Inc. 
Minolta Corp. 
University of M~ssouri-Rolla 
Mixine Eau~oment Co. - . .  
Mobay Corp. 
Mudern Paint & Coatings 
Morehouse Industries, Inc 
Morel Incorporated 
Myers Engineering 

National Assoc. of Corrosion Engineers 
Netach Incorporated 
Ncupnk, Inc. 
Neville Chemical Co. 
NL Chemicals. Inc. 
North Dakota State University 
Novovak Warner, Inc. 
~ u o d ~ x l ~ i l s  
NYCO 

Ottawa Silica Co 

P.A. Industries 
Pacific Micm Soflwane Engineering 
Pacific Scientific, Instrument Div. 
Permuthane. Inc. 
Pfizer Pigments, Inc. 
Phillips66 Co., Specialty Chems. 
Poly-Resyn. Inc. 
Polyvinyl Chemicals Inc. 
PPG Industrtes. Inc. 
Prem~cr Mi l l  Corp. 

Progrcrsivc Rccovcry. Inc 

RAABE Corp. 
Red Devil. Inc 
ReichholdChcmicals. Inc. 
Kcrearch Dava Access Carp 
Khcomctricr, fnc. 
Rhonc-Poulcnc. Inc 
Rohm and Hae Co. 
Roscdrlc Products. Inc. 

Sandoz Chcmical~ Corp. 
Scmi-Bulk Sy\lcm\. Inc. 
Scrac. Inc 
Shilmnn.k Chcmicala Corp. 
Shcrwin-Williams Chemical\ Co. 
Silherlinc Manufacaring Cn.. Inr. 
South Florida Tcst Scrvicu. Inc. 
Univ. of&~uthcm Miwishippi, Polymer Sclcnoe Dept. 
Sparfan Color Cop. 
Stauffcr-Wsckcr Silicurcs Gorp. 
Steel Structures Pdintang Council 
Sun Chcniical Corp. 

Tammrco, Inc. 
Tcgo Chcmie Scrvice GmhH 
Tckmar Ca. 
Troy Chcmical Co. 

Unimin Cop. 
Union Carhidc Cop. 
Union Prc~ocss. Ir. 
Unilcd Catalyst>. Inc 
Un~vcrral Color I)~apersionh 
Unocal Chcmlcalh Dlv.. U n ~ r a l  Corp. 

R.T. Vandcrhill Co.. Inc. 
Van International 
Viking Pump-Houdaille. Inc 
Vlrginis Chemicals, Inc. 
Vi\caus Pnxluctr Magazine 

Warren Rupp-Houdaillc. Inc. 
Wilden Pump d Enginwring Co 
Witco Chemical Gorp. 

7.cclan Induutrics. Inc. 

Avalletrle from Delta 
To Annual Meeting - 

Special mgements have been 
made with Delta Airlines td offer 
discounted fares within the US. to/ 
from Dallas, TX, for the October 
5-7 Annual Meeting and Paint In- 
dustries' Show, at the Dallas Con- 
vention Center. These special fares 
are available only when you call the 
unlisted toll-free number 1-800-241- 
6760. Be sure to ask for the lowest 
fare available. You must give the 
FSCT CMIventh number, which is: 

U0235 
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Study Predicts U.S. 
Expenditures in calcntlar ycar 1087 li)r 

research and dcvelopnicnt (R&D) in the 
United States are cxpcctetl to rcach $127.4 
billion. according to the annual Battellc 
forecast. This represents an increase of 
$8.8 billion (7.42%) over the $1 18.6 hil- 
Ilon the National Science Foundation csti- 
mates was to be actually spent l i~r  R&D in 
19x6. 

While part of the increase will he ab- 
sorbed by continued intlation (estimated at 
3.0% for R&D in 19x7). Battelle li)rccasts 
a real incre;lsc in R&D expenditures of 
4.33%. This is slightly higher than the tcn- 
year average ratc of 4.26%. in rcal R&D 
effort experlcnccd sincc 1976. 

Sources of Funds 
lndustrial funding lor R&D will account 

for 50.0% ofthe total. Industrial support is 
forecast to be $63.8 billion, up 7.2% from 
19x6. 

Battelle see\ an incrc;lkc 017.6% in fcd- 
era1 support lor R&D, with funding cxpect- 
ed to be $59.5 billion. This is 46.7% of 
total expenditures for 19x7. 

Funding by academic institutions is cx- 
pected to hc $2.75 billion (2.2% of the 
total), and othcr nonprofit organizations 
will provide $1.45 billion (1.1%). 

The report notes that during the past dec- 
ade rcal industrial RBI) support has in- 
creased at an average compounded ratc of 
5.3% per ycar. while federal support has 
increased at 3.3% on average. The trend 
toward increased industrial support has 
evolved in recent years. since up until 1979 
government supported niorc R&D than did 
industry. 

Performers of Research 
Industry will remain the dominant per- 

former of R&D, accord~ng to the Battcllc 
report. In 19x7. pcrt'or~uance by industry is 
expected to rise to nearly $94 billion, or 
73.5% of all rcsearch oerfi)rnicd. 

This compares i i t h  $14.7 billion 
( 1  1.5%) for the federal government. $15.5 
billion ( 12.2%) lor academic institutions. 
and almost $3.6 billion (2.8%') for othcr 
nonprofit organizations. 

Federal funding supports rcsearch per- 
formance in all Ihur sectors. Currently, 
about one-fourth goes to support R&D con- 
ducted by the government itself: \lightly 
more than half goes to industry; almost 
one-tifth goes to colleges and universities; 
and the rest. ahout one-twenty-lifth, goes 
to othcr nonprofits. 

Industrv absorhs :ilmost all of i t \  own 

R&D Funding to Increase $8.8 Billion 
cotilrocting with olhcr industrial pcrlbrni- 
ers. Its contracts and grant! to nonprofit 
org;~ni/ations are nhoot two-thirds as I;~rge 
;I\ Ihosc to colleges and univcrsitic\. The 
nonprolit orplnifi~tions finance both thcm- 
selves and thc i~catle~nic institutions about 
cqu;llly. and colleges and universities use 
up ill1 of the f~~ncls they originate. 

Government Support 
Four government agencics dominate the 

federal R&D scene and arc expected to 
account li)r 92.7%. of total federal R&D 
funding in 19x7. compared to 91.5% of 
funding in 1986. The make-up of this fund- 
ing will change significantly in 1987. 

The forecast notes that increases in de- 
fense spending primarily are directed to- 
ward long-term acquisition of major weap- 
ons systems, including the Strategic 
Defense Initiative and advanced aircraft. 
and R&D necessary to support them. In 
addition, approximately half of the Depart- 
ment of Energy's budget is directed toward 
defense. 

The tragic lohs of the Challenger shuttle 
has had an impact far beyond the oper- 
ational aspect of space transportation. The 
resultant investigations have influenced the 
entire NASA operation, the orientation of 
rcsearch programs, and the associated bud- 
gets. Coupled with total budget measures 
designed to reduce the federal deficit, 
NASA programs are expected to increase, 
hut to represent a smaller share of total 
federal support. 

Energy funds will decline for research 
on energy supply and conservation, but not 
for energy programs in direct support of 
national defense and for general science. 
Stahilizatlon of prices and increased sup- 
plies have reduced the apparent short-term 
urgency for RBD in support of programs 
on fossil and alternative energy sources. 
Enerrv oroiects involvinr short-term or 

and in those fields most directly influenced 
by the need for more energy-efficient prod- 
ucts and processes. 

R&D will be heavily self-funded in man- 
ufacturing industries, where on the avef 
age, approximately 32.7% of the total will 
be supported by the federal government. 
The non-manufacturing industries do rela- 
tively little R&D, yet nearly 42% of sup- 
portfor this activity will be provided by the 
federal government. 

As part of the forecast, Battelle also esti- 
mated industrial vs federal support for 
R&D performed by several broad industrial 
sectors. In 1987, Battelle expects the aero- 
space industry to retain leadership in total 
R&D, with performance of approximately 
$23.6 billion. Of that, almost 75% will be 
funded by the federal government. 

The electrical machinery and communi- 
cations industry will have the second larg- 
est total RBD support, with almost $21.3 
billion. Of that, two-thirds will be industri- 
ally funded. 

Other industrial sectors Battelle esti- 
mates will spend more than $1 billion in 
RBD funds include: 

chemicals-$10.8 billion, 97.1% to 
be industrially funded. 
machinerp$lO. l billion, 89.7% to 
be industrially funded. 
uutos, trucks and parts, and other 
transportation equipment-$8.7 bil- 
lion, 81.3% to be industrially funded. 
professional and scientific instru- 
ments-$6.1 billion, 87.8% to be in- 
dustrially funded. 
petroleum products-$2.4 billion, al- 
most all to be industrially funded. 
rubber products (including all other 
research performed by major rubber 
companies)-$1.2 billion, 85.8% to 
be industrially funded. 
food & beverage products-$1.04 bil- 
lion, practically all of which is indus- 
triallv funded. 

l o w - h s k ' ~ & ~  likely will-be financed by 
industry. 

The report cautions against ascribing too 
great a significance to the distribution of 

The report also anticipates that R&D 
dollars ,+,ill continue to support [he biolog,- 

performance among lhe major 
sectors. The classifications, based upon 

cal and health sciences areas, although sig- 
nificant cuts in these areas are anticipated. 

NSF procedures, do not take into account 
that many of the largest research-intensive 

There also will he a continuing de-empha- 
sis on research i n  the sciences, in- 

companies have a wide spectrum of inter- 
ests; thus the figures do not truly represent 

cluding environmental and ecological sci- the line-of-business distribution of R&D 
ences. oerformance. It is oarticularlv misleading 

Industrial Support for the steel industry. 

Industrial support of research is growing 
The Battelle forecast indicates that in- 

in fields related to electronics. communica- 
dustry is taking over short-term R&D pro- 

fund\, e~ther pcrlormlng the R&D ~t\cll or tlon\. \cn\or\, and advanced mach~nery, 
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Battelle Report Focuses on Physical Coating Processes 
The results o f  a major program covering 

physical coating processes in the United 
States, Europe, and Japan are now avail- 
able from Battelle. 

The comprehensive investigation, com- 
pleted by Battelle Frankfurt, includes tech- 
nical as well as economic data on processcs 
such as vapor deposition, ion plating, sput- 
tering, plasma treatment, and laser treat- 
ment. I n  all, 1 I advanced coating pro- 
cesses are evaluated, together with 
recommended methods for surface modifi- 
cation. 

The 1,000-page report provides a com- 
prehensive survey o f  the technical and cco- 
nomic opportunities that new surface coat- 
ing methods offer. State-of-the-art 
processes as well as the technologics of 
tomorrow and their commercial potential 
are assessed. 

The goal o f  the program is to provide 
information and data to aid industrial deci- 
sion-makers in the development or applica- 
tion of new processes. This applies to com- 
panies replacing classic coating methods as 

Continental Technical Finishes 
Purchased by Whittaker Corp. 

Whittaker Corp., Los Angelcs, CA, has 
announced the purchase of the business and 
certain assets of Continental Technical Fin- 
ishes Corp., Brooklyn, NY. 

Continental manufactures industrial 
coatings used primarily by manufacturers 
of office furniture. lighting fixtures, appli- 
ances, and vending machines. Its business 
will be integrated with Whittaker's North 
B~nsw ick  Coatings Div., located in North 
Brunswick, NJ. also a manufacturer of spe- 
cialized industrial coatings. 

Arco to Acquire 
Atochem Polyols Plant 

Arco Chemical Products Europe. Inc., 
an international unit of Arco Chemical 
Co.. a division of Atlantic Richfield Co.. 
has announced its intention to acquire the 
polyols manufacturing facilities of Ato- 
chem at Rieme, Belgium. The Rieme fa- 
cility, which currently has a capacity of 
70,000 tonslyear, is supported by exten- 
sive applications development laboratorics 
in Villers St. Paul, near Paris. 

I n  addition, Arco Chemical International 
Company, a subsidiary of the Atlantic 
Richfield Co., has negotiated a letter of 
intent whereby Atochem wi l l  acquire Arco 
Chemical Iberica, S.A., i n  Barcelona, 
Spain. 

Both transactions are subject to mutually 
acceptable contracts and proper approval 
procedures, and are expected to be com- 
pleted during the first half o f  this year. 

well as those considering diversifying into 
surface technology. 

The report is divided into three volumes. 
The first is the Management Summary. 
which highlights key results. 

Volume Two contains technical details 
of the processes and their applications. 
Volume Three provides dctailed descrip- 
tions of the status of industrial use. current 
and potential fields of application, and an- 
ticipated future possibilities of commercial 
use of key processes. Of particular intcrcst 
to marketing executives in equipment man- 
ufacturing firms, market data also includcs 
the types of coating equipment available 
worldwide, names of equipmcnt supplicrs. 
identification of the signilicant market seg- 
ments they serve. and an asscssmcnt o f  
competing technologies. 

The report is available for D M  25.000 
(approximately $12.500 as of the October, 

U.S. R&D Predictions for 1987 
(Continued from page 27) 

1986 exchange rate). For more informa- 
tion. contact: Barbara Soloway, Battelle. 
505 King Avenue. Columbus. Ohio 43201- 
2693. 

Ottawa Silica Co. Combines 
With Pennsylvania Glass Sand 

Ottawa Silica Co.. Ottawa. IL, and 
Pennsylvania Glass Sand Corp.. Berkeley. 
WV, both subsidiaries o f  Pacific Coast Re- 
sources, recently began operation under the 
new name of U.S. Silica Co. 

Pacilic Coast Resources (PCR), also the 
parent company of United States Borax and 
Chemical Corp., is owned by Rlo Tinto 
Zinc Inc.. a British company with intcr- 
national mining interests. 

jects and is reacting to the growing pres- and univcrsities, 201.3%: and other non- 
sure f rom foreign t echno lo~ i ca l  profits. 151.5%. 
competition. While industrial support for 
R&D has been growing substantially in re- 
cent years, Battelle says therc are indica- 
tions that a shift in patterns may be dcvel- 
oping. Increased industrial expenditures 
have resulted from an improved business 
climate, higher sales and profits. and tax 
policies. Some shift in performance of in- 
dustrial R&D is leaning toward a greater 
percentage being carried out hy consortia 
of industry, both within the universities 
and in specially created entities. Thc rep)rt 
cautions, however, that increasing tenden- 
cies toward mergers, acquisitions, and so- 
called "restructuring" efforts can have a 
significant impact on total R&D expendi- 
tures by industry and, by extension, to the 
future health of U.S. industry. 

Costs of R&D 
The Battelle forecast also compares the 

four performing sectors in terms of thcir 
relative costs of R&D. Cost increases arc 
associated with general inflation and, to a 
larger extent, result from increasing so- 
phistication and complexity of research. 

During 1987, the overall cost increase 
for all R&D is estimated to be 3.0%'. By 
sectors, the increases are estimated as gov- 
ernment. 4.7%; industry. 2.7%; colleges 
and universities, 4.6%; and other nonpro- 
fits, less than one percent. 

From 1972-1986. costs of all R&D, as 
an average, are estimated to have riscn by 
170.8%. Increases in the individual per- 
forming sectors--over this same time peri- 
od-are expected to be: federal govem- 
ment, 217.2%; industry, 160.7%; colleges 

Long-Term Outlook 

As part of the forecast. Battelle also ex- 
amined R&D trcnda dur~ng the past and 
identified what impact they may have on 
the future. 

The report concludes that over the past 
few years, federal support tended to shtft 
toward more "development" and less ba- 
sic and applied "research." However. 
within the category of basic and applied 
research, there is a small-but perhaps sig- 
nificantdontinuing trend toward increas- 
ing the basic research component. 

I n  addition, industrial support of basic 
research is expected to increase, largely 
through cooperative programs between 
universities and consortia of industries. 

Akzo Chemie Acquires 
Perchem Group 

Akzo Chemie has announced the acqui- 
sition of the Pcrchem Group. Pcrchem is a 
producer of rheological additives for the 
coatings, lubricants, cosmetics. print~ng 
ink. and drilling fluids industries. Its head- 
quarters and R&D facilities are located in 
Harlow. England, with additional produc- 
tion facilities in Pero. Italy, and Dudingen. 
Switzerland. 

Akzo Chcmie America will be rcsponsi- 
ble for the marketing of Pcrchcm products 
in the U.S. Akzo Chemie America's head- 
quarters are in Chicago. with R&D and 
amine production in McCook. IL.  Akzo 
also has an amine plant in Morris. II. 
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In a short period of time. K-FLEX" polyester 
polyols have gained world wide recognition for 
their outstanding performance characteristics. 

Whether your application is conventional or 
high solids, melamine or isocyanate crosslinked, 
K-FLEX' reactive modifiers and diluents can offer: 
Improved hardness, flexibility, impact resist- 
ance, water and salt spray resistance, higher 
gloss, increased solids. 

Take advantage of K-FLEX'S exceptional reac- 
tivity and 100% non-volatility to upgrade your 
coatings formulation. 

Uniform and narrow molecular weight dis- 
tribution - a result of unique chemistry and 
manufacturing techniques- provides excellent 
compatibility with acrylics, alkyds, polyester and 
epoxies. Water-borne formulations can also be 
prepared with the aid of coupling solvents. 

For detailed information on specific advan- 
tages of K-FLEX" for your coatings and finishes, 
please call or write: Coatings Technical Service 

Innovative Products from Inventive People INDUSTRIES 
Sc~ence Rood 
Norwalk. CT 06852 
(203) 866-5551 
TWX 710-468-0247 



Georgia Kaolin announces the 
development of two new clays as 
companions to its Hydr1te'"kao- 
lins, the industry standard for 
water-washed specialty clays. 
These new clays permit smoother, 
faster dispersion in water based 
coatings, as well as In traditional 
non-aqueous paint systems. 

The benefits of Hydrite PXH clay 
include high brightness and con- 
trolled particle sizing with a 5+ 
Hegman grind. The high degree 

of pulverization of Hydrite PXH 
clay allows quick and efficient 
makedown In a variety of mixing 
equipment. Its ease of dispersion 
IS well suited to solvent based 
coatings where good gloss and 
controlled rheology are Important. 

Likewise, Hydrite RH clay fea- 
tures a Hegrnan grind of 5+. 
However, the unique particle size 
of Hydrite RH clay contributes 
to lower btnder demand and 
reduced viscosity, allowing hlgher 

loadlng levels and more econom- 
tcal flller usage. 

Please contact Georgla Kaoltn or 
your GK distributor for more Infor- 
matton on these finer-gnnd clays- 
Hydrite RH and Hydrite PXH. 

Georgia Kaolin. We help you 
make better paint:' 

Georgia Kaolin Company 
2700 US Hlghway 22 East 
Union, NJ 07083 
201-851-2800 
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/ 
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Modeling the Drying Process of Coatings 
With Various Layers 

H.P. Blandin, J.C. David, and J.M. Vergnaud 
University of St.-Etienne* 

and 

J.P. lllien and M. Malizewicz 
Societe JIVALt 

The drying process for coatings was found to be very 
complicated, with the following phenomena taking 
place: the evaporation of the solvent from the surface 
and the transfer of the solvent through the coating. 
Solvent transfer was shown to be controlled by diffu- 
sion, which obeys Fick's laws under transient condi- 
tions, with diffusion dependent upon concentration 
and with a particular boundary condition with solvent 
evaporation on the surface. Short tests were suc- 
cessfully used to determine the evaporation rats and 
diffuslvity of the solvent. A model based on an explic- 
it numerical method with finite differences gave not 
only the kinetics of the weight loss of the coating 
during drying but also the profiles of solvent concen- 
tration developed through the coating. Although the 
coating shrank during drying, the calculated results 
were in good agreement with experiments for the 
kinetics of weight loss, proving the validity of the 
model. Moreover, the model provided additional in- 
formation on the profiles of solvent concentration. 

INTRODUCTION 

The primary purpose of this stutly was to dctcrlninc the 
effects ol'the initial composition o f  the volatile portion o f  
the coating and the lilni thickness on the solvcnt loss that 
occurs after application. A sccontl purpose was to gain a 
fuller understanding o f  solvcnt cvapotxtion when the 
paint was composctl o f  one Iiiycr ant1 several supcrim- 
posed layers. 

The general problem was ~xt l icr  complicated because 
of the following fucts: 

( I )  The resin dries by solvent cvaporation, without 
chemical reaction. The solvent plays the role o f  diluent. 

(2) The process o f  drying by solvent evaporation in- 
volves a shrinkage o f  the coating system. A t  some stages 
o f  drying, the coating solidities, and further shrinkage is 
constrained by adhesion to the substrate. 

(3 )  The rate o f  solvent loss depends on two factors: the 
rate o f  evaporation o f  the solvent from the surface, and 
the rate o f  solvcnt transport through the coating. 

(4) The rate o f  evaporation depends on the temperature 
and agitation o f  air, and on the nature o f  the solvent. 

( 5 )  Solvent transfer through the coating is controlled 
by diffusion under transient conditions, with diffusivity 
often being dependent upon concentration. 

(6) The coating might be composed o f  several super- 
imposed layers. 

During the drying process, thc solvent, which was at 
first uniformly distributed through the paint sheet, dif- 
fused through the thickncss and evaporated from the sur- 
face, as shown previously.' Thus, the diffusivity o f  the 
solvent and its evaporation from the surface provided two 
areas o f  interest for controlling the drying process o f  the 
paint.'.' However. the evi~poration process is controlled 
by diffusion i n  the sense that the rate o f  cvaporation 
depends largely on the rate at which the solute is supplied 
to the surface by diffusion. 

Our purpose was to study the process o f  solvent loss by 
considering the evaporation o f  the solvent from the sur- 
Face and the diffusion o f  the solute through the paint. 
Experimental data was used to obtain a computer model 
capable o f  calculating the solvent concentration at various 
times after depositing any set o f  initial conditions within 
the ranges o f  variation used in  obtaining the model. A 
model described' for the evaporation o f  toluenc previous- 
ly absorbed by rubber sheets was applied to the case at 
hand; i t  was bascd on an explicit numerical method with 
finite differences and appropriate boundary conditions. 

Vol. 59, No. 746, March 1987 



H.P. BLANDIN, et al. 

S A M  

I ! 

P L E  
! + I  N-1 N G L A S S  

t---$-- I 

Figure 1-Scheme for the concentration-time references of 
the numerical analysis 

Figure 2-Determination of the diffusivity by using short 
tests. Solvent weight loss as a function of the square root at 

time 

Figure 3-Solvent weight loss as a function of time, for the 
first layer of the coating. -: experiments 0 ,  X, 0 :theoretical 

As shown in  previous papers concerned with the transfer 
o f  liquids through polymers, these transfer\ wcrc con- 
trolled by diffusion with concentration-dependent diffusi- 
v i t i e ~ . ' - ~  So, i n  this work, wc tcstctl the valitlity o f  a 
concentration-dependent d i f fus iv i ty  o f  the solvent 
through the paint. Moreover, the difficult c a t  o f  paint\ 
made o f  several superimposed layers was investigated. 
Some new assumptions wcrc matlc in this case, especially 
those concerned with the solvent which migrates from thc 
new layer to the previous dry one accortling to a dcfinlte 
law. 

THEORY 

Assumptions 

The following assulnption were niadc: Thin plane 
sheets o f  paint wcre considered to have a one-dimcn\ionaI 
diffusion. At the beginning o f  the evaporation process. 
the concentration o f  solvent tlirollghout the shcct was 
constant. Solvent translcr through the shcct was con- 
trolled by diffusion untlcr transient condition\. with a 
concentration-dependent diffuslvity. The rate o f  xolvent 
evaporation from the surface was either constant o r  pro- 
portional to the surface concentration. Ilcspitc the shrink- 
age o f  the coating during the proccss, a frame o f  reference 
was fixed with respect to the paint, ant1 the thickne\\ o f  
the coating was assunicd to rcniain con\tant for calcula- 
tions. 

Mathematical Treatment 

The solvcnt transfcr through the coating followed the 
one-dimensional diffusion equation: 

ill 
( I1  

with the initial contlitions that whcrc C is the concentra- 
tion o f  the solvent. x i s  the thickness o f  the coating l i l ~ n .  
and t is time. 

where L is thc thickness o f  the paint and hountlary condi- 
tions 

wlicn I 4 .  0. Y .  I. il l id (' tIi.11. 1 1  
011 l l lc  lop  l ; ~ c  ( 1 1  111c I111ii\ Y 1. illid (' - ('(1.01. 

j and i arc integers characterizing tiliie ant1 space. rc\pcc- 
tively. 

Table 1-Conditions for the Preparation 
Of Two Layer Coatings 

First Layer Second Layer 

Time of Thickness Aml Thickness Am, 2 
Drying (hr) (microns) (g) (microns) (g) 

I 506 I1 l i h  hlil 0 i i h  
14 500 0.043 495 0.272 
24 510 0 113.1 hOll 0.33 I 

A1111 IS Il ic ~II~UILIIII 01 \<IIVCIII rc11ii11t1111y 111 Ilic I I~ \ I  lu)ct. ill l l i c  
corrc\pondlnp l ~ l i i c  01 ~ l l -y i l i?.  

I r n i r?  I\ l l i c  Inlill ~II~I(I~III~ (11 \OIVL.III 111 l l l c  \ e c o ~ i d  l u ) c ~  ~ l i c 1 1  ~ l l c  
hccond I:~ycr W;I\ i ~pp l~cd  ovc~ ~ l i c  I I~\I 
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MODELING THE DRYING PROCESS 

TW 

Nomenclat 
C : concentration of the solvent in 
C(i + l ,i): concentration ( 

space I 
C(j,O) : concentration o 
C(i,N) : concentration o 

glass plate 
D : diffus~v~ty of the solvent 
F : evaporation rate of the solvent 
L : thickness of the coatlng 
M : d~mensronless number expressed by equation (8). 
M, : loss In weight of solvent at time i At 
M, : loss in we~eht of solvent at ~ n l  
N : I  
At : i 
Ax : i 

Table 2-Diffusivity and Rate of Evaporation of the Solvent 

At and )f the solvent 

1 the coating su 
the coating ne 

f the solvent 01 
f the solvent in 

dace 
xt to the 

The solvcnt concentration on the face o f  the coating 
was not assumed to be zero, as i t  was very often consid- 
ered in  order to obtain the i n t ~ g r a t i o n . ~  

The ratc o f  evaporation o f  thc solvcnt from the surfi~ce 
was considered either as constant, or as proportion~ll to 
the concentration o f  the solvent on the surf21cc: 

- ,,,,,, x C(.i.lll 
C ~ l l . 0 )  ( 4 )  

inite time 
ch coatlng is d Yumber of-incr 

ncrement of ti1 
ncrement of sp 

ement into whi 
ne 
'ace 

with F,,,;,, being the ratc o f  cvnporafion at the beginning 
of  the process when the conccntration on the surface was 
C(0,O). 

Numerical Analysis 
I IIAL CUNC. 

- 1 Since no analytical solution could be found for cqua- 
tions ( I )  and (4), an explicit numerical analysis with 
finite diffcrcncer was used for the problem. 

As shown in  Fi,qlrrc, I. the thickness o f  (he coating was 
divided into N equal incrcnicnts o f  spacc Ax and the time 
into incremcnls At. by concentration-reference planes 
(j:tirne: i:spacc). 

The balance for thc solvcnt was written on planc I. and 
enabled us to obtain the conccntration o f  solvcnt within 
the coating: 

GLASS P A I N T  AIR 

Figure 4-Profiles of concentration of the solvent developed 
through the thickness of the coating for various times For the coating planc adjacent to the glass plate, we 

took a thickness o f  Ax12. and ohtaincd for the conccntra- 
tion: 

For the coating planc in  contilcf with air. we took a 
thickness o f  Ax/2. and the tilatter balnncc ah fount1 in a 
previous paper' gavc: 

The dimensionless number M shown in the above equa- 
tions is cxpres.;ed as follows: 

I*, 
A1 I )  1x1 

The amount o f  solvcnt remaining in  the coating at the 
time j.At was ohtz~incd hy atlding the concentrations o f  
solvent in all the planes o f the  co;~ting: 

Figure 5-Solvent weight loss as a function of time, drying two- 
layer coating for the second layer of the coating. _: experi- 
ments; X,X,X: theoretical. (1) Drying time of the first layer = 
one hour; (2) Drying time of the first layer = 14 hours; (3) Drying 

time of the first layer = 24 hours 
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EXPERIMENTAL 

Materials 

The coating used was Fire Retardant Coating PI 248 
(JIVAL): 

Density: 1.25 
Dry extract = 72.4% in weight 
Components: Resins = pliolite.. . . . . . . . . . . .  10.8 

Pigment = TiOZ . . . . . . . . . . . . .  . 6 . 4  
Fire retarding agents . . . . . . . . .  .55.2 
Solvents = Xylene + Benzine F 27.6 

The coating dried tack free within 8 hr. 
The second layer could be applied after 24 hr. 

Coating Preparation and Determination 
Of Weight Loss 

Coatings of various thicknesses were applied to glass 
plates, and then exposed to motionless air at room teni- 
perature (20°C). The effect of the agitation of air was 
found to be of great  importance,'^" so we took great care 
to have the air remain motionless in all various cases. The 
drying process was followed by recording the weight loss 
of the coating on a balance. 

Preparation of Two-Layer Coatings 

Conditions for preparing two-layer coatings arc shown 
in Table 1 .  

RESULTS 

In this work, the solvent which served as a diluent for 
resins and pigments evaporated without reaction. 

After determining the values of the diffusivity and the 
evaporation rate for the solvent, we studied the transfer of 

CONC. 

GLASS AIR 

1st LAYER I 2nd LAYER 

Figure 6-Scheme for the solvent transfer between the two 
layers during the application of the second layer. Profiles of 
concentration of the liquid: I I I I: remaining in the first 
layer; \\\\ : resulting from the liquid transfer; - - - : 

resulting from the above two contributions 

GLASS P A i N T  A I R  

Figure 7-Profiles of solvent concentration through the two- 
layer coating for various times. Sample 1 with a drying time of 

one hour for the first layer [experiment (I)]  

the solvent through the first layer of the paint, and this 
knowledge on the profiles of solvent concentration gave 
us further insight into the drying of the second paint 
layer. 

Measurement of the Diffusivity and Evaporation 
Rate of the Solvent 

Various methods could be used for dctcrmining the 
value of the diffusivity of the ~ o l v e n t , ' . ~  by using the 
half-time of the desorption process, or the later stage of 
diffusion. As the diffusivity was found to vary with the 
concentration of the solvent, we preferred to determine 
the diffusivity with the help of short tests.4 In this case. 
the amount of solvent transferred in very short times was 
expressed by a linear relation as a function of the square 
root of the time 

where L was the sheet thickness, and D was the diffusi- 
vity. 

As shown in Figure. 2. where the wcight loss (or sol- 
vent transferred) was plotted vs (tirile)" ', the same value 
for the slope was found at the beginning ofthe process for 
coating thicknesses ranging from 300 to 700 microns. 
The diffusivity was obtained with the help of equation 
(10) (Tuble 2). 

The evaporation rate was deter~nincd at the beginning 
of the process when thc concentration of the solvent on 
the paint surface was a niaximum C(O.0). by considering 
the slope of the curve expressing the loss in solvent as a 
function of time. 

Very often, the diffusivity proved to he conccntration- 
dependent. In this work, we tested a law previously found 
for this variation.' 

Evaporation Process of Solvent 
For the First Paint Layer 

Understanding and predicting the rate of wcight loss of 
the solvent for a paint wits found to hc of interest in the 
coating drying process and the end-product pcrl'or~nance. 

Journal of Coatings Technology 



MODELING THE DRYING PROCESS 

Unfortunately, the problem was rather complex because 
of the change in volume occurring during the drying of 
the paint. However, in spite of the shrinkage of the coat- 
ing, the initial volume of the coating was considered as a 
frame of reference, with the thickness of the coating 
being kept constant for calculations.' 

Two results were of interest, the one concerned with 
the kinetics of the loss in weight corresponding with the 
evaporation of the solvent, the other with the profiles of 
solvent concentration through the thickness of the paint. 

As illustrated in Figure 3, the model previously de- 
scribed gives useful information on the kinetics of the 
loss in weight for various thicknesses of paint ranging 
from 350 to 700 microns. A good agreement between 
experimental and theoretical results was found in this 
Figure. Because the diffusivity is the same for paints of 
various thicknesses, it was determined by using thin 
sheets rather than thick ones, thus reducing time-consum- 
ing experiments. 

To give a further insight into the drying process, we 
calculated the profiles of solvent concentration through 
the paint for various times (Figure 4) .  These curves pro- 
vided information on the drying of the first and second 
layer of the paint. 

Evaporation Process for the Second Paint Layer 

Very often coatings are obtained by superimposing 
several layers. Although this presented a difficult prob- 
lem, our model was able to study the case at hand by 
taking into account the evaporation process and diffusion 
of the solvent through two superimposed layers. This 
two-layer coating presented two new important param- 
eters: the thickness of each of these layers, and, the time 
of drying chosen for the first layer. 

As shown in Figure, 5. good agreement was found 
between experimental and theoretical results for the ki- 
netics of weight loss in the three samples presented in 
Tuhlc, I .  By varying the drying time for the first layer and 

CONC. ( q  

01 y 
5h 

30h 
GLASS P A I N T  AIR 

Figure 8-Profiles of solvent concentration through a two-layer 
coating for various times. Sample 2 with a drying time of 14 

hours for the first layer [experiment (2)] 
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01,p7":4 - 
30 h 

GLASS P A i  N T  

Figure 9- Profiles of solvent concentration through a two-layer 
coating for various times. Sample 3 with a drying time of 24 

hours for the first layer [experiment (3)] 

the thickness of the second layer these three samples were 
made quite different. Curves were obtained by making 
the assumption, described in Figure 6, that an instanta- 
neous solvent transfer from the second layer to the first 
took place as soon as the second layer was deposited. 
This transfer was determined so that a linear gradient of 
the solvent concentration was developed through the 
paint. The resulting solvent concentration had to take into 
account the amount of solvent remaining in the first layer. 

The profiles of solvent concentration through the two- 
layer coating obtained by calculation are shown in 
Figures 7-9 for each of the three samples. Some solvent 
concentration profiles were difficult to make. However, 
comparing profiles made at various times with respect to 
space gave theoretical kinetics of weight loss which were 
in good agreement with the corresponding experimental 
values. 

SUMMARY AND CONCLUSIONS 

The drying process was found to be rather complicated, 
being controlled by the evaporation rate of the solvent 
from the surface and the diffusion of the solvent through 
the paint. The second parameter concerned with solvent 
transfer through the coating proved to be of great impor- 
tance. Drying obeys Fick's laws of diffusion under tran- 
sient conditions with special boundary conditions. From 
this point, two problems appeared: one was concerned 
with the elaboration of a method able to determine easily 
the diffusivity and evaporation rate, the other with the 
construction of a model capable of calculating the weight 
loss and the profiles of solvent concentration at any time. 

Short tests using paints of various thicknesses deposit- 
ed on small glass plates were used successfully for deter- 
mining either the evaporation rate or the diffusivity of the 
solvent. The results obtained were accurate and these 
tests were not time-consuming. 

A model based on an explicit numerical method with 
finite differences was elaborated and tested, providing 
results in good agreement with experiments for the kinet- 
ics of weight loss. Moreover, the model was able to give 



H.P. BLANDIN. et al 

more information on the process, allowing us to obtain 
new knowledge on the profiles of solvent concentration 
developed through the coating during drying. This infor- 
mation could be obtained either for one-layer coatings or 
for two-layer coatings. 

References 
( I )  Khatir, Y., Bouzon, J.. and Vergnaud. J.M.. "Liquid Sorption 

by Rubber Sheets and Evaporation. Models and Experiments," 
J. Polymer Testing. 6. 253 (1986). 

(2) New York Club, "Comparative Evaporation Rates of Palnt Sol- 
vents: 1," Off ic ia lD~( :b~~,  27, No. 370. XI3 (19551. 

(3) Larson. E.C. and Low. H.. "The Alkyd Reduction Technique." 
OJjiciul DI(;I;.SI.. 20. NO. 348. 45 (1954). 

(4) Taverdct, J.L. and Vergnaud. J.M.. "Study o f  Tranhfer Proce\\ of 
Liquid Into and Plasticizer Out of Plasttci7ed PVC by Using Short 
Teats." J. Appl. Polvrft. S c . .  79. 3391 (19x4). 

( 5 )  Crank. J.. in  "The Mathematics of D~tfusion." 2nd cd.. Clnrcndon 
Press ( 1  975). 

(6) Abdul. M., Bhatnagar, V.M.. and Vcrgn;~ud. J.M.. "Effect o f  Air 
Velocity on Pyrolysis 111 Fire Retardant Coatings Expored to Air 
Heated at Controlled Temperatures." I:irr,S~/'i.~yJ., 8.  135 f IYX5). 

(7) Vergnaud. J.M.. "Scienlilic Aspects o f  Pl;1htici7cr Mlyralion from 
Plasticized PVC into Llqutds," Polv~n. Pln.sr. Tc,clr~~ol. 1:1r,y.. 20. I 
(19831. 

( 8 )  Tavcrdct. J.L. and Vergnaud. J.M.. "Modcllzati<~n of Matter 
Transfer between Plastic17ed PVC and L~quids in  Case of a Maxi- 
mum for Liquid-Timc Curve\." J. Appl. Polym S1.i.. .?/. I I I 
(IYX6). 

Journal of Coatings Technology 



Glass Transition Temperatures 
Of Crosslinked Unsaturated 

Polyester Resins and Resin Mixtures 

Seiichi Takahashi 
Dainippon Ink and Chemicals, Inc.' 

Glass transition temperatures (T,) were measured 
by a Walker-Steel Swinging Beam Method for cross- 
linked polymers and the crosslinked polymer mix- 
tures of three unsaturated polyester resins as a func- 
tion of the hydroxyl group content (Series I), 
molecular weight of prepolymer (Series II), and de- 
gree of crosslinking (Series Ill). 

The glass transition temperatures increase with 
increases in the hydroxyl value, the molecular weight 
of prepolymer, and the degree of crosslinking. 

All samples of the three series have single glass 
transition temperatures and broad damping peaks, 
which show good compat~billty. 

The T, of the co-condensation polymer of unsatu- 
rated polyesters (copolymer) exhibit the same com- 
position-dependence as those of the component 
polymer mixtures, with the exception of the Series I 
polymers, which have a strong molecular interaction 
by the hydrogen bond. 

The T, of polymer mixtures for Series I cannot be 
predicted by simple additivity, and are dominated by 
the component polymer of greater content. 

The T, for Series II and Ill polymers agree well 
with the calculated values by the Fox and DiMarzio- 
Gibbs equations, within experimental errors. 

INTRODUCTION 

Polymer blending ant1 the crosslinking reaction are im- 
portant technique5 I'or producing materials with special 
morphologies and tlesirahlc nicchanical behavior. Since 
the unsaturated polyesters protlucctl by using thcsc tcch- 
niques posse\s Iiiany atlv;~ntages. they havc been widely 

'15 (X  7 (l>c~>~ir 'IrL.~\hil;< Il.#h.~rl~# hu. 1 ~ 1 h > ( , .  l.ll>,t~~ 
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used in  the areas o f  coatings. adhesives, and castings 
applications. 

The compatibility of polymer mixtures is reflected in  
the glass transition temperature (T,).'.2 The mechanical 
and thermal properties o f  coating films vary drastically at 
the T,. The T, of polymers is closely connected with the 
drying properties o f  coatings, the occurrence o f  internal 

properties o f  adhcsi0n.j the cohesive energy 
density.' the mechanical property. and the crosslink den- 
sity." The glass transition phenomenon is one o f  the most 
important properties of a polymer. 

Various equations havc been proposed to describe the 
T, o f  polymer mixtures as a function o f  the weight frac- 
tion of  each polymer.7-'" However, i f  there are special 
interactions among polymer chains, the relation between 
T, and the polymer conlposition is not so simple as to be 
described by them. 

To  obtain more accurate T, predictions, some workers 
derived the T, equations which take the sequence distri- 
bution o f  copolymer into consideration."-" The prob- 
ability o f  having various linkagcs may be calculated by 
using monomer reactivity ratios. 'X."' To use the sequence 
distribution-T, equation. i t  is necessary to have the T, of 
A - B  alternating copolymer (TpAH). But the determina- 
tion o f  the TSAH value requires complicated techniques, 
i.e.. the preparation o f  the alternating copolymer o f  en- 
tirely A-B dyad2"." and the multiple regression analysis 
method."." ctc. On the other hand, the DiMarzio- 
Gibb? and other similar r e l a t i o n ~ h i ~ s ' . ~ . ~ ~  do not take 
into consideration the effect o f  adjacent dissimilar mon- 
omer units o f  steric and energetic rotations in  the co- 
polynier backbone. Strictly speaking, this is not the case 
in  many polyniers. However, this simplified equation can 
be applied to some random copolymers o f  the addition 
and condensation types. The T, o f  copolymers and poly- 
mer mixtures can be predicted within a certain extent o f  



Figure I-Logarithmic decrement as a function of tempera- 
ture for Series 1 copolymers. Legend: (+)-1-1; (0)-1-2; 

(A)-1-3; (0)-1-4; ( @ ) - I 4  

Table I-Compositions and Physical Properties 
Of Series I Copolymers 

Sample 1-1 1-2 1.3 1-4 1-5 
- - - - - . - - - 

Compositions (mole) 
1.3-Bulandiol . . . . . . . . . . . . . . .  10 9 X 7 6 
Trimethylolethane . . . . . . . . . . .  - 1 2 3 4  
Phthalic anhydride.. . . . . . . . . .  6 6 6 0 6 
Maleic anhydride.. . . . . . . . . . .  4 4 4 4 4 

Properties of resin solution 
. . .  Polyester resin contents. 9 .67.6 67.0 67.5 07.0 W.3 

Styrene monomer alntents. 'i: .3?.4 33.0 32.5 33.0 33.7 
Hydroxylvalue . . . . . . . . . . . . .  16.6 38.0 61.7 82.6 06.6 
Acid number . . . . . . . . . . . . . .  .30.6 29.2 30.9 29.4 29.0 
Viscosity. . . . . . . . . . . . . . . . . .  T U-V W-X Z 23 
Color number.. . . . . . . . . . . . . .  2-3 1 <I I-? I 
Den~ity.glccat20~C . . . . . . . .  1.1156 1.1175 l.l l92 1.1215 1.1275 

1 TMPERATURE, OC 

Figure 2-Logarithmic decrement as a function of tempera- 
ture for Series I1 copolymers. Legend: (+)-11-1; (4-11-2; 

(A)-11-3; (0)-11-4 

Figure 3-Logarithmic decrement as a function of tempera- 
ture !or Series I11 copolymers. Legend: (+)-111-1; (1))-111-2; 

(A)-111-3; (1J)-111-4; (GU)-111-5 

Table 2-Compositions and Physical Properties 
Of Series II Copolymers 

Sample 11-1 11-2 11-3 11-4 

Compositions (mole) 
Propylenc glycol. . . . . . . . . . . . .  3 3 3 3 
Phthalic i~ohydridc 2 2 2 7 . . . . . . . . . . .  
Maletc ;~nhydride . . . . . . . . . . . .  I I I I 

Properties of resin solution 
Polyeatcr resin contc~lts. ' k .  . . .  h0.h 67.0 0X.O 67.8 
Styrene monomer contcnt*. ? . .33.3 33.0 32.0 32.1 
Hydroxyl v;lluc . . . . . . . . . . . . .  .52.3 45 3 34.2 311.5 
Acid numher . . . . . . . . . . . . . .  .40.0 33.2 22.4 10.4 
Viscosity.. . . . . . . . . . . . . . . . .  P Q;K V X-Y 
Color number . . . . . . . . . . . . . .  I 3-4 h 
Density, glcc 20°C . . . . . . . . .  1.1301 1.1340 1.13'10 1.1105 

+ ?LN?t'R~?!'udz, O C  

Figure 4-Logarithmic decrement as a function of tempera- 
ture for Series I polymer mixtures. Legend: ('~)-1-20M; 

(A)-I-40M; (I I)-I-60M; (+)-I-8OM 
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CROSSLINKED UNSATURATED POLYESTER RESINS 

accuracy without any prior nicasurements other than 
those o f  the homopolymer. Therefore, this theory is use- 
ful for the copolymers and polymer mixtures. 

I n  this study, unsaturatcd polyesters are used as the 
polymer mixture and copolymer model, and the relation- 
ships o f  the T, to the chemical structure and the compati- 
bi l i ty have been examined. The data are compared with 
the theoretical prediction o f  Fox and DiMz~rzio-Gibhs. 

EXPERIMENTAL 

Materials 

Three series o f  unsaturated polyesters were prepared 
varying the hydroxyl group content, the n~olecular 
weight, and the functional group content o f  prepolymer. 
The compositions and physic;~l properties o f  the sample 
o f  each series arc given in  T ~ ~ h l ~ s  1. 2, and 3. 

The Series I polymcrs were synthesized from two basic 
acids of 60 mole F/r. phthalic anhydride and 40 mole ?k 
maleic anhydride for the acid component and two polyols 
with varying mole ratios o f  1.3-hutanediol and trimethy- 
lolethanc. The carboxyl group content o f  Series I poly- 
mers is the same. Therefore, each sample has the same 
molecular weight hut a different polar group (hydroxyl 
group) content. 

Series I1 polymers were prepared by polymerizing for 
various reaction times at a lixed monomer composition. 
The samples have dil'fcrent molecular weight. 

Series Ill polymers were synthesized from two basic 
acids. varying the mole ratios o f  phthalic anhydride and 
maleic anhydride to propylcne glycol. The samples have 

, different functional group contents of prepolymer (differ- 
ent degrees o f  crosslinking o f  fi lm). The functional group 
content o f  prepolymer increases with the decrease o f  the 
phenyl content for Series Ill sa~nples. 

A four-neck Ilask was charged with raw materials. The 
flask was litted with a stirrer, inert gas (CO,) inlet and 
outlet. and a thermometer. The llask containing the raw 
materials was heatcd to 230°C. using a heating mantle. 
The reaction temperature was maintained at 230 +2"C 
under C 0 2  atmo\phcre. After the viscosity and acid value 
of  polymers reached thc prescrihcd values, the polymer 
solids werc diasolvetl in the required amount o f  styrene 
monomer. 

For sample li lms. 0.03 wtf% o f  cobalt naphthenate and 
1.2 wt% o f  methyl ethyl ketone peroxide were added as 
stirring to the unsaturated polyester-styrene solution. The 
mixed materials were coated on a glass plate using a 
0.075 mni lil~n applic;~tor. The coated lilms were held at 
25°C for 24 hours. followed by curing and annealing for 
eight hours at 50°C ant1 I IO°C. In  the case o f  Series I11 
polymer, the l i l n ~ s  were cured and annealed for eight 
hours at SOT and 150°C. 

Measurements of Glass Transition Temperature 

Logarithmic decrcrnents, A, werc measured by the 
"Walker-Steel Swinging Bean1 ~ethod," '~~. ' *  based on 
the same principle as that of the "Herbert Pendulum 
Hardness ~cster" '"  over a 20°C to 160°C temperature 
range. The T, can he determined from thc temperature 

--t TEZPEabTL'RS, OC 

Figure 5-Logarithmic decrement as a function of tempera- 
ture for Series I1 polymer mixtures. Legend: (0)-11-20M; 

(A)-11-40M; (u)-II-60M; (+)-11-80M 

Table 3--Compositions and Physical Properties 
Of Series Ill Copolymers 

Sample 111-1 111-2 111-3 111-4 111-5 

Composilions (mole) 
Propylcnc glycol . . . . . . . . .?I0 210 210 210 210 
Phtkllic anhydride . . . . . . . . 150 140 105 84 70 
M;~lc~c anhydr~de . . . . . . . . (10 70 105 126 140 

Properties of resin solulion 
Polyester rein contents. r/r . (10. i 59.8 60.0 60.1 59.9 
Styrcnc mononicr a,ntcnl\. % 39.9 40.2 40.0 39.9 40.1 
Acidnumhcr . . . . . . . . . . . .  23.8 19.8 19.4 17.1 21.4 
Vi\cos~ly . . . . . . . . . . . . . .  J-K I I J 0 
Color nurnher.. . . . . . . . . . . I-? 1-2 2-3 1 < I  
Dcnsity. @cc at 20°C . . . . . . . 1.1143 1.11 15 I.IOX6 l.lM3 1.1072 
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Figure 6-Logarithmic decrement as a function of tempera- 
ture for Series 111 polymer mixtures. Legend: (0)-111-20M; 

(A)-111-40M; (0)-111-60M; (+)-111-BOM 
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- - 

Table 4-Glass Transition Temperatures and A,.. Values 
Of Series I Copolymers and Mixtures 

TJC) - - 
Composition 

of Mixture Calculated Value 
wt% 

- -  - 
. - Hydroxyl Observed Using Using 

Sample 1-1 1-5 Value Amax Value DiMarzio-Gibbs Equation Fox Equation 
~ -~ - 

Copolymers 
1-1 - - 16.6 0.18 82 - - 

1-2 - - 38.0 0.18 89 85.0 84.8 
1-3 - - 61.7 0.18 90 88.3 88.2 
1-4 - - 81.6 0.18 92 91.1 90.9 
1-5 - - 96.6 0.18 93 - - 

Mixtures 
I- I 100 0 16.6 0.18 82 - - 
1-20M 80 20 32.6 0.18 83 84.3 X4.2 
1-40M 60 40 48.6 0.18 86 86 5 86.3 
I-60M 40 60 64.6 0.18 92 88.7 88.5 
1-80M 20 80 80.6 0.18 93 90.9 90.8 
1-5 0 I 00 96.6 0.18 93 - - 

yielding the maximum value of logarithmic decrement, curve does not change and only the position of damping 
&x. shifts with composition. For Series Ill polymers. the 

Values were calculated by the following eq~at ion .~ ' . '~  width of damping increases with the increase of the de- 
gree of crosslinking. 

A = 2.3 log (0/0')/2n (1) The T, and A,,,,, values for the copolymers and poly- 
mer mixtures of Series I, 11, and Ill are listed in Tub1e.s 

Where 0 is the initial amplitude of the pendulum, 0' is the 4-6, 
amplitude to decrease by a specified fraction, 50%, and n 
is the number of oscillations for this decrease to occur. 
The amplitude was measured on a circular scale behind 
the end of one of the arms. DISCUSSION 

RESULTS 

Figures 1-3 show the plots of logarithmic decrement, 
A ,  as a function of temperature for Series I, 11, and I11 
copolymers. Figures 4-6 show the plots of h vs tempera- 
ture for Series I, 11, and Ill polymer mixtures. 

The copolymers and the polymer mixtures for three 
series show only one T, and the broad damping peak. For 
Series I and I1 polymers, the shape of A-temperature 

To discuss the experi~ncntal rcsults, we used the Fox 
and DiMarzio-Gibbs equations. 

The Fox equation,' based on the free volume theory. 
which was originally applied for both copolymers and 
polymers with plasticizers, is, as follows: 

T, = T ~ A  . T ~ I ,  (21 
W,, . T,,, + WI, . T,,, 

where T, is the glass transition temperature of co- 
polymer, T,, and T,,, are the glass transition tempera- 

Sample 

Composition 
of Mixture 

Table 5-Glass Transition Temperatures and A,.. Values 
Of Series II Copolymers and Mixtures 

Calculated Value 

Acid Observed Using Using 
Value A rnax Value DiMarzio-Gibbs Equation Fox Equation 

Copolymers 
40.0 0.36 76 
33.2 0.36 XI 
21.4 0.36 X4 
19.4 0.36 XX 

Mixtures 
11-1 100 0 40.0 0.36 76 - - 

11-20M 80 20 35.9 0.36 79 7X.J 7X 3 
11-40M 60 40 31.8 0.36 XZ X0.X 80.7 
11-60M 40 60 27.6 0.36 X4 X3.2 83. I 
ll-80M 20 80 23.5 0.36 85 X5.0 X5 5 
11-4 0 100 19.4 0.36 XX - - 
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Table 6-Glass Transition Temperatures and A,, Values 
Of Series Ill Copolymers and Mixtures 

Composition 
of Mixture 

Functional 
Group --- Calculated-Value 

wt Contents Observed Using Using 
Sample 111-1 111-5 (molei1000g) Amax Value 
- -- 

DiMarzieGibbs Equation Fox Equation 
-- 

Copolymers 
- - 0.9 0.40 87 
- - 1.05 0.33 100 
- - I .6h 0.17 112 
- - 2.05 0.09 127 
- - 2.31 0.07 137 

Mixtures 
111-1 100 0 0 Y 0.40 87 - - 
Ill-20M 80 20 1.18 0.29 97 98.2 96 
Ill-40M 60 40 i .4h 0.21 105 108.7 105.5 
Ill-60M 40 60 1.75 0.15 119 118.6 115.4 
Ill-XOM 20 XO 2.03 0.10 129 128.1 125.9 
111-5 0 100 2.31 0.07 137 - - 

tures of homopolymer A and B, and WA and W, are 
weight fractions of the components A and B of the co- 
polymer, respectively. 

The DiMarzio-Gibhs equation23 can be written as 
follows: 

Table 7-Model Structure, Number of Rotatable Bonds per Repeating Unit (a) 
And Molecular Weight of Repeating Unit (M) of Series I Copolymers 

Model- - 
- 

Samples x y n M a K' 
- - - - - -- 

1-1 ( A )  1.0 0 2.3 2959 105.6 
1-5 (BI (1 1.0 2.6 3198 117.1 
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DiMarzio-Gibbs equation and Fox equation 

Table 6-Model Structure, Number of Rotatable Bonds per Repeating Unit ( i r )  

And Molecular Weight of Repeating Unit (M) of Series Ill Copolymers 

Model 
Samples x y n  M Ka 

- - 

111-1 ( A )  1 .O 0 4 ?X  0h')XX 2.300.'~ 
111-5 (B) O 1.0 l .h7 60535 2450.4 "I5 
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where T,, and T,,, are the glass transition temperatures, 
W, and W,, are the weight fractions, MA and MH are the 
molecular weight, and a, and u,, are the number of 
flexible bonds (or rotatable bonds) per monomer unit (or 
repeating unit) of the corresponding honiopolymers, des- 
ignated A and B. respectively. 

The DiMarzio-Gibhs theory was derived on the basis of 
assumptions that: ( I )  the chain stiffness is the main deter- 
minant of the glass transition, (2) the configurational 
entropy is a function ofeIkT only, if the molecular weight 
is large, where e is the stiffness energy of the rotatable 
chemical bonds of polynicr, k is Boltzman's constant, 
and T is the absolute temperature. The stiffness energy of 
a bond was relatcd to the energy difference between 
rotational isomers, and it was assumed that the stiffness 
energy of an A-B bond is the arithmetic mean of that of an 
A-A and B-B bond. The DiMarzio-Gibbs theory is not 
restricted only to polymers with flexible bonds in the 
chain backbone. It can be applied for materials which are 
conceptually decomposed into its "nionomer unit (or re- 
peating unit)" A and B. 

We applied this theory to the crosslinked polymer, and 
will be content to offer a very simple and somewhat 
approximate application. 

We assumed the model structure of Series I copolymer 
and calculated the number of rotatable bonds (a) and the 
molecular weight (M) of thc repeating unit. The model 
structure, and the values of (Y and M for Series I co- 
polymers are given in Tuhlr 7. 

The calculated values of T, by the Fox and the Di- 
Marzio-Gibbs equations for Series I samples are listed in 
Table 4. 

Figure 7 shows the plots of the T, vs the hydroxyl 
value of prepolymers for Series I copolymers and poly- 
mer mixtures, along with the Fox and DiMarzio-Gibbs 
equations, which are indicated by a solid line. 

The calculated values of T, by both equations agree 
well with each other. However, these values differ from 
the observed values. The relation between the T, and the 
copolymer composition shows a convex curve. T, values 
observed are higher than the calculated values of T,. The 
glass transition temperature increases with the increase of 
the hydroxyl value of prepolymer. The increment of T, 
with the hydroxyl value is due to the increase of intermo- 
lecular attraction and the decrease of internal rotation 
around the chemical bond. The chemical structure of the 
repeating unit of unsaturated polyesters with hydroxyl 
group may also form a six-member ring, as in the follow- 
ing conformation: 

The ring structure would reinforce the steric hindrance 
and could increase the T, of polymer. The effects of 
hydrogen bonding on the T, were also found by Jenkins" 
in the case of an epoxy resin crosslinked by amines. 

The polymer mixtures of Series I have a single peak in 
the logarithmic decrement-temperature curve. The tem- 
perature pf the damping peak rises with the increase of the 
weight fraction of component polymer 1-5. The values of 
A,,, and the widths of damping peak are approximately 

I ?lJr!ARATE sR0UF CONTENT, (nole,/1000:) 

Figure 9-Glass transition temperatures as a function of fu- 
marate group content for Series 111 copolymers and polymer 
mixtures: Legend: (0)-copolymers; (+)-polymer mixtures; 

A -DiMarzio-Gibbs equation; and-!--Fox equation 

independent of the composition of polymer blends. 
Therefore, the degree of crosslinking of each polymer is 
the same and both component polymers, 1-1 and 1-5, are 
soluble in one another. However, as illustrated in Figure 
7, the T,-composition curve of the polymer mixtures of 
Series I shows the "S letter" pattern. The values of the 
T, of samples I-20M and I-40M are lower than the calcu- 
lated values, and T, values of samples I-60M and I-80M 
are higher than the values calculated by equations (2) and 
(3). The T, of polymer mixtures is dominated by the 
component polymer, 1-1 or 1-5, of greater content. It 
suggests that polymer mixtures of Series 1 are not neces- 
sarily random but are more like a block copolymer in 
which the 1-1 units and 1-5 units tend to form long se- 
quences in microstructure and the morphology. 

For the copolymer, the heterogeneity of chemical com- 
position comes about because one monomer tends to be 
more reactive than the other. Thus, at the beginning of the 
copolymerization reaction, the molecules will be rich in 
the more reactive monomer, while the molecules formed 
near the end of the reaction will be rich in the less reactive 
monomer. The compositions of copolymer are regulated 
by the monomer reactive ratio, r,  and r2. 

The crosslinking of unsaturated polyester is equivalent 
to the copolymerization of the fumarate grou s in the P polyester molecule with styrene monomer.323 Repre- 
sentative values of the reactive ratios for the diethyl 
fumarate (1) and styrene (2) copolymerization are r l  = 
0.05 * 0.05 and rz = 0.35 t 0.02.34 Since both r 
values are smaller than I ,  the system possesses an azeo- 
tropic point, at which the mole fraction of fumarate calcu- 
lated by Wall's e q ~ a t i o n ' ~  is f ,  = F, = 0.395, where 
f l  is the mole fraction of fumarate in feed and Fl is the 
mole fraction of fumarate in copolymer. The values o f f ,  
of samples I- l and 1-5 are 0.30 and 0.28, respectively. In 
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the composition range of fl<0.395, the curing film con- 
sists of the crosslinked polyester networks and polysty- 
rene, that is, the polymers 1-1 and 1-5 are actually more or 
less microheterogeneous. 

This phenomenon looks inconsistent with the compati- 
bility of 1-1 and 1-5 at first glance, but it is explained as 
follows. Although the component polymers 1-1 and 1-5 
are heterogeneous in the monomer sequence, i.e., in the 
microstructure of polymer chains, two component poly- 
mers are homogeneously mixed in the scale of segmental 
size (molecular motion unit) in one another. They have a 
broad damping peak due to the microheterogeneity in the 
monomer sequence. However, to know the real structure 
and morphology for the polymer mixtures of Series I, it 
must be observed experimentally in more detail. 

Figure 8 shows the plots of the T, vs the acid values of 
prepolymers for the copolymers and the polymer mixtures 
of Series I1 samples. 

A solid line represents the DiMarzio-Gibbs and Fox 
equations. Since the repeating units of chemical structure 
for Series 11 samples are the same, we assumed that K = I 
in equation ( 5 1 .  Tg values for Series I1 samples are listed 
in Table 5. 

The T, of the copolymers agree well with those of the 
corresponding polymer mixtures. Similar results have 
heen obtained in dilatometry for isopropyl acrylate-iso- 
~ r o p y l  methacrylate copolymer and homopolymer mix- 
tures" and in dynamic mechanical measurements for 501 
50 mixtures'of poly(viny1 acetate) and poly(methy1 acry- 
late) and for a random copolymer containing the two 
monomers in the same pr~port ion.~ '  

For Series 11 samples, the T, increases with the in- 
crease of the molecular weight of prepolymer. In this 
case, the T, depends on the crosslinking more than the 
polar group. During the process of the crosslinking reac- 
tion, since the functional groups are consumed for molec- 
ular growth and for the crosslinking reaction, the degree 
of crosslinking increases with the increase of the molecu- 
lar weight of prepolymer. The ends of molecular chain 
have a high degree of freedom of molecular motion. 
These reduce polymer-polymer cohesive forces and en- 
hance segmental motions of the polymer. When the con- 
centration of end groups becomes high, the internal rota- 
tion around the chemical bonds of the chain backbone 
begins to occur at a lower temperature. 

Figure 9 shows the plots of the T, vs the fumarate 
group content (the concentration of functional group) of 
prepolymer for Series Ill copolymers and polymer mix- 
tures. The solid line is the DiMarzio-Gibbs equation and 
the dashed line represents the Fox equation. The model 
structure, the number of rotatable bonds (a), and the 
molecular weight (M) of repeating unit for Series Ill 
copolymers are given in Tahle 8. The calculated glass 
transition temperatures are listed in Table 6. 

For Series 111 samples, the T, increases and the value 
of A,,, decreases with the increase of fumarate group 
content (the increase of the degree of crosslinking). The 
higher the fumarate group content becomes, the lower the 
phthalate group content becomes. The crosslinking con- 
tribution on the T, is larger than the phenyl ring structure 

contribution. The measured T, values are in agreement 
with the T, values calculated from equations (2) and ( 3 )  
within experimental error, except for the sample 111-2. 

CONCLUSION 

For Series I polymers, the T, increases with the in- 
crease of the hydroxyl value of prepolymer. The maxi- 
mum values of logarithmic decrement, A,,,,, are ap- 
proximately constant. 

For Series I I  polymers. the T, increases with the in- 
crease of the molecular weight ofprepolymer. The values 
of A,,, are approximately constant. 

For Series Ill polymers, the T, increases and the value 
of A,,,, decreases with the increase of the degree of 
crosslinking. 

Samples of three series show single glass transition 
temperatures and broad di~lnping peaks. The compatibil- 
ity of polymer mixture is good in the scale of segmental 
size (molecular motion unit). 

The glass transition tcnlperaturcs of the co-condensa- 
tion polymers of unsaturated polycstcrs (copolymers) ex- 
hibit the same composition dependence as those of the 
component polymer mixtures, except Series I polymers 
which have a strong molecular interaction by the hydro- 
gen bond. The T, of polymer mixtures for Series I cannot 
be predicted by the simplc additivity and are dominated 
by the component polymer. 1-1 or 1-5, of greater content. 

The glass transition temperatures for Series I I  and 111 
polymers agrcc well with thc calculated values by the Fox 
and the DiMarzio-Gibbs cquations within experimental 
errors. 
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Urethane Acrylic 
Interpenetrating Polymer Networks (IPNs) 

For Coating Applications 

M. Tehranisa, R.A. Ryntz, H.X. Xiao, P.I. Kordomenos, and K.C. Frisch 
Detroit Socie ty  for Coat ings  Technology 

Technical Commit tee  

IPN coatings were synthesized from a caprolactone 
extended acrylic urethane, crosslinked by free radi- 
cal polymerization of pendant double bonds, and a 
caprolactone extended acrylic resin crosslinked 
through an isocyanate curing agent. These systems 
exhibited good weathering resistance and higher ten- 
sile strength and adhesive strength than those of 
their original componen t s .  The  morphologies 
of these coatings were determined by means of 
Thermomechanical Analysis and Scanning Electron 
Microscopy. 

INTRODUCTION 

Interpenetrating polymer networks (IPNs) are a special 
kind of multicomponent polymeric material. An IPN is 
formed when two polymers. c;lch in network form, are 
combined with at least one polymerized or crosslinked in 
the immediate presence of the other." During thc past 
decade. a number of investigators studied the morphology 
of IPNs, specifically thc sizc and shape of the phase 
domains and their effect on physical propertics.4~" How- 
ever. very little work was done to demonstrate the appli- 
cation of these types of polymer alloys in I'ormulating 
coating systems. 

In a previous papcr,' novel IPN coatings were prcpared 
from a two-component hydroxy functional acrylic-iso- 

cyanate system and an unsaturated urethane modified 
acrylic copolymer. The morphologies of those IPN coat- 
ings, as determined by TMA and SEM, indicated that 
there was good molecular mixing due to interpenetration 
between the respective networks. Only one IPN composi- 
tion showed some phase separation. Both tensile strength 
and adhesive strength for the IPN coatings exhibited 
higher values than those of their original components. 
However, the maximum elongation measured at room 
temperature for those IPN systems was only 37%. making 
their use over flexible substrates rather limited. 

This paper describes the efforts to improve the flexibil- 
ity of those first IPN systems and also to determine some 
of their performance characteristics as  automotive top- 
coats. The mode of preparation of the new IPN systems is 
again the simultaneous or SIN technique. A schematic 
representation of the synthesis of these IPNs is shown in 
Figures 1 and 2. 

The two networks used to form the IPN systems are 
P(UA)- I and P(UA)-2. P(UA)- I is a self-curing polymer 
synthesized from butyl methacrylate and hydroxy ethyl 
acrylate. The hydroxyl groups of this acrylic polymer (I) 
are reacted with caprolactone monomer to generate flexi- 
ble side chains (PBHC). The hydroxyl groups of this 
polymer (PBHC) are then capped with isocyanatoethyl 
methacrylate to produce an acrylic backbone with pen- 
dant flexible side chains carrying double bonds which in 
the presence of initiators can be crosslinked (P(UA)-I). 

P(UA)-2 is formcd by reacting (PBHC) with an iso- 
cyanate crosslinker (biuret of hexamethylene diisocya- 
nate). 

In both P(UA)-I and P(UA)-2, the reactive sites for 
crosslinking are ar the end of flexible chains to improve 
the overall flexibility of the IPN networks. 
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Figure I-Synthesis of PBHCl 
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EXPERIMENTAL 

Raw Materials 

The raw materials used in this study are shown in T(rhli~ 
1. The isocyanatoethyl methacrylate (IEM) was distilled 
before use. The solvent was dried by 4A molecular sieve 
overnight before use. The other materials were used as 
received. 

Synthesis of Hydroxy-Containing 
Acrylic Copolymer (PBHC) 

Into a reaction kettle equipped with a nitrogen inlet, 
stirrer, reflux condenser, and an additional funnel. were 

44 

charged 500 parts of xylcnc. The xylcnc was heated to 
rcllux and a mixture of 350 parts of butyl methacrylate 
(BMA). IS0 parts of 2-hydroxy ethyl acrylatc ( H E A ) .  
and 10 parts of t-butyl-perbenzoate (I-BPB) wcrc added 
over a period of five hours. Alter the entl of the addition. 
the solution was kcpt at 140-lSO°C for another hour and 
then an additional one part of t-BPB was adtled to Further 
complete the copolymerization. The reaction mixture was 
post-reacted l'or two more hours and was then cooled to 
room temperature. 

Added to the abovc rcaction protluct wcrc 147 parts of 
E-caprolactonc and 0.022 parts of dibutyl tin oxide 
(DBTO). Thc ring opening rcaction of E-caprolactone in 
the presence of DBTO was carrictl out at 1.58'-160°C for 
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four hours under nitrogen with stirring. The reaction 
product had 1760 cps viscosity at 66% solids content and 
the number average molecular weight was Mn = 3841. 

Synthesis of Pendant Double Bond- 
Containing Copolymers (PBHCI) 

Into a reaction kettle. equipped with nitrogen inlet, 
stirrer, reflux condenser, and thermometer were charged 
499 parts of the previously described PBHC copolymer, 
155 parts of isocyanatocthyl mcthacrylate (IEM), 1.31 
parts of dibutyl tin dilaurate, and 0.155 parts of hydro- 
quinone. The reaction mixture was kept at 75-80" C for 
two-three hours until all of the isocyanate was fully react- 
ed as indicated by the IR spectrum. The reaction product 
was then cooled to RT and the viscosity was measured to 
be 4630 cps at 72% solids. The number average molecu- 
lar weight was Mn = 3942. 

Preparation of IPN Coatings - 
Preparation of P(UA)-2 Coatings 

In a 50%. of PBHC solution were added 5% by weight 
of benzoyl peroxide, 0.03% of 5%) CuClz in water, 0.03% 
of 50% FeCI3 in water. and 0.2% of n-hexyl mercaptan. 
The clear lilms were drawn on glass and steel (bond. 40) 
panels and were cured at 80°C for 30 min and post-cured 
for 30 min at 130°C. 

Preparation of P(UA)-1 Coatings 

In 100 parts of PBHCI solution (50% solids) 18.3 parts 
of Desmodur L2291A were added. The films of PBHCI 
were prepared and cured using the same conditions as for 
PBHC. 

Preparation of IPN Coatings 

The reactant for P(UA)-I and P(UA)-2 were mixed at 
different ratios (Tuhlc, 2) and lilms were prepared on glass 
and steel panels and cured using the same baking sched- 
ule as for P(UA)-I and P(UA)-2. 

Table 1-Raw Materials 

Designation Description - - - 

HEA . . . . . . . . .  .2-Hydroxyethyi acrylate 
BMA . . . . . . . . . .  Butyl methacrylate 
IEM. .  . . . . . . . . .  Isocyanatoethyl 

methacrylate 
. . . . . . . . .  I-BPB t-Butyl perbenz. oate 

Desmodur". . . . .  Biuret triisocyanate 
L-229 1A adducl of hexamethylene 

diisocyanate with water 
. . . . . . . . . .  T-12. Dibutyitin dilaurate 
. . . . . . . . . .  BPO. Benzoyl peroxide 

. . . . . .  Ca drier. .Calcium naphthenate 
PB dr~er. . . . . . .  Lead naphthenate 

. . . . . . .  Co drier. Coball naphthenate 
Zn drier.. . . . . .  .Zinc Naphthenate 
- . . . . . . . . . . .  Xylene 

. . . . . . . .  DMBA N-benzyl-N. 
N-Dimethylamine 

. . . . . . . . . . .  - E-caprolactone 
- . . . . . . . . . . .  Hydroquinone 

. . . . . . . .  CuCIZ. .Copper chloride 
. . . . . . . . . .  FeCI, Ferric chlor~de 

Tinuvin" 328. . . .  Benzotriazole 
UV absorber 

Tinuvin" 440. . . .  Hindered amine light 
. . . . .  Stabilizer. Hindered amine light 

Supplier 

Rohm and Haas Co. 
Rohm and Haas Co. 
Dow Chemical Co. 

Lucidol Corp. 
Mobay Chemical Co 

Air Products 

Nuodex lnc. 
Nuodex lnc. 
Nuodex lnc. 
Nuodex Inc. 

Hexcel Chemical Products 

Union Carbide Cop. 

Aldrich Chemical Co. 
Aldrich Chemical Co. 
CIBA-GEIGY Corp. 

CIBA-GEIGY Corp 

stabilizer 
. .  Irganox" 1010. Anti-oxidant CIBA-GEIGY Corp 

Table 2-Composition of Poly (Urethane-Acrylate) lPNs 

Material Description Composition 
- - -- 

. . . . . . .  P(UA)-I Poly (BMA-HEA-E-caprolac(one-IEM) 100% 
crosslinked polymer 

P(UA)-2. . . . . .  .Reaction product of: 100% 
Poly IBMA-HEA-E-caprolactone) 
with L-229 1 
Varying Compositions of Blends of: 

IPN-I . . . . . . . . .  P(UA)-IIP(UA)-2 20180 
IPN-2.. . . . . . . .  P(UA)-lIP(UA)-2 40160 
IPN-3. . . . . . . . .  P(UA)-IIP(UA)-2 50150 
IPN-4. . . . . . . . .  P(UA)-IIP(UA)-2 60140 
IPN-5.. . . . . . . .  P(UA)-IIP(UA)-2 80120 

Testing of Coatings 

The tensile strength and elongation at break were mea- 
sured on an Instron Tensile Tester at a crosshead speed of 
2 in.lmin. The hardness was measured by Shore A. The 
lap shear strength in tension was measured on an Instron 
Tester with 3 x 0 . 5  in. steel plates lapped 0.5 in. from 
their edges. The solvent resistance was measured by the 
double rub method using methyl ethyl ketone and xylene. 

The glass transition temperatures (T,'s) were deter- 
mined on a Perkin-Elmer TMS-2 Thermomechanical 
Analyzer (TMA) at a temperature range from - 100°C to 
+ 100°C at 0.02 lnln of penetration range, 60 g of pene- 
trating weight at I0 dcgrccs/min of heating rate. 

To determine the morphology, samples were prepared 
by freeze-fracturing in liquid nitrogen and applying a 
gold coating of approximately 200 A. The micrographs 
were obtained using a Phillips Scanning Electron Micro- 
scope Model SEM 505. 
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A 
PHHCl t In~tiator--------+ P(UA)-I 

PBHC t HN - ICH?),, - NCO 
/ 

C = O  

I 
N - (CH ) - NCO -------- : h A +PIUA)-? 
I 

C = O  

\ 
HN - ICH:),, - NCO 

A 
P(UA)-I + P(UA)-2 --------+IPN Coatings 

Figure 2-Synthesis o f  P(UA)-1, P(UA)-2 and preparation o f  
IPN coatings 
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Figure >Tensile strength (psi) vs network composition 

Preparat ion of 
BasecoatllPN Clearcoat  Coat ings  

The P(UA)-I clearcoat was formulated as follows: to 
100 parts of PBHCl solution (50% solids) were added 52 
parts benzoyl peroxide solution (4% in xylene), 0.2 parts 
N-benzyl-N, N-dimethyl amine, 0.5 parts 6% cobalt 
naphthenate drier, 0.5 parts 24% lead naphthenate drier, 
0.5 parts 6% manganese naphthenate drier, 0.5 parts 8% 
zinc naphthenate drier, and 0.25 parts polybutyl acrylate. 
The coating formulation was adjusted to 22 sec #4 FC 
(80°F) with xylene prior to application. 

The P(UA)-2 clearcoat was formulated as follows: to 
100 parts PBHC solution (50% solids) were added 0.25 
parts polybutyl acrylate and 125 parts xylene. To this 
mixture was added 30 parts Desmodur L-229 1 A just prior 
to spray application. 

The IPN-3 clearcoat was prepared by mixing 50 parts 
of the P(UA)-I clearcoat coating formulation with 50 
parts of the P(UA)-2 clearcoat coating formulation. 

The IPN-3-UV clearcoat was prepared in the same 
manner as the IPN-3 clearcoat with the following excep- 
tion: 10 parts of the UV absorberlstabilizer solution were 

Table 3--Mechanical Properties of IPN Coatings 

P(UA)-11 
Composilon P(UA)-2 

--- 
P(UA)-2. ...... 01100 
IPN-I . . . . . . . . .  20180 
1PN-2.. . . . . . . .  40160 
IPN-3.. . . . . . . .  50150 
IPN-4. . . . . . . . .  60140 
IPN-5.. . . . .... 80120 
P(UA)-1 . . . . . . .  10010 

Ts (psi) E (%) Hardness (A) 
-- - - 

517 173 35 

Table &Adhesive Strength of IPN Coatings to Steel Panels 

P(UA)-11 Lap Type of 
Composition P(UA)-2 Shear (psi) Failure ------- - -~ - - 

P(UA)-2 . . . . . . . .  01100 1 SO Adhesive 
IPN-I.. ........ 20180 329 Adherive 
IPN-2.. . . . . . . . .  40160 244 Adhesive 

. . . . . . . .  IPN-3.. SO150 224 Adhesive 
IPN-4.. ........ 60140 224 Adhesive 
IPN-5.. ........ 80120 177 Adhesive 

. . . . . . .  P(UA)-I. 10010 I20 Adhesive 

added to 100 parts of the IPN-3 mixture prior to spray 
application. The UV absorberlstabilizer solution was pre- 
pared by mixing 10 parts Tinuvin 328. I0 parts Tinuvin 
440, and 1 .0 part Irganox 1010 in 77 parts xylene. 

Basecoatlclearcoat coatings were applied by siphon 
gun over high solids primed* Bonderitem steel panels. 
The desired clearcoat coating was applied wet on wet 
over a high solids polyester basecoatt with the following 
flashtimes: one minute between basecoat-basecoat appli- 
cations, three minutes between basecoat-clearcoat appli- 
cations, and one minute between clearcoat-clearcoat ap- 
plications. The panels were flashed (at room temperature) 
for five minutes prior to baking. The panels achieved a 
cured film thickness of 0.6-0.8 mils on basecoat and 1.7- 
2.0 mils on clearcoat. The bake schedule of the basecoatl 
clearcoat coatings was 265°F for 60 minutes. 

RESULTS AND DISCUSSION 

Mechanical Proper t ies  of IPN Coat ings  

The IPN coatings of varying compositions exhibited 
better tensile strength than those ol'their component poly- 

"11111 I:" .ill 

Figure 4--Lap shear strength (psi) vs network composition 
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mers P(UA)-I and P(UA)-2, as shown in Tuhlc 3 and 
Figure 3. In particular, the composition P(UA)-I/P(UA)- 
2 = 50150 exhibited a maximum value, presumably at a 
high degree of penetration. Since the hydroxyl-containing 
copolymer P(BMA-HEA) was prepared by solution poly- 
merization at high temperature and in the presence of 
relatively high concentration of peroxide, the reaction 
product possessed a low molecular weight. After reaction 
with caprolactone and capping with IEM, the reaction 
product P(UA)-I had not undergone a great change in 
molecular weight. As a result, the crosslinked P(UA)-I 
possessed a relatively low cohesive energy density and 
rather poor mechanical properties. 

The P(BMA-HEA) extended with caprolactone was 
reacted with Desmodur L-229IA which contained Bexi- 
ble aliphatic chains. As a result, the crosslinked P(UA)-2 
made by reaction o f  the NCO groups with the OH groups 
possessed a rclativcly high cohesive energy density due to 
the hydrogen bonding capability of the urethane struc- 
ture. Both hardness and elongation of the IPN coatings 
exhibited a range of values between those ofP(UA)-I  and 
P(UA)-2 due to the interpenetration between the rigid 
network of P(UA)- I and the tlexiblc network ofP(UA)-2.  

The adhesive strength of IPN lilms to steel panels is 
shown in Tcrhl~ 4. All IPN coatings exhibited higher lap 
shear strcngth than their original components P(UA)-I 
and P(UA)-2 (F ig~r r r  4 ) .  All coatings exhibited an adhe- 
sive mode of failure. 

The solvent rcsistancc of the IPN lil~iis to methyl ethyl 
ketone and xylene ranged between that ol'the softer free- 
radically cured P(UA)-I and the harder isocyanate- 
hydroxyl crosslinked network of P(UA)-2 (Tuhlc, 5) .  
The higher the P(UA)-2 content in the IPN composition. 
the better the solvent rcsistancc. 

MORPHOLOGY O F  IPN COATINGS 

G l a s s  T r a n s i t i o n  T e m p e r a t u r e s  by TMA 

The IPN coatings with varying ;imounts of P(UA)-I 
and P(UA)-2 exhibited only onc T, value which was 
between the T,'s of P(UA)-I and P(UA)-2 (Trrhlo 6 ) .  
This implies that interpenetrating polymer networks hc- 
tween P(UA)-I and P(UA)-2 wcrc formed by segmental 
mixing. As a rcsult. P(UA)-I with the rigid acrylic struc- 
ture gave high T, values and P(UA)-2 with llcxible ureth- 

Table %Solvent Resistance of IPN Coatings 

P(UA)-11 Solvent Resistance 
Composition P(UA)-2 MEK' Xylene' 

PIUAI-2.. . . . .  01100 
IPN-I. . . . . . . .  ?01XO 
11'N-2 . . . . . .  -Iil/hll 
IPN-3 . . . . . .  50'50 
IPS-4.. . . . .  (10140 
IPN-5 . . . . . . . . .  XIl1ZO 
PIUAI-I . . . . . . . . .  10010 

Table 6-Glass Transition Temperature of IPN Coatings 
(BY TMA) 

P(UA)-11 
Composilion 

-- - -  - 
P(UA)-2 Tg rC)- 
p p  - - 

. . . . . . . . . . . . . . . .  P(UA)-2 01100 - 1 1  
. . . . . . . . . . . . . . . .  IPN-I 20180 -9 
. . . . . . . . . . . . . . . .  IPN-2 40160 - 6  

IPN-3 . . . . . . . . . . . . . . . . . .  50150 4 
. . . . . . . . . . . . . . . . . .  IPN-4 h0140 7 
. . . . . . . . . . . . . . . . .  IPN-5 80120 13 

. . . . . . . . . . . . . . . .  P(UA)- I 10010 36 

ane structure gave low T, values. The T, values of IPN 
coatings shifted toward the direction of P(UA)-2 with 
increasing concentration of P(UA)-2. 

M i c r o g r a p h s  by SEM 

As shown in Figures 5-1 1, both components, P(U.4)-I 
and P(UA)-2, and the IPN coatings with different compo- 
sitions exhibited only one phase at a magnification of 
5000 x , indicating good molecular mixing due to inter- 
penetration between the networks. In the previous study,' 
one of the IPN coatings had shown some phase separa- 
tion. All the IPNs of this study showed no signs of phase 
separation indicating that the caprolactone extension may 
have improved the compatibility of the two networks. 

PHYSICAL PROPERTIES  O F  
BASECOATIIPN CLEARCOAT COATINGS 

The IPN coating composition of 50% P(UA)-1150% 
P(UA)-2 unfortified with UV absorberlstabilizer showed 
the best ultraviolet durability over high solids polyester 
basecoat up to 1500 hours exposure in QUV (Figure 12). 
The 50150 coniposition was chosen because of all IPNs 
studied with this mixture exhibited the highest tensile 
strength with an acceptable elongation and adhesion. The 
IPN exhibited better weathering properties than either of 
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Figure 5-SEM micrograph of P(UA)-2 coating 
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Figure 6-SEM micrograph of IPN-1 coating [P(UA)-1'P(UA)-2: Figure 9-SEM micrograph of IPN-4 coating [P(UA)-1 P(UA)-2: 
20180] 60,401 

Figure 7-SEM micrograph of IPN-2 coating [P(UA)-1 P(UA)-2: Figure 10-SEM micrograph of IPN-5 coating [P(UA)-1 
40/60] P(UA)-2: 80120) 

Figure 8-SEM micrograph of IPN-3 coating [P(UA)-l,P(UA)-2: 
50/50] 

Figure 11-SEM micrograph of P(UA)-1 
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Table 7-Properties o f  High Solids BasecoatllPN Clearcoat Systems 

QUV (Hour) 
P(UA)-11 MEK Cleveland - % 20" Gloss -- Retention 

Composition P(UA)-2 Resistancea Humidityb Gravelometere 500 1000 1500 
- - -- 

P(UA)-? . . . . . . . . . .  01100 P 10 28 9 8 100 89 
IPN-3 . . . . . . . . . .  50150 P 10 ?B 94 97 100 
IPN-3 t UV". . . . . . .  50150 P 10 28 81 78 76 
PIUAI-I . . . . . . . .  10011 F 10 28 81 XI 78 

its components. P(UA)-I or P(UA)-2, due to its interpen- 
etrating network structure. However, when the 50150 IPN 
coating cotnposition was fortified with a UV absorber1 
stabilizer package, the durability of the system dropped. 
This can be attributed possibly to the retardation of the 
P(UA)-I free-radical cure by the hydroxyphenyl benzo- 
triazole. Tinuvin 328, and the hindcrcd amine light stabi- 
lizer. Tinuvin 440, in the UV absorberlstabilizcr solution. 
The loss of cure in the P(UA)-I system resulted in loss of 
interpenetration in the IPN which would make the coating 
more prone to degradation. The P(UA)-2 coating exhibit- 
ed better weathering characteristics than the P(UA)-I due 

Figure 12-Gloss retention o f  basecoat1lPN clearcoat coating 
systems 

to the higher crosslink density in the two component 
P(UA)-2 system than in the one component P(UA)-1 as 
determined by the MEK resistance. All compositions ex- 
hibited acceptable gravelometer results as well as passing 
the Cleveland Humidity cycle (120°F, 120 hrs) without 
blistering or darkening (Tuble 7). 

CONCLUSIONS 

Coatings based on the novel IPN systems prepared 
from P(UA)-I , a caprolactone extended acrylic urethane 
crosslinked by free radical polymerization of pendant 
double bonds, and P(UA)-2, a caprolactone extended 
acrylic resin crosslinked through an isocyanate curing 
agent, exhibited good weathering resistance over high 
solids polyester basecoat for up to 1500 hours in QUV. 
The IPN coating compositions also exhibited higher ten- 
sile strength and adhesive strength than those of their 
original components-P(UA)-l and P(UA)-2. The mor- 
phologies of the IPN coatings, as determined by SEM and 
TMA, indicated that the improved molecular mixing in 
these IPN's was due to interpenetration between the re- 
spective networks. 
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Production of High Solids Acrylic Coating 
Resins with t-Amyl Peroxides: 

A New Way to Meet VOC Requirements 

Vasanth R. Kamath and James D. Sargent, Jr. 
Pennwalt Corp.* 

t-Amyl peroxides are a new class of commercial or- 
ganic peroxrdes. They are very efficient initiators and 
yield radicals which are poor hydrogen abstractors. 
As a result, acrylic resins can be readily synthesized 
with low molecular weight and narrow molecular 
weight distribution. This enables one to obtain ac- 
ceptable spray viscosities at high (>75%) solids con- 
tent, which complies with the decreasing VOC re- 
quirements of the coatings industry. Polymerizing 
typical acrylic monomer combinations for coating ap- 
plications, we have demonstrated improved perfor- 
mance with 1-amyl peroxides over conventional 
1-butyl peroxides and azonitrile initiators. Perfor- 
mance criteria included resin molecular weight, mo- 
lecular weight distribution, solids content, solution 
viscosity, resin color, residual monomer levels, as 
well as final film properties, such as initial gloss and 
gloss retention as a functron of QUV exposure time. 

INTRODUCTION 

Thc primary goal of high solitls coating\ technology is to 
increase thc solids content whilc ~iiaintaining or even 
reducing the solution viscosity. Thc solution viscosity is 
strongly inllucncctl not only hy tlic polynicr niolccular 
we~ght hut by the molecular weight tlistrihution (MWD).  
A narrow MWI) poly~i icr Icatls to lowcr solution viscos- 
ity. Narrow MWI> also provitlcs a rnorc horiiogcncous 
crosslinked network in  thc final hakc cycle which im- 
proves overall l i lni  propcrtic\. Narrow MWI) rcsults in 

'1 t # < $ < l ~ \ l  I,,, . 17Jl1 \f#llt,dc\ Kt1 l f ~ ! l l , ~ l ~ ~ ,  '4) IJ2dct 
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freedom from non-functional or mono-functional dimers 
and [rimers which compromise film properties, cause 
oven condensation. and contribute to sagging. 

I n  the synthesis o f  high solids, low molecular weight 
hydroxy-functional acrylic resins, azonitrile initiators are 
commonly used to obtain narrow MWD.  Azonitrile initia- 
tors decompose to produce selective radicals which are 
poor in  hydrogen (H)-abstracting ability. The H-abstract- 
ing ability o f  initiator free radicals plays a major role in  
determining the polymer M W D .  

Peroxides derived from tertiary (t) butyl hydroperoxide 
are not as suitable for high solids acrylic resin synthesis. 
t-Butyl pcroxides decomposc to produce radicals which 
are highly reactive and readily capable o f  abstracting 
hydrogen atoms. The use o f  t-butyl peroxides generally 
results in  polymers with broad M W D  and high solution 
viscosity. 

A new class o f  organic pcroxides, t-amyl peroxides, 
derived from I-amyl hydroperoxide, has recently been 
introduced commercially. 

t-Aniyl peroxides. in  contrast to t-butyl peroxides, de- 
compose to form less cnergctic, more selective radicals 
which are poor i n  H-abstracting ability. As a result, poly- 
mers with narrow MWD and low solution viscosity are 
produced. Reduction o f  light-sensitive oxygenated end- 
groups also results with the use of t-amyl peroxides. 
Thus, these products arc extremely well suited for the 
synthesis o f  high solids acrylic resins intended for coat- 
ings applications. 

The performance of t-amyl peroxides compared to con- 
ventional t-butyl peroxides and azonitrile initiators under 
typical polymerization conditions, together with resin 
ch;~racterization and final l i lni  properties, is described i n  
thc li)llowing. 



V.R. KAMATH and J.D. SARGENT, JR 

t-butoxy radical: 

CHI 0 
I II 

CHI- C - 0  Beta scission CH, + CH,- C-CH, 
I slow 

CHI 

1-amyloxy radical: 

CH3 0 
I I I 

CH3-CH2-C-0 Beta scission CHICH,. + CH,- C -CHI 
fast 1 -  

CH3 

Figure I-Beta scission 

EXPERIMENTAL 

Resin Synthesis 

The low molecular weight hydroxy-functional acrylic 
resins, or oligomers, were prepared by free radical solu- 
tion polymerization. Polymerizations were conducted un- 
der nitrogen in a jacketed glass reactor equipped with a 
stirrer, thermometer, and reflux condenser. Monomers 
and initiator were combined and metered into the reactor 
containing solvent at a prescribed temperature over a five 
hour period. After the monomerlinitiator addition was 
complete, polymerizations were typically continued for 
an additional hour to reduce residual monomers. 

Ingredients used in a typical polymerization were butyl 
acrylate (BA) (150 g); 2-hydroxyethyl acrylate (HEA) 
(125 g); butyl methacrylate (BMA) (100 g); methyl meth- 
acrylate (MMA) (60 g); styrene (STY) (50 g); methacry- 
lic acid (MA) (15 g); solvent (150 g); and initiator. Sol- 
vent(~)  and initiator(s) used, along with the resulting 
polymerization temperatures, are noted when applicable. 
All monomers contained inhibitors added by the supplier 
and were used as received without further purification. 

Initiators 

Comparisons were made on an equal active oxygen 
basis in the case of peroxide initiators, and on an equiv- 
alent basis in the case of azonitrile initiators. The poly- 
merization temperature employed corresponds to the 15 
minute half-life temperature ("C) of the initiator, unless 
otherwise stated (see Appendix I ) .  

Table 1 -Performance Differences: 
t-Amyl and t-Butyl Peroxides 

% Viscosity Apha 
Initiator Solids MN MW/hiN M ~ / M .  (Poise) Color 

- - - - - - - - . 

EAPB . . . . . . . . .77 3700 2.1 3.8 150 20 
EBPB . . . . . . . .77  4200 2.9 6 Y 320 40 

Uvng B A I R M A I S T Y I H E A  a! 31111O;31);?1l ~ V I  r.tllo ullh S ' M  -11 1 bn txralluk 7110 
.olvent. I l l n = O  0156 rnc>leri IOD g nr?r>!rr.r\. Teslpcr;ilt~r< wr\ 145'ral IJl'C lor Luprnt,l 
533 and 233. rerpectivrly. 

Table ?-Performance Differences: 
t-Amyl Peroxides and Azonitrile lnitiator 

%Residual Viscosity Apha 
Initiator Monomers M, M,/M, B,/M. (Poise) Color 
-- - - - - -- 

EAPB . . . . . . .0..51 3100 ? 0 3 5 150 50 
APEH . . . . . . .  1.43 4h00 2 . 1  4.8 ?hO 5 
AZMB . . . . . . . 1.87 6100 3.3 7.1 1.010 hll 

~ J ~ ~ n g l ~ A ~ l l M A ~ ~ l M A ~ l l l ~ . A  S l Y s M A ; t l  Illh?ll I ?  25 I l l  I s !  r . ~ ! # o u ~ t l > Y  M = l l  1 
tn liklapm" 1:liP nrlvcnl 111.. 5 11. 7 ?. .##nl h 11 p.ln\ pcr helnllcd p;jrh sa>su~len ~ p h l l l l  l u i  
I.up(.r\ol 511, 775. .11111 V . ~ l * l *  07, rr\prcl#vrly 'lesy,r~.$lt#rc u.8, 147 . 1114 . dild " 5  C l l ~ r  

l.",wr,,,l S I I ,  775, ',",I va,<>' 1>7, rc\p~ct,"cl) 

Characterization 

Molecular weights wcrc dcter~nincd by gel permeation 
chromatography using polystyrene standards. Solids con- 
tent, residual monomers, color. and viscosity were deter- 
mined respectively by pcrccnt nonvolatile matter (ASTM- 
D1259), gas chromatographic analysis of monorner(s). 
APHA color (ASTM-D2X49). and Brookfield viscometry 
at 22°C. 

Coating Formulations, Preparation, and 
Properties 

Clear acrylic coating formulations wcre comprised of 
the acrylic resin, melamine crosslinking resin, acid cata- 
lyst. and reducing solvents (see Appendix 2). Coatings 
were applied via air spray to untreated aluminum panels 
and cured at 140°C (284°F) for 20 minutes. Dry film 
thickness was typically 1 .5-2.0 mil. 

Cured coatings wcre aged at room tctnperaturc for 24 
hours, after which gloss (OO"), pencil hardness, and sol- 
vent resistancc (MEK rubs) wcrc detcrmincd. Acccler- 
ated weathering was conductcd with a QUV weathering 
tester using an cight hour light cycle (UV-B) at 60°C. and 
a four hour wet cycle at 50°C. This complies with ASTM 
Method G-53(84). Exposed pilncls wcre inspected at reg- 
ular intervals for loss in gloss. This was deterrnincd by 
the average of thrce pancl mcasurc~ncnts. 

RESULTS AND DISCUSSION 

lnitiator Effects 

The dramatic difkrcncc in thc pcrhrtnance of ethyl 
3.3-di(t-amylpcroxy)butyratc (EAPB) and its I-butyl 
analog (EBPB) is illustrated by the results in T[rblc I .  The 
I-amyl peroxidc lcads to ;I much narrower molecular 
weight distribution and, as ;I result. linal resin solution 
viscosity is dccrcased hy about 50%'. These rcsults are 
obtained because poor hydrogen shstracting radicals are 
produced from I-amyl peroxides.' 

I-Butyl peroxides decompose to form a I-butoxy radi- 
cal. This radical can undergo a hcta scission reaction to 
form a ketonc and ;I methyl r;~dical. Thc beta scission 
reaction for I-hutoxy radicals is slow and therefore the 
initiating species is cithcr thc t-butoxy radical or the 
methyl radical. Both railic;~ls arc highly reactive and 
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readily capable o f  abstracting hydrogen atoms. This leads 
to chain branching, broad molecular weight distributions, 
and high solution viscosity. 

t-Amy1 peroxides decompose to form a t-amyloxy radi- 
cal. The unique feature o f  t-amyl peroxides is the much 
faster beta scission reaction o f  the t-amyloxy radical. The 
t-amyloxy radical undergoes a fast beta scission reaction 
to yield a ketone and an ethyl radical. The relative stabil- 
i ty  o f  the initiating ethyl radical minimizes hydrogen 
abstraction. This decreased tendency toward hydrogen 
abstraction leads to less long chain branching, giving 
better control over molecular weight and molecular 
weight distributions. 

This has been substantiated by Million' i n  analysis of 
the thermal decomposition by-products from a t-amyl 
peroxide and a t-butyl peroxide. By measuring the moles 
o f  alcohol and ketones formed, Mi l l ion estimated the 
B-scission reaction to bc about six times greater for the 
t-amyloxy radical. This is illustrated in Figltrc, I. 

The selectivity and poor hydrogen abstracting ability o f  
radicals derived from t-amyl peroxides can be further 
confirmed by comparing their performance against com- 
mercial azonitrile initiators. Azonitrile initiators decom- 
pose by cleavage o f  two carbon-nitrogen bonds to pro- 
duce nitrogen and two alkyl radicals. The initiating alkyl 
radicals are selective and poor in hydrogen abstracting 
ability. 

The performance o f  EAPB and I-amylperoxy-2-ethyl- 
hexanoate (APEH) was compared against 2,2'-azobis- 
(methylbutyronitrile) (AZMB) .  This is shown in  Ttrblc, 2. 
These results clearly show that, with the use of  t-amyl 
peroxide initiators, narrower M W D  with concurrent re- 
duction in solution viscosity is obtained. In  addition, 
lower residual monomcr(s) and color were also obtained 
with the use o f  the t-amyl pcroxide initiators. 

Polymers with narrow M W D  and uniformity i n  func- 
tional groups provide a more homogeneous crosslinked 
network in  the final bakc cycle. This improves overall 
film properties. In  the synthesis o f  hydroxy-functional 
acrylic resins used in  high solids coatings, i t  is important 
to reduce the spread in  molecular weight and M W D  with 
monomer conversion so that a more uniforni functional 

Table 3-Initiator Effects: Molecular Weight 
Variation with Reaction Time 

Initiator: EAPB Initiator: AZMB 

Table 4--t-Amyl Peroxides: Activity Range 

Half-Life Data' 
t1/2 (OC) 

Peroxide Name 10 hr 1 hr E, (E) 
1-Amyl peroxypivalate. . . . . . . . . . . . . . . 54 74 28.1 
I-Amyl pcroxy-2-ethylhcxanoate. . . . . . . . 75 92 34.7 
1.1-Di(t-amylperoxy)-cyclohexane.. . . . . 93 112 34.6 
00-1-Amyl 0-(2-ethyl hexyl) 

rnonoperoxycarhonate . . . . . . . . . . . . . 98 1 17 36.0 
[-Amy1 peroxyhenzoate . . . . . . . . . . . . . . . 100 121 32.2 
Ethyl 3.3-Di-(1-amylpemxy) hulyrate . . . . 112 132 35.5 

resin is obtained. Non-functional or mono-functional 
dimers and trimers can compromise f i lm properties, cause 
oven condensation, and contribute to sagging. Metering 
o f  monomers and initiators to refluxing solvent is fre- 
quently employed commercially to facilitate the produc- 
tion o f  low molecular weight polymers with narrow 
M W D  and uniformity i n  functional groups. 

The effect o f  metering initiators is shown in  Table 3. 
These results show that, with EAPB as the initiator, there 
is minimal spread in  molecular weight and molecular 
weight distribution with reaction time. However, with the 
azonitrile initiator, a small but definite spread i n  molecu- 
lar weight and distribution can be seen. This may be due 
to a possible reduction in  kinetic efficiency with increas- 
ing reaction viscosity. 

Initiator half-life at a given polymerization temperature 
is also an important parameter for controlling overall 
process efficiency and product quality. The use of  initia- 
tors with low half-life temperature at high reaction tem- 
peratures is inefficient. A t  high temperatures, the low 
half-life initiator decomposes so rapidly that the radicals 
produced recombine to form non-initiating species. Con- 
sequently, fewer radicals are available for efficient chain 
initiation. This can result i n  low monomer conversion and 
high molecular weight production. For optimum initiator 
efficiency, the initiator should have a half-life o f  10-20 
minutes at the reaction temperature. Given the broad half- 
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Figure 2-Chaser catalyst: EAPB 

l i fe range o f  commercial t-amyl peroxides, i t  is easy to 
select an initiator for a specified polymerization tempera- 
ture. A representative list o f  t-amyl peroxides and their 
half-life data is shown in Table 4. 

CHASER CATALYST 

The "chaser catalyst" is an initiator that is added 
toward the end o f  the polymerization reaction to reduce 
residual monomer concentration to acceptable levels. For 
high solids acrylic resins, one must be selective in choos- 
ing the chaser catalyst such that narrow polymer MWD is 
maintained as monomer conversion is maximized. 

Certain peroxyketal initiators are particularly efficient 
in  reducing residual monomer concentration.' On this 
basis, i t  was expected that EAPB would be an efficient 
chaser catalyst. The results in  Tuhle 5 illustrate the supe- 
r ior performance o f  EAPB as compared to an azonitrile 
initiator. 

The ability to quickly reduce residual monomer con- 
centration to less than 0. I '% is o f  considerable comnier- 

Table 5-Initiator Performance: "Chaser Catalyst" 

"Chaser" EAPB AZMB 
- - - -~ 

Resin . . . . . . . . . . . . . . . . . . . . . . . . .  ( A )  ( I31  IC)  I D )  
% Residual Monomers . . . . . . . . . . .  1.0 c 0 . 1  3.7 1.5 
MN.. . . . . . . . . . . . . . . . . . . . . . . . . .  3800 3700 7XOO 7100 - - 
M,IM, . . . . . . . . . . . . . . . . . . . . .  2 . 0  2 1  2.2 2.3 . . 
MzIMN . . . . . . . . . . . . . . . . . . . . . . .  3.4 3.8 3.8 4.1 
-- 

(A1 and I C I  i ;rrpl~c re\ln. I~~~lp1lIAiRMA~STY'HI:AI. .a 7hZT r<llld\ 8s I:rx.ar* 71HI 
(61  = I A t  t 0 511% Lupcntlli73 I I1 5 hr .!I 14YC 
(D) = IC) t 0 MI% V a z o *  hJ t 0 5 hr r,VS"C 

Figure 3-Temperature effect on residual monomer 

cia1 importance. I t  results in rctlucetl total process time 
while improving overall product quality. Towards this 
end, initiator concentration as wcll as reaction tcmpera- 
ture have to he taken into account. The results in Fi,yirre 2 
illustrate that the rate o f  monolncr reduction increases 
with initiator (EAPB) concentration. Howevcr. the re- 
sults in  Fijiurc, 3 show that increasing the rcaction tem- 
perature from 145°C to I h O T  lends to substantially high- 
er residual monomer concentration. At 160°C. the half- 
l i fe o f  EAPB is too short. muking incflicient usc o f  the 
initiator. For EAPB, a reaction temperature of about 
145°C (half-life o f  15 mins) is thc maximum for optimum 
efficiency. Using half-lire data in dilute solutions, i t  is 
possible to predict thc optimum reaction temperature for 
differen1 initiators (scc Ttrhlc, 4). 

SOLVENT EFFECTS 

The effect of solvents and solvent blends on linal f l m  
properties has been described.".' Howevcr. little i f  any 
published literature dcscrihes thc c fkc t  o f  solvents in  the 

Solvent 

- - - - 

Table 6--Solvent Effects on Solution Viscosity 

B.P. 
("c) P. BWiPH BZ/PN 

Viscosity 
(Poise) 

M a k  . . . . . . . . . . . . .  153 3x00 1 X 2 '1 I4 
Eklapm0" EEP . . . . . . .  172 37lKI I 3.0  ?h 

. . . . . . . .  EE ;setale 150 .T500 2 3 .4  ?L1 
P M  acclato . . . . . . . . . .  I46 4lOO 1 0 3.? 42 
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Table 7-Hansen Solubility Parameterss 

Non polar 
Solvent Total (cal1cmJ)-'h Polar H-Bonding 

. - -  
Mak . . . . . . . . . .  9.0 7.0 2.7 3.8 
E k l a p n ~ "  t t P  . . . . . . .  0. I 7 . 9  1.6 4.3 
Et: acetale . . . . . . . .  X 7 7.8 2.3 5 . 2  
PM acetate . . . . . . . .  X X 7.8 3.6 5 . 2  

synthesis of low molecular weight acrylic resins for high 
solids coating applications. 

The performance of EAPB in four different solvents is 
shown in Tclhlp 6 .  The results show that these solvents 
have minimal en'ect on polymcr molecular weight and 
MWD. We conclude there is no adverse effect on initiator 
performance. In view of this. higher boiling solvents can 
he selected to conduct the polymerization at higher tem- 
peratures. along with the use of  high half-life temperature 
initiators. This would facilitate the synthesis of lower 
molecular weight resins allowing solids content to be 
increased. 

Even though the initiator performance is not effected 
by choice of solvent, the solvent does affect the resin 
solution viscosity. This is illustrated in Tclhlcl 6. 

To develop a selection criteria, it is possible to corre- 
late solution viscosity with solubility parameter of the 
solvent. Solubility parameter as proposed by Hansenh is 
based on values which lit the equation 

where 
8 = total \oluhility p;lramclcr: 
8., = component tluc IO di\pcr\ion li~rccs: 
6,. = componcnt due lo polar l'orccs: 
8,, = componcnt due to hydrogen bonding 

Hansen's solubility par;ilnctcrs of the four solvents 
used arc listed in Ttrhl~ 7 .  There appears to be a correla- 
tion between resin solution viscosity and the Hansen 
H-bond~ng para~ncter of the solvent. In addition to the 
H-bonding parnmerer, the polar I'orces of the solvent 
appear to a fkc t  the solution viscosity as well. 

Therefore, solvent boiling point, H-bonding param- 
eter. and polar forces should be considered for solvent 
selection. It may be possihlc to use solvent blends to 
control boiling point ant1 H-bonding parameter such that 
higher solids levels can be ohtained while maintaining or 
reducing solution viscosity. 

FILM PROPERTIES  

To illustrate thc eflccts of initiator on final film proper- 
ties, coatings wcrc prepared and evaluated using resins 
initiated with t-amyl peroxides as compared to azonitrile 
initiated resin. 

Using typical clear coat formulations (Appendix 2).  
higher initial gloss (60") was ohtained for t-aniyl peroxide 

Table 8-Initiator Effects on Film Properties 

Initiator EAPB APEH AZMB 

Nonvolalilrs (%). . . . . . . . . .  60 55 55 
Spray vi\cosity (cpa). . . . . . .  800 350 YO0 
Inili;il glms (60"). . . . . . . . . .  192 185 168 
VOC (Ibslgal) . . . . . . . . . . . .  3.40 3.84 3.95 
- - 

Ilry l i l n ~  lhlrkne\i I 5 - 2 0 m ~ l  
Hard,,e,, ?H 
Fc,lvcst rc\brr.tllcu .?IKI MkK Ruhr 

initiated resins. This is shown in Table 8.  Better gloss 
retention after Q U V  exposure was also found, as shown 
in Figure 4. This result may seem surprising since it has 
often been thought that peroxide initiators would intro- 
duce light-sensitive oxygenated end-groups into poly- 
mers. One of the benefits of t-amyl peroxides is the 
reduction of oxygenated residues. 

Another point to note from the results in Table 8 is the 
spray viscosity of the final film formulation. With APEH 
initiated resin, spray viscosity was 350 cps at 55% solids 
as compared to 900 cps for the azonitrile initiated resin at 
55% solids. With EAPB initiated resin, the solids content 
of the formulation could be increased to 60% while reduc- 
ing the spray viscosity versus that from the azonitrile 
initiated resin. The ability to go to higher solids spray is a 
direct result of the lower molecular weight and narrower 
MWD obtained with the use of EAPB. 

It should also be pointed out that other film properties, 
such as adhesion, impact resistance, flexibility, humid- 
ity, stain, detergent resistance, and salt spray resistance 
were not sacrificed with the use of t-amyl peroxide initiat- 
ed resins, i.e.. when compared with azonitrile initiated 
resin. This was substantiated by evaluations conducted 
by Eastman Chemicals. Inc., recording final film proper- 
ties of resin prepared with EAPB, APEH, and AZMB 
initiators. 

0-UV EXPOSURE TIME 
(HOURS) 

Figure 4-Acrylic clear coatings: initiator effects on gloss 
retention 
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SUMMARY 

It has been demonstrated that t-amyl peroxides are 
efficient initiators for the synthesis of acrylic resins with 
low molecular weight, narrow molecular weight distribu- 
tion, and high solids contents (75% or greater). The 
various parameters that need to be considered in the 
selection of suitable initiator(s) and solvent(s) for the 
synthesis of desirable high solids acrylic resins with low 
residual monomer have been described. 

Finally, the effects of initiator on final film properties 
and the better gloss and gloss retention with the use of 
t-amyl peroxide initiated resins have been illustrated. 

Given the broad range of activity of t-amyl peroxides, 
one can select an initiator or combinations to optimize 
performance for specific polymerization conditions to 
produce acrylic resins of superior properties for high 
solids coatings. 
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APPENDIX 1 
Initiators 

APPENDIX 1 (Continued) 
Initiators 

Lupersol Lupersol Lupersol Vazo" 
Tradename 
- - 

233 533 575 67 

Half-Life (T,h"C)' 
10 hours 115 I I2 75 67 
I hour 135 I32 92 X4 
IS minute, 147 145 104 95 
F~uivillmt 
Weigh! (phmf' 4.6 9 0 7.2 6.0 

( a )  ~n I)odc<a~>e. 10 T c ~ l u r ~ ~ c  lVr,<>'* 671 
(hl phnl - pan\ pcr Ihu~ldrud p:lrir slonooaei 
I.u~r%d I\ r re~liiercd h.ldcnslnc o l  thr ILcl,nwrll ('vrp . I.erni~,l I)#r 
Vvcr ~r $4 regi\lcicd Irrlun.unc 111 1, 1 da 1'001 dc Nellluar\ B 

APPENDIX 2 
Clear Coatings Formulations 

60% Solids 55% Solids 

60.0 HSC Rcsin 
15.0 Cymel 303 
8.0 N-Butanol 
8.0 Aromatic-1 00 
8.0 D B E  Solvent 
0.6 Cycat 4040 

55.0 HSC Rcsin 
2.4 Ektapro" EEP 

13.8 Cymel 303 
9.3 N-Butanol 
9.3 Aromatic-100 
9.3 D B E  Solvent 
0.5 Cycal 4040 

99.6 

Parameters 
f I I HSV r c u n ~  75'4 VIII~, 8 8 1  l;h~.~l?ro" 1 I 1, 
121 K ~ \ l l l i ~ n c l i t l > l l n ~  rillla 75 ' 2 1  
171 C~#rc~~a!~!iy~l l ( ' y ~ . # l  4114(11 1 8 i  IWCI h#r~<lcr 
141 Ar \pr .#y  - HtnL' ,  fft 511 IIV 

APPENDIX 3 
Chemicals 

Cyme1 303 -Mel;~minc lor~naldchydc resin 
(American Cyanamid Co.) 

Cycat 4040 4 0 Y  wt aolution of p-toluene sulfonic acid in 
iaopropanol (American Cyanamid Co. )  

Aromatic-100-Mixed aromatic hvdrocarbons (Exxon 
Lupersol Lupersol Lupersol Vazom Chemicals) 

Tradename 233 533 575 67 D B E  Solvent -Dibasic cstcrs (Du  Ponr) 
- - - -- - -. - 
Chemlcal Ethyl 3.3- Ethyl 3.3- I-Anlyl- 

2,2,-Amh,s Ektapro" EEP-Ethyl 3-cthoxypropionate 

Name di(t-butyl- di(t-amyl- peroxy-2-ethyl- (Methyl- (Eastinan Chemicals) 
peroxy) pcroxy) herdnoate butyru- Exxare* 700 -0xo-hcptyl ;Icelate (Exxon Chemicals) 

butyrate hutyrate IAPEH) nitrile M A K  -Methyl n -an~y l  ketone 
(EBPB) (EAPB) (AZMB) EE Acetate -Ethylene glycol mon(~ethyl ether acetate 

MW 292 320 230 192 PM Acetate -Propylenc glycol monomcrhyl ether acetate 
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CHICAGO.. ............... NOV. 

"VOC Compliant Coatings" 

Vincc Caldcr, of S.C. Johnson & Son. 
Inc., prcscntcd a technical talk on "PoI.Y- 
MI:RS FOK VOC C~MI*I.IANT INI)(ISI~IAI. 
C~N~INOS." Thc second speaker was Kick 
Braunshauscn of The Entcrprisc Cos.. who 
presented the Chicagc~ Socicty Technical 
Committce papcr " O ~ I N  vs S111.l.l. STAHII: 
ITY 01: L ~ r ~ i x  PAINTS" 

E V A N  AN(;I:I.os. .So(,r~ttr~?. 

................... CDIC.. DEC. 
"Underground Storage Systems" 

Environmental Committce Chairman 
Kenneth Pcndlcton, of K.A. Pcndlcton 
Co.. requested the nalncs of two pcoplc 
from each company as contacts for cnvl- 
ronmental issues. 

Two undercovcr pollcc ofliccrs from the 
Multi Agency Narcotics Unit wcrc the 
evening's educational speakers. They dis- 
cussed some of the methods used in apprc- 
hending peoplc who sell drugs and hcld a 
demonstration o f  the drugs and drug para- 
phernalla. 

"T~wAKI ,~  A MOKI.. KII.IAI~I.I~ UNI)I:K- 
GROUNI) STORACII: SYSTI:M" was thc titlc of 
the technical prescntation given by Chuck 
Harding, of Clawson Tank Co. 

According to EPA rcgulations, all under- 
ground storage tanks must comply wlth thc 
design characteristics of structural intcg- 
rity, product compatibility, and corrosion 
resistancc. An EPA damagc survey Ibund 
that structural fallurc, not corrosion, was 
the leading cause of dcfccts in leaking 
tanks. Fiberglass reinforced plastic tanks 
have the greatcst structural problems, with 
steel generally accepted as being the best to 
insure structural integrity. When left unpro- 
tected, even stccl corrodcs, said Mr. Har- 
ding. The presence and cxtcnl of the corro- 
sion depends upon thc type of soil and 
drainagc of the water around thc tank. 

The speaker said one tank which mccts 
all EPA design regulations is the STIP-3 
tank. This steel tank has a urethane. coal 
tar epoxy, or libcrglass reinforced polycstcr 
coating. It's electrically sealed from the 
piping and other sources of grids by thc use 
of zinc or magnesium sacrificial anodes 
connected to the tank. These anodes re- 

vcrsc corrosion and protect thc cathodc 
(stccl tank). 

According to Mr. Harding, in some 
states and municipalities, secondary con- 
tainmcnt is mandatory. A doublc wall steel 
tank will contain any leaks or overlill in the 
outer tank. allowing the space betwccn the 
tanks to be monitored. 

Thc speaker concluded by saying that 
the EPA has found lcaking from plpes to be 
a larger problcm than lcaking from tanks. 

- - 

C). Whtrr's rcquired to ttrke tr tcmk ortr N/ '  
servicr i/'tr problem is .suspc,c.red:' 

A. First, run a liquid tightncss test and 
monitor thc ground water. I f  the tank itself 
is leaking. thc preferred method is to rc- 
move thc tank from the ground, rcmove 
any contaminated soil. and back fill with 
clcan soil. 

CAROL.YN L. TUI.I.Y. Se i , r r t t~y  

.......... LOS ANGELES.. NOV. 
"Silicone Chemistry" 

A moment of silence was observed for 
Frank Davis, founder of Frank D. Davis 
Co., who died recently. 

Library Committee Chairman Dana A. 
Harding, of Pacific Dispersions Co., Inc., 
rcviewed the committee's activities and an- 
nounced that it has purchased "Corrosion 
Prevention by Protective Coatings" by 
Consultant Charles Munger, and "The 
1985 Wcstern Coatings Symposium" on 
cassette. 

The evening's guest speaker was Albert 
J. Milo. Educator member from the Com- 
merce Library. Mr. Mi lo noted that the 
library would be updating the Society bib- 
liography and that an extensive amount of 
governmental materials has been accumu- 
lated. 

Donald E. Curl, of E.T. Horn Co., gave 
an update on environmental matters, detail- 
ing the El-Rap meeting and the many 
changes which havc taken place since the 
general election. 

Albert Sencker spoke to the audience on 
the status of the Scholarship Program. He 
mentioned the quantity of monies in the 
fund and thc requirements for thc dissemi- 
nation of those monies in the form of schol- 
arships for qualifying students pursuing a 
technical curriculum. 

Frank Peter, o f  the Dunn-Edwards 
Corp., discussed the status of the Paint 
Technology Course and noted thc decrease 
in attendance. 

The technical speaker was Robert W. 
Vash, of Byk-Chemie USA. The Cleveland 
Society member spoke on the "NEW IN- 
SIGHT INTO CHEMISTRY OF SII.ITONES FOR 

THE COATINGS INDUSTRY.'' 
Mr. Vash talked about silicones in gener- 

al and rcviewed what they are and how 
they are formed. He noted that silicones are 
polymers of dimethyl siloxane and their 
properties are determined by modifications 
on the polymer uscd in making the sili- 
cone. 

PARKER PACE, Secreturj 

MONTREAL SOCIETY OFFICERS AND COMMITTEE CHAIRPERSONS for 1986-87 
seated (left to right): Society Representative-Horace A. Philipp; L. Issa; Presi- 
dent4ean-Pierre Cote; Vice-President-E.J. Templeton; and Secretary-R. Ferrie. 
Standing: Planning Committee-V. Pedersen; J. Brunet; L. Kabakian; Special 
Events Committee-N. Chaif; V. Sharma; and Manufacturing Committee- 

L. Krivanek 

Vol. 59, No. 746, March 1987 



1986-87 NORTHWEST SOCIETY OFFICERS: President-Larry Brandenburger; Vice- 
President-Joan B. Lamberg; Secretary-Richard W. Karlstad; Treasurer-Mark W. 

Uglem; and Society Representative-Richard L. Fricker 

NEW YORK.. . . . . . . . . . . . . . NOV. 
"Hazardous Waste Treatment" 

Society Representative Saul Spindel, of  
DIL Laboratories reported that copies of  
the highlights of  the Board of  Directors 
Meeting held i n  Atlanta arc available at the 
Society office. 

Alfred A. Sarnotsky, of  Spraylat Corp.. 
noted the government regulation meeting 
held earlier in the day and rcquestcd that 
members send their suggestions for future 
topics to either Richard E. Max, of Stan- 
dard Coating Corp., Jeffrey C. Kaye, of  
Maas & Waldstein Co.. or himsclf. 

A talk on "TH' PO.I.ENTIAL OP BIOLOGI- 
CAL TREATMENT AS A HALARDOUS WASTE 
TREATMENT TBCIINOLOGY" was given by 
Gordon Lewandawski, of  the New Jersey 
Institute of  Technology. 

Dr. Lewandawski's presentation ex- 
plored the advantages and disadvantages o f  
biological treatment as a hazardous waste 
treatment technology. He also included 
some of the more recent discoveries and 
applications. A copy o f  the paper is avail- 
able at the Society office. 

-- - 

Q. qo you need to inc,inercrte rncrtc,ricrl 
after if 1s sterilized (hiologirall)~ accepted)? 

A. You should. The new laws for dump- 
ing sludge are to go 106 miles off shore. 
which increases the cost of  barging. This is 
to encourage incineration. 

DAVID PENICHTER, S ~ r r e t f ~ p  

The evening's technical speaker was 
Thomas E. Remmers, of  the Manvillc 
Corp. The Rocky Mountain Socicty mcm- 
ber spoke on "TIIF:. USF. or: DIA~TOMA(.I:OI IS 

EARTH IN COATIN(;S." 
According to Mr. Remmers, diatomite is 

the skeletal remains of  single cell aquatic 
plants known as diatoms. They extract sili- 
ca from the water in which they live and 
the silica is retained in their skclctons when 
they die. Most of  the deposits wcre Ihrnmed 
15 million years ago and are now mined in 
California and Nevada. 

The three basic classifications of diato- 
mite are natural, calcined, and Hux cal- 
cined. The coatings industry uses the natu- 
ral and flux calcined types. Diatomite is 
used mainly for Hatting and reduces gloss 
by 60" and sheen by 85" unifornily. 

The speaker went on lo say that tliato- 
mite is classified according to physical and 
chemical properties. Particle size distrihu- 
tion is an important lactw in how it func- 
tions, with particles under li)ur microns not 
contributing to flatting. Sm;illcr particle 
size produces lower oi l  ahsorption and rc- 
duced flatting efficiency, he stated. 

In  conclusion. Mr. Re~tlmcrs \;lid that 
diatomite produces good intercout ailhe- 
sion, good sandability, and fast solvent 
rclease. 

The evening's second speaker was Frank 
Wood, the Warden at Oak Park Heights 
Prison. He discussed the state of  Minncso- 
ta's prison system and presented some in- 
teresting facts and figures. 

RICHAKI) W. KAKI.STAI). Sc,(.rot~~). 

PHILADELPHIA.. . . . . . . . . . DEC. 
NORTHWESTERN.. . . . . . . . DEC. "Aluminum Pigments" 

"Diatomaceous Earth Coatings" Technical Committee Chainwan William 
Edward C. Ferlauto, of  Valspar Corp. J. Fabiny, of  Sermatech International. Inc , 

gave the technical meeting report and an- submitted a questionnaire to all members 
nounced that he will accept volunteers for requesting suitable topics for upconling 
the committee. meetings. 

The technical presentation was given by 
Stephen M.  Delich, Jr.. of  Silberline Mfg. 
CO. He spoke on "AI.IIMINIIM PI(;M~.N.~s: 
P~s.1. PK~.sI:NI'. FII.IIIKI:." 

According to Mr. Dclich, the hall mill 
process l i ~ r  aluminun~ Rake production. 
discovered hy E.J. Hall in the 1930's. is 
>till in use today. Then, with the use of a 
How chart, he dcscr~bed the production of 
aluminum pigments. He stated that alumi- 
num pigments are: cc~rrosion resistant: 
highly reflective to UV light, visible I~ght. 
and IR light: chemically resistant due to 
lamellar geometry; and serve as good mois- 
ture and oxygen barriers. 

Lealing and non-leafing pigments and 
the cfSects of  particle size ;ind particle size 
distribution wcre discussed by the speaker. 
He also reviewed li~r~nulation guideline\ 
and siifcty and handling techniques. ~nclud- 
ing \ton~gc, handling. and fire lighting. 

Mr. Delich concluded his preentation 
discussing the future o l  aluminum pigment 
development\. including sti~hle water sy\- 
terns. high sc~lids pastes, and new pigment 
types-lcaling and non-leafing. 

LAWUI.N(.L: J. K1.1.l Y. .SC(.~OI~II? 

PIEDMONT . . . . . . . . . . . . . . . NOV. 
"Dispersion Pilot Plant" 

Socicty President Steve Lasine. of 
McCullough & Benton, Inc . was pre\ent- 
ed with an honorary gavel by Martin Feld- 
man, o f  Nuodcx, Inc. 

Mr. Lasine reported that the Socicty re- 
ceived the 19x0 Materials Markct~ng Asso- 
ciates Award in the Class C D~vihion. The 
award, which comists of  an engraved 
plaque and a cash award, was also won hy 
Picdn~(~nt Socicty in 1982 and I984 Roh- 
crt Matcjka, of  Reliance Univcr\al. Inc.. 
and his work through the Etlucational 
Committee was rccogni~etl as a major con- 
tributing factor li)r the Society's achleve- 
nlents in this ;lrc;i. 

Davc Bossc pointed out [hilt Kent State 
University i\ ollcring short courscs of in- 
terest and he submitted a list of  the cour\es 
available 

Information on the 19x7 Roon Award\ 
competition and the "Guide to Coat~ngs 
Courses. Symposia, and Seminars" can be 
obtained from Mr. Lasine. 

Dr. Feldman, o l  the New York Socicty. 
discussed "TIII: I)ISI~I.KSION PII.OI PI ANI- 

'~III. SIIOK.I.I:SI DIYIAN(.I. BI- I WI-1.3 I~III 

LA13 ANI> P l < O l ~ ~ l ~ ~ ~ l  ION." 
Dr. FeI'cldman presented \evetal ezample\ 

of  li)rmuI;iiing lab a;~~nplc color disper- 
sions. He explained that when lormulation\ 
;ire derived in the lab and then put directly 
intc protluction. many time\ there i \  a lo\\ 
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gsncr;llsd u ~ t h  prt)du~,lit~n IIIIIC. prod~et 
I<)\\. cqulpmcnt tloun llllic. ctc 

13) ut111/1np 2 p~lot pl:tnl, I ( t r ~ i i ~ ~ l ; ~ t ~ o n ~  
~s11 hs provsn (1111 h! \c.~ls up and ;~(llu\tr~I 
IC nsLc\\;ln. 'Thc \pc;lhcr !.I\< ch; l~i~pIc~ 01' 
t; l~lt~rc> In the p~lot pl;lnl ;mtl \onic hrlcl 
co\t rtlatl#)n,h~p 01 plgliicnt lo\,. ct~lor dc- 
\clopmcnt. clc . uhlch \rol~l(l h.l\c hccn 
gc11trats.I In prt~~luct l~)n \t.~thout thc U\S 01 
;l p~lot plant 

L)r I.sId~li;~n ~ ~ o ~ i c l u ~ l c d  h~, prcrcnl.tllg)n 
,tatlng thal once ~)rodu~,t, ilrs \cdlrxl up 
trt)!li Iah to pilot plcint m d  l'ori~iul.~t~on~ 
I ~ n ~ t ~ u n  ucl l .  it'\ rc;l,o~l,~hl! wrc pr~~duc- 
IIOII u ~ l l  he \ ~ r t u ~ ~ l I !  trouhls-Irct. 11111,. 

,a!~ng IIIOIII~\ (11 pro~luit lo\\<\ dnd pro- 
ductidn with proper through-put o i  prod- 
ucts. 

HAKKY F. YONK. Si~.r(,f(tn 

PITTSBURGH.. . . . . . . . . . . . DEC. 

"High Solids Coatings" 

Prc\ident Anthony J. Isacco 11. of Purl- 
tan Paint & Oil Co., i~nnounccd that the 
Technical Commlttcc will give help to 
those students who rccclvcd project money 
from the Soc~ely. 

Upon acceptitnce into the Society. Karen 
Moore, of Watson Stilndard Co., w ~ l l  hc- 
come Cha~rperson of the linvironn~cntal 
Control Com~iiittec, it wa\ announced. 

The technicill prc\cntalion w;~s given hy 
R~chard Johnson, of Cilrgill. Inc. Mr. 
John\on. a mc~iiber of the Northwestern 
Society. \poke on "HIC~II So1.11)~ 
COA I IN(;s." 

The speaker initi i~lly discusscd projec- 
tions for the variout type\ of co;~lings used 
in the industrial market and how they have 
changed over the years. Currently, high 
solids system\ scon to he ~cplacing con- 
vcntion;il coatings. The retisons l i ~ r  this in- 
clude: li)rnmulation case: ior~iiult~tion tcch- 

OFFICERS AND COMMITTEE CHAIRPERSONS OF THE ST. LOUIS SOCIETY for 
1986-87: Society Representative--John Folkerts; Environmental Control Commit- 
tee-E. Joseph Saake; Educational Committee-James Stoffer; Charles L. Grubbs; 
President-Al E. Zanardi; Vice-President-James N. McDerby, Jr.; Terry Ponce; 

Secretary-Robert Wagnon; and Membership Committee-Thomas R. Rieser 

niques and additives have remained the 
same; transfer of efficiency is second only 
to powder coatings; lower VOC: good eco- 
nomics with controlled fi lm thickness; 
equivalent i f  not better performance: and 
new tlcvelopments and technology. 

One of the new technologies is the water 
extendible high solids resins, where water 
can replace 20-50%) of the solvents. This 
technology becomes valuable because of 
the lurther tightened laws for VOC level. 

Mr. Johnson discussed blocked urethane 
technology. new developments in reactive 
dilucnts, and hydrolysis of mclamine-for- 
maldehyde polyester films. He followed up 
with suggestions for formulating high sol- 
ids coatings. He recommended the use of 
low oil absorption pigments and fillers 
when possible and the use of silicas for 
gloss reduction. 

According to Mr. Johnson, prohlenis 
with high solids coatings remain to be 

solved. Telegraphing can be minimized by 
avoiding water miscible solvents. Modifi- 
cation o i  surface tension with silicones and 
other additives can help solve fluidity and 
air entrapment pmblems. The use o f  strong 
solvents can cause problems with plastic 
substrates. 

In summary, the speaker stated there are 
more tools available today that will help 
industry meet the lower VOC restrictions. 
and high solids technology is one of them. 

RICHARD G. MARCI, Secrefary 

WESTERN NEW YORK . . . . NOV. 
'Zssociative Thickeners" 

John T. McGroarty, of Nuodex, Inc., 
presented the Nuodex Gavel to Society 
President Michael L. DePietro, of Spencer 
Kellogg Products, N L  ChemicalsiNL 
Industries. 

Secretary Marko Markoff, reported that 
letters of appreciation were sent to five 
member companies for their donations to 
the special education scholarship fund. 
Twenty-two other member companies were 
being contacted to participate in the schol- 
arship fund drive. 

Paul Makar, of the New York Society, 
presented a talk on "FORMULATING WITH 

ASS~CIAT~VE TIIICKENERS." 
Mr. Makar's slide presentation covered 

the advantages and disadvantages of non- 
cellulosic, cellulosic (HEC), and HEC 
urethane (HECUR) associative thickeners 
in nine latex paint systems. He compared 
physical performance properties such as 
viscosity stability, paint settling, Row and 

OFFICERS OF THE PITTSBURGH SOCIETY FOR 1986-87: Vice-President-Mark leveling, sag resistance, and paint 

Troutman; Treasurer-J. Edward Threlkeld; President-Anthony J. Isacco, II; Soci- sPa"er, 
ety Representative-Raymond C. Uhlig; and Secretary-Richard G. Marci MARKO K. MARKOFF, Secretary 
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Today's children will 
make a brighter tomorrow. 
But each year, 10,000 of 
"today's" children are 
stricken with the most 
dreaded disease of them all 
- cancer. Many will never 
see a tomorrow. 

Stricken children of 1962 
had less than a 5 percent 
chance of living. But today, 
thanks to the research at  
St  Jude Children's Research 
Hospital, many of these 
children are alive to make 
their contributions to our 

With your help, St. Jude 
can continue to save the 
lives of today's children. 
And maybe someday, one 
of those children will grow 
up to be the person who 
puts an end to childhood 
cancer forever. 

For more information on 
how you can help, write to 
St. Jude, 505 N. Parkway, 
Memphis, TN 38105 or call 
1-800-238-9100. 

SCJUDE CHLLDREN'S 
RESEARCH HOSPIWL 
Danny Thomas, Founder 

Futurc Society Meetings 

Birmingham 
(Apr. 2)-MEMORIAL. LECTURE FOR E.A. 

BEVAN "AMINO RESIN DEVEI.OPMEN.~"- 
R. Barrett, B.I.P. Chemicals Ltd. 

Chicago 
(Apr. 6)-"NEW INSI(IIITS IN.IO .I.III; 

CHEMISTRY 01: SILI(.~NI:S FOR .I.II): 
COATINGS ~ N I ) U S T K Y " - S ~ C ~ ~ ~ ~  from Byk 
Chemie USA. "HIGH SOI_II)S URKIHANI; 
COA~lN~S"-~etnard Taub. Spencer Kel- 
logg Products, NL ChemicalslNL Indus- 
tries, Inc. 

ColwclllGcneral. Inc. and "PUR(.IIASINC;" 
--Chuck Gallagher. Valspar Corp. 

Pacific Northwest 
Portland, Seattle, and 
Vancouver Sections 

(Apr. I ~ - I ~ ) - " V I N Y I .  KIII;~I.~C;Y 
M~I)II.II:I) Sys.l.~i~s"-Kick CaudweII, 
Rcichhold Chemicals. Inc. 

(May 19-2 1 )-"AI)VANTA(;I~S 01 

PH~~~~~sI ' I :HS~~I )POI .Y~: .~ I IY I . I<NI :S  ANI>WAXI.S 
IN Hl(il1 PIRI:OKMAN(.I: COA-rl~(is"-Elio 
Cohcn. Danicl Products Co. 

Philadelphia 

Golden Gate (Apr. IO)-Aw~lcl)s DINNI:K 
(May I4j"E1.oxv MAS.II(. COA.I-IN(,S" 

(Apr. I~)-"VINY~. KIII:OI.O(;Y MOI)I- -arVillc E. B ~ ~ ) ~ ~ ,  M,A, ~~~d~~ sons. 
FIE[) SYST~MS"-R~C~ Caudwcll. Rcich- 
hold Chemicals. Inc. (Junc 5)-ANNIIAI. Go1.1. OI~.~IN(; 

(May ~~~-+'AI~vAN.I.A(;I~s 01: PI(I:I)IS- 

HI(~II PERI:ORMANCR ~ O A ~ I . I N ( ~ S " - ~ ~ ~ O  Piedmont 
Cohen. Danicl Products Co. 

(Apr. 15)-"CARI:I.R ENIIAN(.I:MI.N.I"- 

Los Angeles 
(Apr. 8)-"VINYI. RIIIOI.(K;Y M~I)II.II:I) 

Sys.r~~s"-Rick Caudwcll, Rcichhold 
Chemicals. Inc. 

(May ~ ~ ) - " A ~ V A N T A ~ ; I ~ S  01. PKI.I)IS- 
PERSI:I) POI.YI:.I.IIYI.I.NI;S ANI) WAXI:S IN 

HIGII PL;RFORMANCI. COATIN(~S"-~~~O 
Cohcn, Daniel Products Co. 

~ i cha rd  Fayssoux. Jr., Eastman Chemical 
Products. Inc. 

(May 20)-"CIIRRI:N.~ I)ISI~I..RSION M11.1.- 
IN(; M~rr~lo~)"-Arnrnin Szatmary. Premier 
Mi l l  Corp. 

(Junc 17)-"AN I i v ruo~ )~~c~ . r~ov  TO AIB- 
PI:AI(AN(.I: A ~ ~ ~ . ~ s l s " - K i c h i ~ r d  W. Har- 
old, Hunter Associates Lahor;~tory. Inc. 

Pittsburgh 

New England ~ol.oc;y"-Marcel Gaschkc. C I B A -  
GElGY Corp. 

(Apr.  I~)-"HEAI.TII ASPIX-~S 01 ( M ~ ~  ~) - . . I~ .s . , .~)~(~,  cowl ,,,.r I,R 
I s o c . ~ ~ ~ ~ ~ r ~ ~ s " - P a u l  Zicglcr. Mobay D ~ ~ ~ ~ ~ ~ ,  color 
Chemical Corp. Corp. ol' America. 

New York Rocky Mountain 

( A ~ ~ ,  7)-..UPI)A.rli ON POWI)l,K 
(Apf. 6)-"VINYI. KIII.OI.O(~Y MOI)IIIIO 

COATINGS"-S~~ Harris, Consultant. Systc11ls"-Kick Ci~udwcll. Kcichhold 
(May 12)-PAs~l-.Pnl'sll)l:wI~' Nl(;ll.r, Inc. 

PAVAC AWAIZI)S PRI:SI:N.I.I\.~ION. (May I ~)-"AI)VAN.I.AC;I.\ 01. PHI.I)IS- 
PI.KSI:I) POI.YI:.IIIYI.I.NI s ANI) WAY[.\  IV 

Northwestern 
(Apr. 7)-Dwaine Siptak. Southern 

Clay1E.C.C. An~crica and "EI:I.I..(..I.IvI. St. Louis 
FILTRATION 01: ~NI)IJSTRIAI. Co%rlN(~s"- (Apr. 21 )-MANIIL.A(..~I~~IYI; SI.VI\ \I<. 
Carney Likens. Comtncrci;~l Filters. (May ~O)-~I.I:(.I.ION 01. 01.1 I(.I.K\. 

(May  COLOR SAMIXINC~ I.oK '~111. (JUIIC 12. 1 ~)-.!OIN'I. MI I .I IU(I WI'I II 

PAINT ~NDUS '~KY" -DO~~ I~~  S.  WOcIkI, KANSAS CI.I.Y SO('II:I~. 
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CHICAGO MCNAMAKA, E. TLII-Seegott Inc., Solon, Associate 

AHI. AMY-Sherwin Williams CII.. Chicago. 
IL. 

AI.HKI.CII I. R~II)Y C. JK. -Accurate Coalings & 
Dispersion\. South Holland. IL. 

A M ~ S .  WII.I.II L.-Unrtcd Coatings Inc.. 
Chicago. 

BAL.GIIMAV. B A R R Y - K w h  Asphalt Co.. 
Chicago. 

HI-1.1.. ROIII.KI P.-Olympic Stain, Batav~a. IL. 
Bor I. GARY L .  -Unilcd C~~a l ings  lnc.. 

Chlcapl. 
Dl-NNI~. FKAN(.I.S G.-Mas~~nite Corp.. SI. 

Charles. IL. 
GLII*IA. Gl,vi~M-Sherwin Williallls Ca.. 

Chicago. 
HI<;<;IN~. DANII.I G.-Accurale C~~iitings B 

Di\per\ions, South H<~lland. 
JANI<;A. EWIINI. R.-Mau~n~tc Corp., St. 

Charlc?. 
JON)\. O\HIIKN H.-O'Hricn Cl~rp.. South 

Bend, IN. 
KAMYKOWYKI. GKI.(;~KY W.-Mas(~nilc Corp.. 

St. Charlc\. 
MA(.D~NAI I). MII.IIAI I. J.-Masc~nite C~rrp.. 

St. Charle\ 
MAK'rlNl I .  G ~ ' s . ~ ~ v o - C a r h i t  Palnl Co . 

Chicap). 
Mn-IIII\. WII.I IAM I.-Mort~n-Thi~koIlBcc. 

Lansing. IL.  
MI.MOY. AI$I~L!I K.-United Co:ltings Inc.. 

Chicago 
MOKAN. DANII I E.-Rock-Trcd Corp.. SkoLic. 

1L. 
PAIIIII,KII. JAIIII AK J.-Midwest Lacquer MI'g. 

CI).. Schillur Park, IL. 
POKON\KY. CIIKI\I~I'III.K J.-Griihar~~ Paint B 

Varnhh. Chicago. 
RI.xIN(;. WAI 11 K J.-United Slates Gypsum. 

L~bertyvlllc, 11.. 
RIC;I~I:I-IINI. RIIIIIN F.-Mas~nitc C~rp . .  St. 

Charle\. 
RL.I)NY, R<IIII M I  P.-Acc~iraIe Co;lting\ & 

I)isoer\lons. South Holland. 
vAr.trKA\, JAM).\ L.-Accurate Cwatings & 

Dispersion\, South Holland. 
WI.NIINK. SII-VI N G.-CCIIOI'IIIII Corp.. 

Chicago 
Y,\I,I,. WII I IAM J.-Carhil P;lint Co., Chicago. 

CIIKI\IMAN. U o ~ ~ - M ~ ~ n \ a n t o  Corp . 
Rosemont. IL.  

Dt11.n~. CI~AKI.I).III. F.-AII;I\ Elcctric 
Device\. Chicago. IL. 

EII IIMII.I.I K. RAI 1.11 M. -Angu\ Chernic;il Co.. 
Ntlrthhrook. IL. 

J<,vI\. JAC.K F,-SCM Piglncnt\. Naperville. 
I L  

Lnt.111 . KOIII K I  K.-Allar Electric Dev~ce\. 
Chicago. 

LII.HI.KMAY. RCIIII K I  A.-Occldcntiil Chell1ici1l. 
Naperv~llc. 

MACK. MI(.IIAI.I I..-Rt/ Ch~iiiical Corp.. 
Chlcag11. 

M A L ~ A R I  1.1 A .  TONY R.-AZS C l ~ r p . ,  
Clamndon Hills. IL. 

OH. 
NIKOLA, RAY L.-HarshawIFiltrol Partnership, 

Mundelein. IL. 
POI.AK. JOSI:I-11 J.-Occidental Chemical. 

Naperville. 
KOHINSON. KWH A.-DU Pont Co.. Hoffman 

Estates. IL.  
SACCO. DANIEL L.-Tony Sacco Pigments. 

Chicago. 
SIIOKI, TIIOMAS L.-Reichhold Chemicals, 

Oak Brook. lL. 
S.IANWYCK, D. BRI:-I-r-American Cyanamrd 

Co., MI. Prospect. IL. 
SWOKI>S, MIK~:-Maroon Chemical Group, 

Elmhurst, I L  
VOI.INI. FKANK A,-U.S. Movidyn, Chicago 

Heights. IL. 
ZANI:, WII.I.IAM A.-Occidental Chemical. 

Napervllle 
Z A I ~ .  ROH~.H.I S.-Cyprus Minerals, Arlington 

Heights, IL. 

ErlucotorIYutl~~~r~ 

AIIMI.~). SIIAKI: U.-DePaul University. 
Chicago. IL.  

CIIANI.~. EIIWAKII N. JK.-HarshawlFiltrol 
Partnerahrp. Louisville. KY. 

SIMI'SON. JAMI:S U.-Reliance Universal. 
L~~uisvil lc. 

SII.WAH.I. D<INAI.II R.-Interel lnc.. Louisville. 
SI.IIK.~/I.I . I'K~KICIA H . 4 e o r p e  Whitesides 

Cn.. Loui\ville. 

As.\ot.ior~ 

Bo(;~;r:ss, EKIV-William B. lahier  Co.. 
Louisville. KY. 

G~INIIILA, 11. Eu(;~.NI C.-Maroon Chemical 
Group. Cincinnati. OH. 

VOI.INI, FRANK-U.S. Movidyn Corp., Chicago 
Height\. IL.  

MONTREAL 

A-I..IAKMI(;KO(;~.LI. DIKAN-Sic0 Inc., 
Outremont, Quebec. 

B,IKI,I:I.~.AU. RICIIAKII P.E.-Tioxide Canada 
Inc.. Sorcl, Quebec. 

BKIANII. R~MI-lnlernational Paint, Montreal, 
Quehec. 

CK(K.HL.I.I~.RI. KKNI:-Peinturcs Can-Lak Inc.. 
Daveluyville. Quehec. 

JOS\~NI.T, PIIII.IPP F.-Chemcraft Sadolin, 
Princeville. Quebec. 

MIIKKAY. S.I.I;VI*IS~~CO Inc.. Outremont. 

BELISI.E. GILLES-National Research Council, 
Montreal, Quebec. 

BEST, WAYNE D.-APCO Industries Co., 
Montreal. 

BROOEUR, GISELE G.B.-Produits Nacan, 
Boucherville, Quebec. 

CHABO.~,  MARC-ANDRE-MUICO h . ,  St. 
Hubert, Quebec. 

DR~UIN,  M ~ ~ r e - J o s ~ ~ - H e r c u l e s  Canada 
Incorporated, Montreal. 

HART, JASON G.-Hoechst Canada Inc., St. 
Laurent, Quebec. 

LAVIOLUITE, RICHARD C.Stanchem, Lachine, 
Quebec. 

Lussi r~,  PIERRE-Manville Canada Inc., Pointe 
Claire, Quebec. 

MYERS. ROBERT G . 4 D N  General Electric, 
Montreal. 

Roncrr, ALLAN E.-Stochem Inc., D o ~ a f ,  
Quebec. 

R o s t ~ r s o ~ ,  JOIIN D.-Technitrol Canada Ltd., 
Pointe Claire. 

- -  

CLASSIFIED 
ADVERTISING 

CHIEF CHEMIST 
Long established artist color manufacturer 
needs expcrienced paint chemist to take 
charge o f  all phases of.production, formu- 
lation, Q.C., and product development. 
Must prefer working i n  small company. 
Excellent opportunity for long term. RICH 
ART COLOR CO., Box 200, Lodi, NJ 
07644. Phone: (201) 777-8844. 

Aggressive, well established Pacific North- 
west regional manufacturer seeking bench 
chemist wi th experience in latex and sol- 
vent type trade sales systems. Three to ten 
years experience desired i n  laboratory for- 
mulating, manufacturing, and testing new 
and existing products. Your ability to work 
wi th computers for color work as well as 
MSDS, costing, formulating, etc., w i l l  be 
particularly desirable. Send resume and 
salary requirements to P.O. Box 4931, 
Vancouver, W A  98662. 

I 

I For information on classified adver- 
t tising, contact Advertising Manager, I JCT, 1315 Walnut St., Philadelphia, 

P A  19107. (215) 545-1506 
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Constituent Society Meetings and Secretaries 
BALTIMORE (Third Thursday-Martin's Market Square, Towson, MD). 

HELEN KEECAN, Valspar Corp., 1401 Severn St., Baltimore. MD 21230. Virginia 
Section-Fourth Wednesday, Ramada Inn-East. Williamsburg, VA. 

BIRMINGHAM (First Thursday-Strathallan Hotel, Birmingham, England). 
D.M. HEATH, Holden SurfaceCtgs. Ltd., Bordesley Green Rd., Birmingham 69 4TQ 
England. 

CHICAGO (First Monday-meetings alternate between Como Inn in Chicago 
and Sharko's West in Villa Park). EVANS ANGEWS, Kraft Chemical Co., 1975 N. 
Hawthorne Ave., Melrose Park, IL 60160. 

CDIC (Second Monday-Sept., Jan., Apr., June in Columbus; Oct., Dec.. 
Mar., May in Cincinnati; and Nnv., Feb. in Dayton). CAROLYN TULLY. Sun Chemical 
Corp., 4526 Chickering Ave.. Cincinnati, OH 45232. 

CLEVELAND (Third Tuesday-meeting sites vary). R. EDWARD BISH. James- 
town Paint & Varnish Co., 108 Main St., Jamestown, PA 16134. 

DALLAS (Thursday following second Wednesday-Executive Inn. Near Love- 
field Airport). BRUCE ALVIN, DeSoto, Inc., P.O. Box 461268, Garland, TX 75046. 

DETROIT (Fourth Tuesday-meeting sites vary). JOANNE CEDERNA, BASF 
Inmont Corp., 26701 Telegraph Rd., Southfield, M I  48086. 

GOLDEN GATE (Monday before third Wednesday-Alternate between 
Francesco's in Oakland, CA and Leaning Tower Restaurant in S. San Francisco). 
ERNEST SOLDAVINI, Nuodex Huls, 5555 Sunol Blvd., Pleasanton, CA 94566. 

HOUSTON (Second Wednesday-Look's Sir-Loin Inn, Houston, TX). JAMES 
TUSINO, PPG Industries, Inc., P.O. Box 1329, Houston, TX 77251. 

KANSAS CITY (Second Thursday-<ascone's Restaurant, Kansas City. MO). 
ROGER HAINES, Tnemec Co., Inc., P.O. 1749, Kansas City, MO 64141. 

LOS ANGELES (Second Wednesday-Steven's Steak House, Commerce, CA). 
PARKER PACE, Behr Process Corp., P.O. Box 1287, Santa Ana, CA 92702. 

LOUISVILLE (Third Wednesday-Executive West Motor Hotel, Louisville. 
KY). LOUIS HOLZKNECHT, Devoe Marine Coatings. 1437 Portland Ave.. Louisville, 
K Y  40203. 

MEXICO (Fourth Thursday-meeting sites vary). 
MONTREAL (First Wednesday-Bill Wong's Restaurant). R. FERRIS. Canbro 

Ltd., 29 E. Park St., Valleyfield, Que., Canada J6S IP8. 
NEW ENGLAND (Third Thursday-LeChateau Restaurant, Waltham, MA). 

RWER WOODHULL, California Products Corp., P.O. Box 569, Cambridge, MA 
02139. 

NEW YORK (Second Tuesday-Landmark 11, East Rutherford. NJ). DAVID 
PENICHTER, D.H. Litter Co., Inc., 116 E. 16th St., New York, NY 10003. 

NORTHWESTERN (Tuesday after first Monday-Jax Cafe, Minneapolis, MN). 
RICHARD KARLSTAD, Ceramic Industrial Coatings, 325 Hwy. #52-South, Osseo, M N  
55396. WINNIPEG SECTION (Third Tuesday, Marigold Restaurant)-NEIL WEBB, 
Phillips Paint Products Ltd., 95 Paquin Rd.. Winnipeg, MB, Canada R2J 3V9. 

PACIFIC NORTHWEST (Portland Section-Tuesday following second 
Wednesday; Seattle Section-the day after Portland; British Columbia Section-the 
day after Seattle). JOHN DALLER, McCloskey Corp., 4155 N.W. Yeon, Portland, OR 
97210. 

PHILADELPHIA (Second Thursday-W~llliamson's, GSB Bldg.. Philadelphia. 
PA). LAWRENCE J. KELLY, Peltz-Rowley Chemicals, 5700 Tacony St.. Philadelphia. 
PA 19135. 

PIEDMONT (Third Wednesday-Howard Johnson's. Brentwcmd Exit of 1-85. 
High Point, NC). BARRY YORK, Reliance Universal, Inc., P.O. Box 2124. High 
Point, NC 27261. 

PITTSBURGH (First Monday-Montemurro's, Sharpsburg, PA). RICHARD G. 
Mmct, Royston Laboratories, 128 First St., Pittsburgh, PA 15238. 

ROCKY MOUNTAIN (Monday following first Wednesday-Bernard's Ar- 
vada, CO). JEFFREY B. JOHNSON, Sashco, Inc., 1395 S. Acoma, Denver, CO 80223. 

ST. LOUIS (Third Tuesday-Salad Bowl). ROBERT L. WAGNON, Mozel Chemi- 
cal Products Co., 4003 Park Ave., St. Louis, MO 631 10. 

SOUTHERN (Gulf Coast Section-Third Thursday: Central Florida Section- 
Third Thursday after first Monday; Atlanta Section-Third Thursday; Memphis 
Section bimonthly on Second Tuesday: Miami Section-Tuesday prior to Central 
Florida Section-R. Scorr MCKENZIE, Southern Coatings & Chemicals, P.O. Box 
2688, Sumter, SC 29150. 

TORONTO (Second Monday--Cambridge Motor Hotel). LARRY HAM, Stochem 
Inc., 5200 Dixie Rd., Suite 201, Mississauga, Ont., Canada L4W IE4. 

WESTERN NEW YORK (Third Tuesday-meeting sites vary). MARKO K. 
MARKOFF, 182 Farmingdale Rd., Cheektowaga. NY 14225. 

NEW YORK 

VANI)I:RIIII:I. GI:IJRI;I: C.-Laurence Harhor. 
NJ. 

PHILADELPHIA 

A(,!;IV 

Avil.i:s. JIII.IO I.-NL Chemicals Inc.. 
Hightse~wn. NJ. 

RARI.ON. JOAN E.-Keichhold C h c ~ ~ ~ ~ c a l s ,  
Dover, 1)E. 

Go1 I)IIA~M. KICIIARI) H.-l)uPont Co.. 
Deepwater. NJ. 

HARRIS. CAROI L.--0tilepa Chemical Co.. 
Mickleton. NJ. 

LAW, DAVII) A,-Triple G Co:~tings. Kivertr~n. 
NJ. 

MOYI:RS. HAKOI.IJ I . 4 I a ~ s i c  Paint Co.. Penns 
Grove. NJ. 

PI:AI.I., FKI:I)I.RI(.K A.-Stonhard. Inc.. Maple 
Shade. NJ. 

SCIIINI)I.I:K, MARK S.-Stonhad. Inc.. Maple 
Shade. 

SIIA(.II~\.I.. NORMAN-Ai~iche~ii Pn)duct\ Inc.. 
Horsham. PA. 

WI:I.I'. GARY A,-McCloskey Corp.. Wayne. 
PA. 

w111.1.1:. TOI)I) W.-l'cnnshuly Coating\. New 
Hrirain. PA. 

HI,~I:I.I.I. I)ONAI.I> V.-Saturn Chemicals. 
Philadelphizi. PA. 

KI.I:I~I'IN(~I:R. E. GI.I.NN-Silherlinc M f g  Co.. 
Lansford. PA. 

LAR(;I:N.I. KAI.I~II A.-McCloskey Corp.. 
Philadelphia. 

MCLI:I.I.ANI). TII~MAS A.-<hemcentral Corp.. 
Paoli, PA. 

I'R~,YIISKI. S.II:I'II~:N S.-Brandywinc 
Packaging. I)owningtr)wn. PA. 

WESTERN NEW YORK 

Foss. I~I:I-I.Y J.-Pierce & Stevens Inc.. 
Buffalo. NY. 

GI.KI.A(,II. w11.1.1~~ A.-l'rdtt & Lan~hert IN.. 
Rull'alo. 

HI.I~I>. SI.~:VI:N E.-Pierce & Stevens Inc.. 
nulyal~). 

M(.CAI.I., I)I:IIORAII A.-NL Chc~~~ic;~l/Spncer 
Kellogg Prw.lucts. Buni~lo. 

Suc.11~~. S(r111 11.-Pierce & Stovens Inc.. 
Bullillo. 

VAN OKI)I:K. Cuw1.1~ I.-I'riltt & Lilnlhert Inc.. 
I3u(lhlo. 

AFFILIATED 

GAIII.I~:R. P~.~)~(+Perli~rni;~nce Chealicals Inc.. 
San Juan. Pucrto Kico. 

NAKANO. SIIIRO-0,ii I';iper Co.. Ltd.. 
Nichinan-Shi. Miyazaki-Ken. Japan. 

NOMA(;\I(.III. K ~ ~ ~ ; ~ n s n - H i l a c h i  Chemical 
Co.. Ltd.. Iharaki. Jiipiln. 
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Cavcdon Chcmic;~l Co.. Inc.. Woon- 
socket. KI.  has named 1,awrence 1%. 
Cohen. Exccutivc Vice-President. He will 
take on a varicty of ~ntcrnational ~narkcting 
and diverse non-tcchnici~l activities. Mr.  
Cohen i \  a member of the New lingland 
Soc1cty. 

Hercules Incorpor;ltcd. Wilnlington. 
DE. ha\ appointed Lonnie U. Haynes, 
Jr., an Account Supcrv~sor for coatings 
and additives salcs in its 'Technical Mar- 
keting Group. Mr.  Hayncs for~ncrly w;ts 
Account Supervisor l i ~ r  water-soluble poly- 
mers in specialty markets in the midwest- 
em region. 

Inolcx Chemical Co.. 1'hil;idclphia. PA. 
has appointed Howard I,. Ilrainard, Mar- 
keting Manager. resins ant1 add~tives. tic 
will bc rc\ponsiblc for total protluct line 
managenlent for high pcrli~rmancc spcci;il- 
ty rc\in\ and ;~dditivc\ dcvclopctl spccili- 
cally for use in paints ant1 coating\. pl;~s- 
tics. tcxtilcs, adhc\ivcs. and clastomcr 
applications. In addition. Mr.  Br;tin;ml wil l 
bc charged with m;~rkct tlcvcloptltcnt for 
specialty urethane products. 

Wi lhur Mardis has hccn prontotcd to 
Director 01' ' fcchnology for Spctlccr 
Kcllogg Products, N L  Chcmicals. Inc., 
Htghtstown, NJ. Dr. M;lrd~s will assumc 
rcspons~bility for directing rcsc;~rch, tlcvcl- 
op~ncnt. and tcchnic;il \crvicc progr;llns at 
the company's Buffalo. NY. lahorotoric\. 

Akro Coatings A~ncr~ca, Inc.. Troy. 
MI. has natllcd Peter A. Scolaro. Associ- 
ate Director of Manuli~cturing ;ind prolltot- 
cd Rosemary Brady to 1)ircctor of the 
Zinc Product\ and An;ilytical Lab. Mr .  
Scolaro prcviou\ly \crvcd ;IS Paint  arc;^ 
Manager I'or the Ford Motor Co.'\ paint 
operation\. M \ .  Br;aly. who joinctl the 
company in 1070. is a ~llcrnhcr of thc 1)c- 
troit Society. 

James N. Mcllerhy, Jr., S;ilc\ Man- 
ager of F.K. Hall. Inc.. St. 120ui\. MO. 
announced that Thomas W. Hilton has 
bccn appo~ntcd 'l'cchnic;~l Salcs Kcprcsen- 
tative and II. Jefl' Laurent ha\ hccn pro- 
moted to Distrlct Salcs Managcr fi1r the 
company'\ Kansas City operations. Mr. 
McDerby is ;I mcmhcr of  the St. Louis 
Society. Mr. Hilton ;md Mr. Llurcnt arc 
members of  the Kansits City Society. 

L.B. Cohen L.U. Haynes 

Will iam M .  Schmidt has been namcd 
Vicc-Prcsidcnt. Marketing and Strategic 
Planning for Gcorgia Kaolin Co.. Union. 
NJ, and the Pulp and Paper Div. of  Sprout- 
Baucr. Mr. Schmidt previously was Dircc- 
tor. Corporate Marketing at Combustion 
Enginccring. Inc. 

'l'hc Board of Directors o f  Arthur D. 
Little. Inc.. Cambridge, MA ,  clcctcd 
Stephen Rudolph a Vice-President. Dr. 
Kudt~lph. who joincd the company in 1976. 
is Managcr of thc product technology sec- 
tion of  the lirm. 

Eugene Elzy, President of the Emulsion 
Polymers Div. of  Rcichhold Chcmicals, 
Inc., Whitc Plainb, NY, has bccn elcctcd to 
the Board of  Dircctors of  thc National Paint 
and Coatings Association. 

[Yay-Glo Color Corp.. Cleveland, OH, 
announced the promotions of  Lar ry  A. 
Caughlin to Vice-Prcsidcnt of Markcting 
and Terry J. Smith to Vice President of  
Salcs. Mr. Caughlin joincd thc company in 
1968 and most recently served as Printing 
Industry Marketing Managcr. Mr. Smith 
previously was District Managcr in Hous- 
ton. 

Thc American Cyanamid Co.. Waync. 
NJ. has appointed Douglas L. Esse, Jr., 
Product Manager, specialty monomcrs for 
thc Process Chcmicals Dcpt. Mr. Esse 
joincd the company in 1981. 

PPG Industrics. Pittsburgh, PA. an- 
nounced the clcction of  Edward J. Ma- 
zeski, Jr., as Vice-President and Sccrc- 
tary. Mr.  Mazcski joincd the firm's law 
dcpartmcnt in 1963 and has bccn Secretary 
and Associate Counsel since 1976. 

W.M. Schmidt L.A. Wigdor 

Lawrence A. Wigdor has been named 
President and Chief Operating Officer of  
Nuodex Inc., Piscataway. NJ, succeeding 
Frank X. Dwyer who becomes Cha~rman 
and Chief Executive Officer o f  the com- 
pany . 

In addition, the Board of  Directors an- 
nounced that Lawrence Okun has been 
promoted from Senior to Executive Vice- 
President and that Alex Lietmann will join 
Nuodex as an Exccutivc Vice-president. 

David M. Setzer has been promoted to 
the newly created pos~tion of  Vice-Presi- 
dent--Commercial Development at The 
McCloskcy Corp., Wayne. PA. Mr. Setzer 
wil l be rcsponsiblc for acquisitions and 
mcrgcrs, technology licensing, joint ven- 
tures, and strategic planning for the com- 
pany's Specialty Polymers Div. 

Colin Campbell has been named Plant 
Managcr and Lar ry  Lough. Technical 
Manager of  the Sun Chemical Corp.'s Dis- 
persions Div.. Amelia, OH. Mr. Campbell 
will have complete responsibility for the 
manufacturing and technical functions at 
the facility. Mr.  Lough will oversee the 
development o f  ncw dispersions, quality 
and process control, and technical service. 

A series of  appointments in the Industri- 
al Chcmicals & Solvents Divislon of  Ash- 
land Chemical Co.. Columbus. OH, has 
taken place. Named to managerial posts 
were: Br ian EdwardsDistr ict  Manager, 
Moline. IL; Bob Baird-District Man- 
ager, Dallas, TX: Mike  Jakovich-Dis- 
trict Manager. Denver, CO; Steven Ans- 
ley-Branch Manager. Bakersfield. CA; 
and Gregory R. Keriazakos--Branch 
Manager, Baltimore, MD.  
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ORDER FORM 
Quantity 

- -- - 
Price 

- - 
Total 

- - 

Journal of Coatings Technology: 
U.S. and Europe Other 
Canada (Air Mail) Countries 

- 1 Yr. $27 $55 $40 
- 2 Yrs. 51 107 77 

3 Yrs. 73 157 112 

New Federation Series on Coatings Technology ($5.00 ea.) 
"Film Formation"-Z.W. Wicks, Jr. (7M86001) 

- "Radiation Cured Coatings"-J.R. Costanza, A.P. Silveri, and J.A. Vona 
(7M86002) 

- "lntroduct~on to Polymers and Resinsu-J. Prane (7M86003) 
- "Solvents"-W.H. Ellis (7M86004) 
- "Coil Coatings"-J.E. Gaske (5M87005) 
- "Corrosion Protection by Coatings"-Z.W. Wicks, Jr. (5M87006) 

AudioIVisual Presentations (Slideltape except where noted) 
- Causes of Discoloration in Paint Films ($40) 
- The Setaflash Tester ($100) 

High Speed Dispersion 
Introduction to Resin Operation 

($65) 
($65) 

- A Batch Operated Mini-Media Mill 
Operation of a Vertical Sand Mill 

($60) 
($75) 

- Laboratory Test Procedures (VHS format) 
- Federatton Training Serles on Test Methods 

($50) 
($70) 

- PaintICoatings Dictionary (Mbr.-$30: Non-Mbr.-$50) 

- Infrared Spectroscopy Atlas (Mbr.-$75; Non-Mbr.-$100) 

Color-matching Aptitude Test Set ($400) 

Pictorial Standards of Coatings Defects 
Complete Manual 
Individual Standards ($3 ea., plus $3 per photo as noted) 

($90) 

-_ Adhesion (1) - Blistering (4) Chalking (1) 
- Checklng (1) Cracking (1) Erosion (1) 

Fillform Corrosion (3) Flaklng (2) 
Mildew (3) Print (1) Rust (4) 
Trafflc Palnt Abrasion (2) Traffic Paint Chlpplng (2) 

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

- Glossary of Color Terms ($6.00) 

Subtotal . . . . . . .  

. . . . . . .  Pa. Residents please add 6% Sales Tax 

Total . . . . . . .  

YOUR COMPANY: 
Check the one block which applies 
most specilic- company or or- 
ganization with whlch you are alfil~ated. 

A O Manufacturersof Pamts. Varn~shes. 
Lacquers. Pr~ntlng Inks. Sealants, etc 

B Manufacturers of Raw Mater~als 
C Manulanurers of Eauloment and 

Containers 
. - 

D Sales Agent for Raw Mater~als and 
Equipment 

E Government Agency 
F ResearchrTestlng Consult~ng 
G Educat~onal InstltulloniL~brary 
H Paint Consumer 
J U Other 

(please spealyl 

0 FSCT Member 

ALL INFORMATION BELOW MUST B E  COMPLETED 

YOUR POSITION: 
Check the one block wh~ch best de- 
scr~bes your positton in your company 
or organization 

A l I ManagementiAdmtn~stratlon 
B I Manufactur~ng and Englneer~ng 
C I I Quality Control 
D I Research and Development 
E I Techn~cal Sales Serv~ce 
F I Sales and Marketing 
G 1 1 Consultant 
H 1 Educator Student 
J I I O l h e r - - - -  

(please spenty) 

U Non-Member 

Slgned Date pp 

Name 

T~tle 

Company 

Address 

City 8 State 

Countty Mall Code - 

Make checks payable to: 
Federat~on of Soc~et~es for Coatlngs Technology 
Postage and handl~ng charges w~ll be added lo all orders requlrlng btlltng 

All checks must be payable on a U S Bank 

Federation of Societies for Coatings Technology 
131 5 Walnut St. Philadelphia, PA 19107 21 51545-1 506 



Intensive Short Courses in Coatings Science 
Offered by North Dakota State University in June 

Three short cour\e\ in coi~tings science 
w ~ l l  he presented hy the North Il i~kota St;~te 
Univer9ity Department of Polymers and 
Coatings in June. "High Solid\ Coatings," 
"Radiation Curahlc Coatings." and a basic 
course in "Coating\ Scicnce." arc inten- 
sivc. yet ~nl i~rrnal courses, including dis- 
cus\ion session\ held in the evening and 
opportunities f ix 1ndivii1u;ll di\cussions 
with the faculty. 

"High Solids Coatings" will he offered 
June 3-6, and wi l l  hc 1;lught at a re\earch 
level with emphasis on how organic, phys- 
ical. and polymcr chemistry concepts are 
being applied to pfistical prohlcms. The 
course will he taught hy Dr. Frank N. 
Joncs. Chair of the l)cpartnicnt of Poly- 
mer\ and Coatings; Dr. S. Peter Pappas. 
Profes\or of Chemistry and Polymers and 
Coatings: Dr. Muck W. Urban. As\ociatc 
Prolessor of Mathcmatici~l Science: and 
Dr. Loren W. Hill. Adjunct I'rofcssor of 
Polymers and Coating\ and a Scicncc Fel- 
low with Mon\;lnto Plastic\ and Resins. 

Topics ofd~scussion include rheology of 
clear and pigmented coi~tings. polymers, 
oligo~ncrs. the selection of curing ;!gents 
and catalysts, ;lnalysis ol' coatings. and 
properties of coatings films. 

"Radiat~on Curahle Coatings." ached- 
uled li)r June 8-10, will he taught by Dr. 
Joncs and Dr. Pappas. Among the topics to 
he discussed arc: application of UV-EB 
curing: design considerations for UV cur- 
able coatings highlighting intcrrelation- 
ship\ of light intensity: photoinitiators con- 
centration and ti lm thickness: principles of 
EB curing: photoinitiators li)r radical and 
cationic polymerization: resin ilcsign l i ~ r  
radiation curahlc coatlngs in rclatic~nship to 

Scandinavian Technologists 
Will Hold Xllth Congress 
In Finland, May 9-11,1988 

Arjs Salor;tn[a. President ol  the Peder- 
ation of Scandinavian Paint and Varnish 
Technologists. ha\ announced that the 
Xl l th Congress of thc FSPVT will he 
held in Helsinki. Finland from May 9-1 1. 
1988. The languages ol the Congress wi l l  
he Engli\h, Swedish. Danish, and Nor- 
wegian. Paper dealing with an important 
aspect of paint and varnish technology 
are invited. Please write to Mrs. Salor- 
anta at: Tikkur~la Oy. PB 53. SF-01301 
Vanda, Finland. 

specific applications, including electronics: 
and recent advances in radiation curing. 

"Coat~ngs Science." June 15-26, will 
ofrer integrated coverage of the scientific 
Ihundations of coatings technology with 
examples of their application. Focus will 
he on the chemistry of resins and cross- 
linkers: physical chen~istry governing coat- 
ings hchevior; coatings formulation and ap- 
plication; low VOC coatings; and current 

topics. In addition to Drs. Jones, Pappas, 
and Urban, the course will be taught by Dr. 
Zeno W. Wicks, Jr., Professor Emeritus of 
NDSU. 

For additional information, contact Dr. 
Frank N.  Jones, Dr. S. Peter Pappas, or 
Dr. Marek W. Urban. Polymers and Coat- 
ings Dept.. North Dakota State University, 
Fargo, ND 58105. 

FORMALDEHYDE RELEASE 
FROM WOOD PRODUCTS 

Edited by 
B. Meyer, B.A. Kottes Andrews 
and R.M. Reinhardt 

Published by 
American Chemical Society 
Washington, DC 
1986, vii + 240 pages, $49.95 

Reviewed by 
P.S. Roy 
Whirlpool Corporation 
Benton Harbor, MI 49022 

This book contains 18 papers presented 
at the American Chcmical Society's Divi- 
sion o f  Cellulose, Paper, and Textile 
Chemistry Syn~posium. 

A comprchensivc account of work car- 
ricd out by wood product industries and 
related research organizations in recent 
years is outlined in this book. The presen- 
tations, in general. cover the formaldehyde 
emission phcnomcnon from various wood 
panel products, measurement techniques. 
procedures in the laboratory and other ap- 
propriate settings, and information related 
to current regulations and guidelines of 
for~naldchydc emission in the U.S. and 
Europe. 

Chapters One to Four start with an over- 
view of the subject and deal with the phe- 
nomenon of formaldehyde emission from 
particleboard, fiberboard, and soft and 

hard plywoods. The next three chapters 
describe the chemistry of formaldehyde 
resin compounds, the rcaction between cel- 
lulose and formaldehyde, and the etherifi- 
cation of the accessible cellulose which 
results in crosslinking the long-chain poly- 
mcrs with cach other, creating a rigid and 
dimensionally stable structure-the secret 
of cotton durable press finish. These chap- 
ten also explain the mcchanism of  formal- 
dehyde storage in wood. This reaction is 
reversible and later releases formaldehyde. 
Of particular interest were the chemistry 
and Ftructure reviews o f  urea-formaldehyde 
from the colloidal dispersion approach, 
suggested by T.J. Pratt and his co-workers. 
rather than from simple condensation 
chemistry. Chapters Eight and Nine deal 
with test proccdures and Chapter Ten de- 
scribes the enzymatic methods for trace 
analysis of formaldehyde. The next six chap- 
ters deal with the relationships between 
formaldehyde release and the amount pres- 
ent in wood products in general. Chapters 
Fifteen to Eighteen refer to ways of reduc- 
ing formaldehyde released from wood 
products, and the environmental and regu- 
latory guidelines for formaldehyde emission. 

The presentations in this book are com- 
plemented by informative tables, graphs, 
figures, and photographs. The authors cite 
a number of relevant references which 
would be useful for scientists in this field. 

This is an excellent collection of infor- 
mation, theories. and test results on the 
subject. I t  will be valuable for chemists. 
principally those involved in the wood 
product industry, chemical industly, re- 
search and educational institutions, and 
environmental control agencies. 
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' 2 .  the  Coatings industry 

896 Pages- Over 1,400 Spectra - Over 1,500 References 

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

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

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

8l/' x 1 1 in., case-bound. ISBN 0-93401 0-00-5 

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

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS 
Federation of Societies for Coatings Technology 131 5 Walnut Street, Philadelphia, PA 191 07 

Pennsylvania residents please add 6% sales tax 

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

C/O Mr. Ray Tennant, Carrs Paints Limited, Westminster Works, Alvechurch Rd. 
Birmingham B31 3PG, England 



Solvent Selection System 
A conlputcr-i~idcd solvcnt sclcct~on sys- 

tem aimed ;it helping paint ~nanul'acturcrs 
and formulator\ modify or dcvelop solvcnt 
\y\tcm\ is the topic of  tcc1inic;ll litcratul-c. 
For more inlbrniation on CASS, contact 
Dow Com~iiunicationr The Dow Chcrnic;~l 
Co.. Midland. M I  48640. 

Iron Oxides 
An eight-pagc. Sour-color guitlc tlc- 

\crihc\ the propcrtlcs ant1 ;~ppliciltion (if 
pure 5ynthctic iron oxitlc\. Contninctl in 
thc brochure arc a color index. nntl thc 
particlc size. 011 ;~bsorption. and hiding 
power propertic\ of  iron oxitlc pig~ncnt\. 
For more inliirn~ntion on M;~pico" synthet- 
ic iron ox~dcs. writc to Co lu~ i ih i i~~ l  Chcnli- 
cals Co.. Color\ & Spcci;~ltic\, I'.O. Box 
37. Tul\;~, OK 74102. 

Oxygenated Solvent 
A high-boiling oxygcnatcd solvcnt was 

introducetl in rcccntly rclc;~\ctl litcraturc. 
The solvcnt po\\c,scs low toxic~ty and 
broad solvcnt powers. Complctc product 
data and matcri;tl \afcty d;~t;~ shccts on Ar- 
conate " Propylcnc Ci~rhonatc are avililablc 
from thc M;lrkcting Coln~iiunic;~tions 
Dept.. ARC0 Chcniical Co.. 1500 Markct 
St.. Ph~ladelphia. PA Ik)102. 

Carbon Blacks 
A new product bulletin focu\cs on the 

phyjical and chemical propertics ;~ntl typi- 
cal applications (if industrial carbon hli~cks. 
Writc to Colu~iihian Chcniical Co.. Colors 
& Specialties. P.O. Box 37. 'l'ulh;~. OK 
74102 for inlormation on Raven" furnace 
blacks. 

Antistatic Agents 
A paper di5cusscs in dctilil the rclnt~vc 

merits o l  old and new art antistatic ;igcnts, 
applicat~on\ tlat;~, and typical li)r~nul;~tions. 
The I~tcraturc highlight5 thc ncw gcncrii- 
tion of  non-blocking anti\tat~c ;Igcnts liir 
polymer compo\itions which ;Ire soluble in 
polyolclins. p~)lycstcr\. and poly\tyrene\. 
arc \table during processing. and maintain 
perl)rnlancc without requiring envirtin- 
mental ~noisturc. For a copy of "Ken- 
Stat1"-A New Generation oI'Non-Blooni- 
in@ Agents Bascd on Comhinctl Nuralkoxy 
Orgwomctall~cs," writc 111 Kcnrich Pctrcl- 
chcniicals. Inc.. P.O. Box 32. Bayonnc. 
NJ 07002-0032. 

Shipping Container 
A semi-bulk shipping and storagc con- 

tainer for safe handling of  hazardous liq- 
uids, including acids, corrosives. and caus- 
tics, has bccn introduced In literature. The 
container consists of a polyethylene tank 
enclosed in a heavy-duty fabricated steel 
frame. Furthcr information on the Poly 
Jumbo'" Bin hulk shipping and storage 
container is available from Clawson Tank 
Co.. 4701 White Lake Rd.. Clarkston. M I  
480 16-0350. 

Progressive Pumps 
Literature describes progrcssivc cavity 

pumps and closed piping systems. They 
provide a method of transporting h~gh  vis- 
cosity, high solids content matcrials over 
long distances and high lifts. The pumps 
arc dcsigned to move a rangc of materials 
including dcwatcred sludges, manufactur- 
ing process wastes, and other materials. 
Furthcr details on the NemoW NESP pumps 
arc available from Netzsch Inc.. 119 Pick- 
ering Way. Exton, PA 19341-1393. 

Precision Flow Instruments 
An overview of precision How instm- 

lncnts is provided in a four-page hrochure. 
Various options for the sensor. electronics. 
and enclo\ure are listed along with some 
sample applications. For a copy of the bro- 
chure (No. 5K986), write lntek Inc.. 515 
Schrock Rd., Columbus. OH 43229-1027. 

Corrosion Lining System 
A full color, eight-page, technical bro- 

chure introduces a lining system engi- 
neered for high corrosion resistance, high 
erosion resistance, and high temperature 
rcsistancc. The hrnchure features color 
photographs, design properties, charts, and 
data. Furthcr inforrnation on Pyroite 7000 
can he obtained by contacting D. Keehan, 
Pyroite Coatings. Inc., P.O. Box 74, 
Avon, OH 4401 1. 

Mixer-Kneader 
Inlhrniation is available on a niixer- 

knc;~dcr which combines a low-speed an- 
chor blade, an infinitely variable high- 
speed dissolver blade, and ~nf in i te ly  
variable speed double kneading arms oper- 
ating si~nultancously in a single container. 
Write Netssch Inc.. Grinding and Disper- 
sion Dept., 119 Pickcring Way. Exton. PA 
I9341 - I  393 for more inlormation. 

Centrifuge 
Information is available on a micro cen- 

trifuge which has acceleration up to 13,000 
maximum rpm in I 0  seconds. The compact 
centrifuge weighs 12 pounds and includes 
dual speed selector, safety l id lock, 10- 
minute timer, pulse switch, and open l id  
l ight. For more details, write Haake 
Buchler Instruments, Inc., 244 Saddle Riv- 
er Rd., Saddle Brook, NJ 07762-6001. 

Hydroxyl Polyester Resin 

A hydroxyl terminated polyester resin 
that possesses low color and produces 
polyesterlurethane coatings with smooth 
finishes and low formulated resin is the 
subject of  recently released literature. The 
resin maintains gloss and mechanical prop- 
erties at high filler loadings. To receive a 
technical data sheet that contains informa- 
tion on weathering, filler concentrations, 
and curing agent concentrations for Ara- 
kote@ 3109, write CIBA-GEIGY Corp., 
Plastics Dept., Three Skyline Dr., Haw- 
thorne. N Y  10532. 

Cellulosic Resins 
Material safety data sheets are available 

on two new carboxylated cellulosic resins 
which exhibit low solution viscosities, 
adhesion to numerous substrates, and pig- 
ment-wctting characteristics. The cellulosics 
are available in dry powder domestically 
and internationally. For additional informa- 
tion and a MSDS on Eastaccl'" 1420 and 
Eastaccl 1412 resins, contact Gcorgie 
Wright, Eastman Chemical Products. Inc., 
Chemicals New Products, Technical Ser- 
vice and Development Div., P.O. Box 43 1. 
Kingsport, TN 37662. 

Optical Spectrum Analyzers 
Details on optical multichannel spectrum 

analyzers are presented in a product bulle- 
tin. The systems consist of  a common de- 
tector controllerlspectral processor and a 
series of  interchangeable linear diode array 
detection modules. The series is used in 
spectroscopic applications such as fluores- 
cence, plasma diagnostics, emission spec- 
troscopy, transmission spectroscopy, as- 
tronomy, and other applications. For more 
facts on the Model 1450 series, contact 
John Zipper, EG&G Princeton Applied 
Research, P.O. Box 2565, Princeton, NJ 
08543-2565. 
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Digital Viscosity Controller Copolymer Resin 

A product bulletin details a new digital 
viscosity controller that is programmed at 
the factory to read out either of  two cup 
sizes selected by the operator. Other fea 
tures include high and low viscosity 
alarms. and low solvent and low reservoir 
alarms. Write Norcross Corp., 255 New- 
tonville Ave., Newton, M A  02158, for 
complete information. 

Information is available on a new high 
solids copolymer resin designed for fast 
air-dry metal or wood coutings. The vinyl 
toluene alkyd copolymer is avaihblc at 
75'33 nonvolatile in a blend of methyl pro- 
pyl ketone and xylene. For details on Var- 
copol 496-75 MPK, contact Rita Frusco, 
The McCloskey Corp., 7600 State Kd.. 
Philadelphia, PA 19 136. 

Premier's Laboratory Super- 
mill is compact, easy to use and 
rugged. Perfect for small batch 

and dispersing. . . and 
for those who want small batches 
handled economically. That's the 
major advantage of the stainless 
steel, benchtop, Explosion-Proof 
Laboratory Supermill. 

Other advantages of the Lab 
Dimensions: 

33%"L x 15"W x 24"H 
Supermill-ideal for the COAT- 
INGS INDUSTRY Fast grinding 

of difficult pigments, rapid cleaning and fast media change . . . 
easy to use with glass, ceramic, zirconium or steel grinding media 
from 3.0 mm to 0.7 mm. Excellent for color concentrates, ink 
dispersions, paint mill bases and magnetic coatings. 

The Explosion-Proof Laboratory Supermill from Premier: it's 
the ideal choice for small batches that need to be handled with 
real savings. 

Premier Mill's Loboratory Supamill: 
Results Achieved. 

Time and Money Saved. 

Premier Mill COT. p 220 lkst 23 StreetlNrw York, NY I O O I O  
212-686-8190lTclex: 423628 ANSWERBACK PREhllLL 

Curing Agent 
A low viscosity curing agent des~gned 

spccilically t i ~ r  use with unmodilicd liquid 
epoxy resins for the f(lrmulati(~n of holvcnt- 
less high pcrfnrmancc coatlngs is the \ub- 
ject of  litcri~turc. The tnodilied aromatic 
anline provides rcsist;~ncc to a variety of 
con~monly uscd industrial chemicals. A 
technical data >heel detailing physical 
properties and chemical rc\i\tancc tc\ting 
ovcr a 12-month period is available on 
Hardcncr XU 3075 hy wr~ting the P la t ic j  
Dept.. CIBA-GEIGY Corp.. Three Sky- 
line Dr.. Hawthorne. NY 10532. 

Bench Mills 
A pnlduct hullctin details hcnch \i/c 

small nicdia mills. The nlills arc intcr- 
changcahlc hctwccn c~thcr pc@-type or 
disc-type ball agitation systcnls. They arc 
designed for research, tlcvclopmcnt. and 
laboratory tcst appllcata~ns. Contact the 
Grinding & Dlspcrsion Dcpt.. Nctzsch 
Inc.. 119 Pickcring Way, Exton. PA 
19341-1393 for inl'ornmation on the LMEi 
LMJ mills. 

Technical Products 
A four-page technical prclduct hrochurc 

features polyurethanes, copolymers, var- 
nishes. ant1 high holid rc\ins l i lr the coat- 
ings tnanufacturer. The hrochure provides 
dara on nonvolatile weight, holvcnt. vi\- 
cosity. oil type. and use5 k ~ r  the range of 
protlucts avail;~hlc in the lilur categoric\. 
For a copy of the hrochurc, contact David 
Sctzcr, The McCloskcy Corp.. 724 W 
Lanca\tcr Avc . Wuync, PA 19087. 

Test Instruments 
A 14-section. 85-page hartlhound cata- 

log katurinp ovcr 100 phy\ical tcst In\tru- 
mcnts is av;~ilahlc. birch type of injtrunlcnt 
is pictured and dcscrihcd w ~ t h  a listing 
of  accessor~es, options. tc\t nlcthods. 
and ordering guide. ' fo ohtain ;I copy of 
"Gardncr Lnhoratory Physical Tc\t In- 
stru111cnts." contilct Cinrtlner l,;~horatory. 
Pacilic Scicnlilic, Instrument Div.. 1 100 
East-Wc\t Highw;~y, Silver Spring. MI) 
200 10. 

Environmental 
Monitoring Instrument 

Newly published infor~llation I'ocuse\ on 
;in auton~atic instrument designed for the 
an;~lysis of trace org;~nics in cnviron~ncntal 
monitoring. 'l'hc in\trumcnt provide\ de- 
sorption, inert low volume interfi~ce. and 
~ p t i o n i ~ l  aut0111;11ic conccnIr;ttion of \am- 
plcs using colt1 trap unit to a\surc cl'liclcn- 
cy of  columns. For Inore inforn~ation on 
the Carlo Erh;~ .l'l)AS 5000, cont;lct Haahc 
Buchlcr In\tru~nents. Inc.. 244 S;lddlc Kiv- 
cr Kd.. S;tdtllc Brook. NJ 07662-6001. 
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Glossmeter 
Information is available on a glossmctcr 

with instant stati9tics and print-out. l'hc 
glo\smctcr meets intcrn;~tional \pccilica- 
tion criteria without recording ligurcs and 
without calculations. For dcta~l\ on the 
Model 401 Statistical Glossmctcr, contact 
Elcometcr Inc., I I X O  E.  Big Beaver. 'l'roy. 
M I  4x083. 

Resins Study 
Tackifying resins arc the subject of  :I 

techno-cconon~ic multi-client study. The 
study provides detailed infornution on: dc- 
mand, projection\. i~ppl~cations. markets, 
suppl~er\, end users. technological shil'ts. 
and nlarketinp trends for rosin and dcriva- 
t~vcs. synthetic hydrocarbon\. polytcr- 
penes. and other resins. A lice brochure 
with Table of  Contents is available from 
Skeiat Laboratories. Inc.. 1 12 N i~y lor  
Avc.. Livingston. NJ 07039. 

Color Guide 
A four-pag color guide inclutles dc- 

scr~ptions and sample color chips Irlr stan- 
dard colors in a line of  aliphatic and aro- 
matic polyurethane coatings. The guitlc 
also provides instructions li)r pastel mixing 
and maintenance comparison summaries. 
To obtain a free copy of bulletin 1)s-10- 
7002D and more information on Chcni- 
glaze" polyurcth;~ne coatings. writc Lord 
Corp., Industri;~l Coatings I l iv . ,  2000 W. 
Grandvicw Blvd.. P.O. Box 10038, Eric, 
PA 165 14-0038. 

Labeling Software Programs 
A labcl~ng soltwarc progr;lm th;~t con- 

plies with OSHA3\ Hazard Communic;~tion 
Standard i\ the suh.ject of o recently rc- 
leased product bulletin. 'fhc progranl will 
automatically look up ha;rardou\ ingrcdi- 
ents and dctcr~ninc weight percent. hoiling 
range. \pecilic gravity. Ilash point. ;inti 
more. Details on thc HMlS Lahcling soft- 
ware prosranis arc available from I'i~cilic 
Micro Software Engineering. 051 1 S;dt 
Lake Avc., Ucll. CA 00201. 

Colorless Solvent 
A new solvcnt lilr usc in water-borne 

and conventional c~~atings imtl ~ n k \  is dc- 
tailed in a product bulletin. Ethylene glycol 
monopropyl ether is ;I slow-evaporating. 
low-odor. colorless solvcnt complctcly 
mi\ciblc with water over ;I wide tempera- 
ture range, l'hc solvcnt can also provitlc 
jhort drying tinlcs bccau\e of its cvapor;i- 
tlon rate. Further in l i~ r~ l i i~ t ion  on Pn~pyl 
Ccllo\olvc" solvcnt can he oht;~incd by 
writing the Union Carhidc Corp.. Solvent\ 
and Coatings Materials Il iv.. Ilcpt. L44XX. 
39 Old Ridgchury Ktl.. Ilanbory. C'I' 
068 17-OIH) I. 

Hydrocarbon Detection 
A detection method for volatile hydro- 

carbons in water is highlighted in recently 
released literature. The method provides a 
totally automated procedure for quantita- 
tive results at ppb levels and counteracts 
the broadening of the water peak by allow- 
ing water vapors to pass through the cell in 
the shortest possible time. Information on 
the ECD-40 Electron Capture Detector is 
available from Haake Buchler Instruments, 
Inc., 244 Saddle River Rd., Saddle Brook. 
NJ 07662-600 I .  

Zinc Flake Pigment 
A new decorative zinc flake pigment for 

use in corrosion-resistant coatings where a 
bright, metallic appearance is desired is 
highlighted in a technical product bulletin. 
The new zinc flake combines the galvanic 
protection of  zinc with the bright metallic 
appearance of a flake particle. The pig- 
ments are intended for use in solvent based 
solutions and powder coatings. For more 
information, write Novamet Specialty 
Products Corp., 10 Lawlins Park, Wyck- 
off, NJ 0748 1. 

I 
STRODEX PK-90 STRODEX MOK-70 
STRODEX PK-95G STRODEX PSK-28 
STRODEX P K I O A  STRODEX MRK-98 
STRODEX SEKdO STRODEX P-100 

DEXTROL OC-50 

Dexter surfactants are being successfully and widely used for 
the many and exceptional benefits they provide, among them 

improved gloss enhanced color acceptance increased 
package stability rust inhibition reduced blocking* and 
other valuable advantages offered by their strong wetting and 
dispersing properties. 

Write or call for complete details and samples: 

d ex+e r C h e m i c a l  C o r p o r a t i o n  
845 Edgewater Rd., Bronx, N.Y. 10474, (212) 542-7700 Telex 127061 
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Polymer Vehicles 

Two new high slip polymer vehicles of- 
fering high gloss, rub. and nonblocking 
characteristics are described in literature. 
Both products are based on new patented 
resin technology which results in high slip 
polymers in a water-borne polymer system. 
For details on Joncryl 97 and SCX-616, 
write Johnson Wax Specialty Chemicals 
Division, 1525 Howe St., Racine. WI 
53403. 

Glycol Ethers 
Bulletins highlight the use of propylcnc- 

based glycol ethers as effective. low toxic- 
ity substitutes for E-serics products in coat- 
ing and cleaner applications. The literature 
offers formulation data and performance 
comparisons of the glycol ethers and ace- 
tates versus ethylene-based products. 
Copies of  the bulletins are available from 
ARC0 Chemical Co., Marketing Commu- 
nications Dept., IS00 Market St.. Philadcl- 
phia. PA 19 102. 

Tester 
A new full-color publication dcscrihcs ;I 

device which allows multiple tests on one 
instrument. For a frcc copy of "Impact 
Tester," contact John S. Hcrr~nann. C.W. 
Brabender Instruments, lnc.. 50 E. Wcsley 
St., S. Hackensack. NJ 07606. 

Automatic Titrator 
The introduction of  an automatic titrator 

with storage, built-in data intcrfacc, and ;I 
built-in interface for connection o fa  gruph- 
ics dot matrix printer is featured in litcr:~. 
ture. The titrator is designed to pcrfbrni 
potentiometric, voltamctric, photomctric. 
and Karl Fischcr titrations. It has storilgc 
capacity for 40 methods and parameters for 
20 reagents. More information on the 
DL40GP is available from Bi l l  'Tropia. 
Sales Promotion Manager. Ao;~lytical 
Instruments, Mettler lnstru~ncnt Corp.. 
Box 71. Hightstown. NJ OX.570. 

Grinding Media 

A zirconium fortified grinding mcdln lor 
high-speed milling in small media mills is 
described in rcccntly released literature. 
Applications include grinding and di\pcrs- 
ing of  organic and inorgan~c ~natcriuls for 
coatings, pigments. pastes, and chcmic;ll\. 
Samples of  Zarsil"! fbr lab tcsting, arc 
available by contacting Robert B. C;~nr- 
panell. Ferro Corp.. Porccla~n Plant, 1230 
Railroad St.. East Live]-pool. OH 43920 

Ketone Resins 

A 16-page brochure details thc propcr- 
ties and primary advantages of a family of  
ketone resins. Paint applications high- 
lighted include spray coatings, roadniark- 
ing paints. and metal, wood or paper lac- 
quers. Contact Nuodcx, Inc.. A Huls Co., 
P.O. Box 365. Piscataway, NJ 08x54 l'or 
more information. 

Tank Calibration System 
A volumetric prover for calihrnticm of 

liquid tanks has been ~ntnduccd in a dat;~ 
sheet. The prover creates a picture of  tlic 
tanks' prolile and is designed to take into 
consideration all factors. such as sloped 
bottoms, horizontal tank irrcgularitics. ctc. 
The system consists of  a cart-rnountctl 
pump and master flow meter. Contact S.J. 
Controls. Inc.. P.O. Box 91050, Long 
Beach, CA 90809 for morc tlctail\. 

Macerator 
Information is avail:ible on an instru- 

ment that chops. grinds. and preparc\ \OIL 
ids, entrained in liquids. Ibr pumping ;11it1 

processing. They arc avail;lhlc with capaci- 
ties from 30 to 300 gpm and can grind 
organic and inorganic m;ltcrials down to 
particle size of  '/x inches or Icss. Write 
Nctzsch Inc.. 1 19 Pickcring Way. Exton. 
PA 19341-1393 for morc details. 

Chromatography Columns 
Design and pcrfor~nance charactcri\tic\ 

of  cartridge columns arc descrihcd in ;I 
recently puhlishcd 16-pagc technical hullc- 
tln. Tools and techniques that permit the 
chrornatographcr to c)ht;lln the rn;~xi~nun~ 
utility and lifetimc of l iqu~d chmm;ttog- 
raphy columns arc addrc\sctl. Co\t co111- 
prisons and care and ma~ntcn;~ncc of c;~r- 
tridge columns arc discussed. '1'0 rcccivc ;I 
free copy of the tech~iical bulletin LCI'I3-3. 
write The Perkin-Elmer Corp.. 701 Main 
Ave.. Norwalk. CT 06x59-0012. 

Job Safety Courses 
A revised group of scll-\tudy 111du\tri;ll 

training courses arc thc subject 01' rcccntly 
rclcascd literature. The course\ use 1iiodc1.11 
techniques to help cornp:~nie tr;lln worker\ 
in basic safety principle\ antl s;~li. work 
practices. Each coursc contain\ a \elf-stutly 
workbook w ~ t h  an an\wcr Lcy lirr tralncc\ 
and a Icadcr's nianu;ll cxpl;~i~is Iiow to ;!(I- 
minister the progranl and tc;~cli c;lcll 
course. For more information. contact 'I'hc 
Du Pont Co.. Safcty Service\. B;~rlcy Mill. 
P19-1210. Wilmington. DE 19XOX. 

Grind Mills 

A product bullctin dcscrlbcs a continu- 
ous grind  mill and its mcthtld of  supcrlinc 
grinding and dispersing. The mill\ arc dc- 
signed for grindlng material\ with v!sco\- 
itics bctwccn 200 and 60.O(H) cps with 
solids content between I 0  ;lntl X5'A. Fur- 
ther details (In thc Mol~ncx Small Mcdla 
Mills arc av;~il;~blc from Grinding and Di\- 
pcrsion I)cpt.. Nctzsch Inc.. I I 0  Pickcring 
Way. Exton. PA 1934 1 - 1393 

Catalysts Characterization 
Information i \  ava~lahlc on a \y\tcm to 

evaluate the perlor~iiancc 0l'supp~)rtcd met- 
al c;~talysts. The system mca\urcs the phy\- 
icill surface structure ;IS well ;I\ chc~i i ic i~l  
propertic9 and strength of  \urf;rcc hontl\. 
For at1dition;il litcraturc, write Ha;~hc 
Buchlcr In\trumcnts, Inc.. 244 S;~dtllc Kiv- 
cr Rd.. S;~dtllc Brook. NJ 07602-(100l 

Pearl Pigment 
Inlilr~nation i \  ;~vailnhlc on ;I ncn pc;~rl 

pig~ncnt 1h:lt i \  1no11-toxic, non-;~rc~ng. ;lntl 
non-tarn~shing. For addition;~l technical in- 
lor~nstion on Exterior Mc;~rlin I%right Sil- 
ver. cont;tct 'l'hc Mcarl Corp.. 4 1 t:. 12nd 
St.. New Ytrrk, NY 10017. 

Bench Top Sprayer 

A pncum;ttlc opc~ltctl bench top \prayer 
th;~t can tc\t a h;~tcli ol' paint 111 cn\urc th;~t 
results colilp;lrc with c;~rlicr b;~tclic\ I\ 
highlighted in ;I product hullct~n. For 111orc 
i~il i)r~iiation, contact tlic P;lul N. C;;lrtlncr 
Co.. Inc.. P.O. I jox IOOXX, Ponip;~no 
Bc;~cIi. FL 330(rI -6OXX. 

Adsorption Instrument 
An ;lutoliiatctl pliy\~c;~l ;~d\orption In- 

strunlent if Il~ghl~ghtctl in a 12-pnyc color 
brochure. 'l'hc ~cclinical I~tcr;lt~~rc u\c\ 11- 
lustr;tt~on\, t;rhlcs. ;~ntl ligurc\ to dc\cr~hc 
the i~i\trumcnt. For ;~(ltl~tion;~l detail\ on 
the AcccIc~~;~tcd SLI~LICC Area ;tntl I'oro\i- 
~iictry. cont;ict Micro~ncritic\. Onc Micr11- 
!ncritic\ Dr.. Norcro\s. (;A 30003 1x77. 

Product Guide 
A rccuntly rclca\ctl 12-p;~gc cohrr pnrd- 

uct gu~dc Iocu\c\ on tllcrn~(rpl;i\tic\. thcr- 
~iio\ct\. cI;~\toriicr\, ;111cl \u\pcn\ion\ ;ind 
cmuls~~rns. 'llic guiclc pnlviclc\ gcncr;~l  in^ 
fomi;~tion ;~hout thc rlicologic;~l pr~rpc~l ic\  
of cach 111;ltcrial. Ful-tlicr dct;~il\ 011 the 
"Proiluct (;u~dc" arc ;tv;~il;~hlc In1111 K~I~II- 
nictr~ch. Inc . One PO\\LIIII~I~~I~ Kcl.. ['I\- 
c;itaw;ly, NJ OXX.54. 
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Computer Color System 
A computer color quality cclntrol system 

designed to check and evaluate the color ol' 
incoming, in-process, and outgoing materi- 
al\ is described in literature. The system 
offers special progranls l'or automotive in- 
du\try suppliers and has spectral analysis 
capability. For more ~ntnrmation on the 
ACS 1400. write Applied Color Systems. 
Inc.. P.O. Box 5800, Princeton, NJ 08543. 

Turbo Dispergator 
A turbo-dispcrg;ttor that disperses, ho- 

mogenlzea. dissolves. and cmulsilic\ mate- 
rials i\ highlighted in a recently released 
technical bulletin. The dispcrgator operates 
on thc prlnc~plc of Ilquid shei~r and polsa- 
tion and features a heavy-duty pre-breaker 
which partially crushes the tn;tterial enter- 
ing the pulsator. Additional inhrn~ation is 
available l'rotli Nct~sch Inc.. Grinding & 
Di\persing Dept.. I I 9  Picket-ing Way. 
Exton. PA 19341-1393. 

Solvent Selector 
An updated solvent selector chart which 

li\t\ 65 active solvent\, latcnt sc~lvcnl\. and 
dilucnt\ is ;~v;tilahlc. The chart cont;~in\ 
such ~niormation a\ cvapnr;~tion rate. l i ~ r -  
niula. viscosity. diluticln ratios. \pccilic 
gravity. Ila\h polnt. tlanscn \oluhil~ty pa- 
rameter\, and boiling range The ch;trt ;ilso 
includes tables of dcnaturctl alcohol no- 
mcnclature. For a copy 01' the ch;lrt (No. 
M- lh7L)  or iidditional inl'or~n;~tion. writc 
Eastrnan Chcn~ical I'roducts. Inc.. Co;~l- 
ingsChe~emicals. 1'0. Hox 431. Kingsport. 
TN 37062. 

Chemical Additives Study 
A technical study which dctcrmincs the 

specific chctnical\ used in 111orc than 20 
chemical ;iddit~ve ci~tcgorics i \  tlc\cribcil in 
literature. The study itlcnlilies Ihosc lorccs 
and technology trends ili1p;rcting on the 
chcnlical industry ant1 its customers. their 
consumption. protluccr\. ;lnd ilcline\ thc 
opportunities l'or better pcrl'nrming atldi- 
live\ needed. h ) r  a brochure giving con- 
plete dct;~ils on "Chcrii~c;~l Additives ior 
Paint\ and Coatings." writc Hochhcrg ;tnil 
Co . Inc.. Chc\ter I'rolc\\inn;rl I3ltlg.. 
Chester. NJ 07930. 

Color Technology Newsletter 
The latest edition of  a qu;rrtcrly ncwslct- 

tcr designed to update u\crs and potcnti;ll 
u\er\ 0 1  color control technology on Ilartl- 
ware and soliwnrc atlv;~ncc~i~cnt\ and gcn- 
crnl industry news is av;~il:~hlc. The l ) l ~ r -  
page i\\ue conlalns ;~rticles on visu;ll color 
matching techniqocs. 'li) obtain ;I ircc copy 
of "I'risnlatics." write Appllctl Color Sys- 
tems, Inc . I!O. Box 5800. I'rinccton. NJ 
08543. 

High-Speed Disperser 
An enclosed, continuous, high-speed 

disperser is described in recently released 
literature. Fixed or variable speed models 
are available and explosion-prool controls 
and process monitoring instruments can be 
provided. Write Chicago Boiler Co., 1965 
Clyhourn Ave.. Chicago, IL 60614 for in- 
Ihrmation and availability of  the Model 
CD-4 for in-house trials. 

Overhead Conveyor System 
Overhead conveyor systems are de- 

scribed in detail in a six-page brochure. Al l  
standard system components are illustrated 
and photographs of working systems give 
ideas l'or plant production. The brochure i\ 
available l'rom Pacline Corp., 10 Falconer 
Dr.. Unit 6. Mississauga, Ontario L5N 3L8 
Canada. 

Red Pigment 
Inlbrnmation is available on a new organ- 

ic red pign~ent Ibr industrial coatings which 
ol'l'ers lightfastness while allowing the for- 
mulator to make a low viscosity and high 
opacity paint. For a sample of Novopern~ 
Red F2RK-70, contact Rick Campbell. 
Marketing Manager-Coatings. American 
Hocchst Corp.. 129 Quidnick St., Coven- 
try. R1 02816. 

Electrophoresis Instrument 
A recently released product bulletin de- 

scribes a microelectrophoresis instrument 
that measures the zeta potential and elec- 
trophoretic mobility of charged colloids in 
aqueous and nonaqueous suspensions. For 
a free introductory brochure on the Zeta- 
Meter System 3.0, contact Louis Ravina, 
Zeta-Meter Co. Inc., Dept. 402, 50-17 
Fifth St., Long Island City, N Y  11101. 

Humidity Cabinets 
Humidity cabinets are the subject o f  re- 

cently released literature. The corrosion 
test equipment is designed to meet any con- 
stant or cyclic temperature. Details on 
Models AB6, AB6R, AB7, and AB7R can 
be obtained from Sheen Instruments Ltd., 
8 Waldegrave Rd.. Teddington, Middlesex 
TW l 1 ZLD, England. 

Water Dispersions 
Two new aqueous lithol rubine disper- 

sions which provide color strength and sta- 
bility are described in a recently released 
product bulletin. One of the dispersions 
contains no surfactant, while the other con- 
tains no resin. Additional information on 
BS 13458 and BS 13618 is available from 
CDI Dispersions, 27 Haynes Ave., New- 
ark. NJ 07 1 14-0042. 
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Coming Events 

FEDERATION MEETINGS 

For information on FSCTmeetings, contact FSCT, 1315 Walnut St., 
Philadeiph~a, PA 19107 (215-545-1506). 

(March)-Seminar on Statistical Process Control. Sponsored 
by FSCT Professional Development Committee. Scheduled by re- 
gion: March 2-3-Marriott Hotel, Chicago O'Hare Airport, Chicago, 
IL; March 9-10-Radisson Hotel, Atlanta, GA; March 16-17- 
Marriott, Philadelphia Airport, Philadelphia, PA; and March 30-31 - 
Marriott, Torrance, CA. 

(Apr. 29-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
FSCT Society Officers Meeting on April 29; FSCT Board of Directors 
Meeting on April 30; Seminar on May 1-2. Concludes with a dinner 
dance on May 2. 

(Oct. 5-7)-65th Annual Meeting and 52nd Paint Industries' 
Show. Convention Center, Dallas, TX. 

(Oct. 19-21)-66th Annual Meeting and 53rd Paint Industries' 
Show. McCormick Place, Chicago, IL. 

(Nov. 8 -10)47th  Annual Meeting and 54th Paint Industries' 
Show. Rivergate, New Orleans, LA. 

SPECIAL SOCIETY MEETINGS 

(Apr. 1-3)-Southern Society. Annual Meeting. Dutch Inn, Lake 
Buena Vista, FL. (C. Lewis Davis, 802 Black Duck Dr., Port Orange, 
FL 3201 9). 

(Apr. 7)-Detroit Soc~ety. 12th Annual Focus Conference, Man- 
agement Education Center, Troy, MI. (Bohdan Melnyk. 26727 New- 
port, Warren, MI 48089). 

(Apr. 74)-Chicago Society's Symco '87 "Risky Business: 
Technology of Our Times." Knickers, Des Plaines. IL. (William Fotis. 
The Enterprise Cos., 1191 S. Wheeling Rd., Wheeling, IL 60090). 

(Apr. 29-May 2)--Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
April 29-FSCT Society Officers Meeting; April 3GFSCT Board of 
Directors Meeting; PNW Golf; PNW Evening Activities; May 1- 
Sem~nar; May 2-Seminar continued; PNW Sports Competition; 
Dinner Dance. 

(May 26-27)-30th Annual Advances in Coatings Technology 
Conference. NASA's Lewis Research Center, Cleveland, OH. Spon- 
sored by the Cleveland Society. (Stephen J. Damko, Coatings Re- 
search Group, Inc., 2340 Hamilton Ave., Cleveland, OH 441 14). 

(June 12-13)-Joint meeting of St. Louis and Kansas City Soci- 
eties. Holiday Inn, Lake of Ozarks. (A.E. Zanardi, Thermal Science, 
Inc., 2200 Cassens Dr., Fenton, MO 63026). 

(Apr. 13-15)-Southern Society. Annual Meeting. Charleston, 
SC. (Scott McKenzie, Southern Coatings Co.. P.O. Box 160, Sumter. 
SC 29150). 

(Apr. 28-30)-Pacific Northwest Society. Annual Symposium. 
Vancouver, B.C., Canada. (Yvon Poitras, General Paint Corp., 950 
Raymur Ave.. Vancouver. B.C., Canada V6A 3L51 

(Mar. 13-15)-Western Coatings Societies Symposium and 
Show. Disneyland Hotel, Anaheim, CA. (Andy Ellis, NL Industries. 
Inc., 200 N. Berry St., Brea, CA 92621). 

OTHER ORGANIZATIONS 

(Mar. 20-25)-The lnternational Paint Industry & Anti-Corrosion 
Technology Exhibition. Beijing, People's Republic of Chlna. (Sino 
Trade Promotions. 15A Wing Cheong Commercial Bldg., 19-25 Jer- 
vois St., Central. Hong Kong). 

(Mar. 21-22)-Western Decorating Products Show. Long Beach 
Convention Center, Long Beach, CA. (National Decorating Products 
Assn., 1050 N. Lindbergh Blvd., St. Louis, MO 63132). 

(Mar. 23-24)-"New Specialty Polymer Products Through Inter- 
penetrating Polymers Network (IPN) Technology" Seminar. Colony 
Square Hotel, Atlanta, GA. (Lisa Sherk, Program Div., Technomic 
Publishing Co., 851 New Holland Ave., Box 3535, Lancaster, PA 
17604). 

(Mar. 25-27)-"Radiation Curing" course sponsored by The 
Center for Professional Advancement, San Francisco, CA. (The 
Center for Professional Advancement, 46 W. Ferris St.. East Bruns- 
wick, NJ 08816-0257). 

(Mar. 26-29)-Colour 87-the International Exhibition for Paint- 
ing Techniques and Colour Application. Cologne, Germany. (Koln 
Messe, Postbox 210760, D-5000 Cologne 21, Germany). 

(Mar. 30-Apr. 1)-Annual Meeting of the Zinc lnst~tute and the 
Lead Industries Association, Fairmont Hotel. San Francisco. CA. 
(Annual Meeting, ZIILIA, 292 Madison Ave., New York, NY 10017). 

(Mar. 30-Apr. 1)-"Adhesion Science and Technology" course 
sponsored by The Center for Professional Advancement, Chicago. 
IL. (The Center for Professional Advancement. 46 W. Ferris St., East 
Brunswick, NJ 08816-0257). 

(Mar. 31-Apr. 2)-PaintCon '87. Sponsored by lndustnal F~nish- 
ing magazine. O'Hare Expo Center, Rosemont, IL. (Paintcon '87. 
2400 E. Devon Ave., Suite 205, Des Plaines, IL 60018). 

(Apr. 4-5)-Eastern Decorating Products Show. World Trade 
Center, Boston, MA. (National Decorating Products Assn.. 1050 N. 
Lindbergh Blvd.. St. Louis, MO 63132). 

(Apr. 5-7)-Inter-Society Colour Council. Annual Meeting. "ln- 
dustrial Problems in Color Science." Barclay Hotel. Philadelphia. PA. 
(Dr. A. Rodrigues, Du Pont Co., 945 Stephenson Hwy.. Troy, MI 
48084). 

(Apr. 5-10)-ACS, Div. of Polymeric Materials: Science & En- 
glneering, Anaheim, CA. (T. Davidson. Ethican, Inc., Route 22, 
Somersville, NJ 08876). 
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(Apr. 6-7)-27th Annual Symposium of the Washington Paint 
Technical Group. Sponsored by the National Paint & Coatings Asso- 
ciation. Marriott Twin Bridges Hotel. Washington, DC. (Ken Zachari- 
as, NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005). 

(Apr. 6-7)-"The Fundamentals of Color" seminar sponsored by 
Macbeth, a division of Kollmorgen. Corp. Grand Rapids, MI. (Jeanne 
Dolon or Karen Degnan. Macbeth, Llttle Britain Ad.. P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Apr. 7-9)-"Brldge and Highway Structures Coatings Inspec- 
tion" course sponsored by KTA-Tator, Inc., Pittsburgh, PA. (William 
Corbett. KTA-Tator, Inc., 115 Technology Dr., Plttsburgh, PA 
15275). 

(Apr. 9-10)-"The Fundamentals of Color" seminar sponsored 
by Macbeth, a division of Kollmorgen, Corp. Neenah, WI. (Jeanne 
Dolon or Karen Degnan, Macbeth. Little Brltain Rd., P.O. Box 230, 
Newburgh, NY 12550-0382). 

(Apr. 21 -23)-"Coatings Specifiers" course sponsored by KTA- 
Tator, Inc., Ptttsburgh, PA. (Willlam Corbett, KTA-Tator, Inc., 115 
Technology Dr., Plttsburgh, PA 15275). 

(Apr. 29-May I )-"Polymers for Electronic Applications" Course 
sponsored by State University of New York, New Paltz, NY. (Dr. A.V. 
Patsis, Chemtstry Dept., State University of New York, New Paltz, 
NY 12561). 

(Apr. 29-May 1)-26th Annual Marine and Offshore Coatings 
Conference. Sponsored by the National Paint & Coatings Associ- 
atlon. New Orleans Hllton Hotel. New Orleans. LA. (Ken Zacharias. 
NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005). 

(May 4-6)-"Crosslinked Polymers: Chemistry, Properties and 
Applications" Course sponsored by State University of New York, 
New Paltz, NY. (Dr. A.V. Patsis, Chemistry Dept., State University of 
New York, New Paltz, NY 12561). 

(May 6-8)-"High Temperature Polymers: Chemistry, Proper- 
ties and Applications" Course sponsored by State University of New 
York, New Paltz, NY. (Dr. A.V. Patsis, Chemistry Dept., State Univer- 
sity of New York, New Paltz, NY 12561). 

(May It-14)-Powder & Bulk Solids ConferenceiExhibition, 
O'Hare Exposition Center, Rosemont, IL. (Show Manager, Powder & 
Bulk Solids ConferenceiExhibition, Cahners Exposition Groups, 
1350 E. Touhy Ave., P.O. Box 5060, Des Plaines, IL 60017-5060). 

(May 12-14)-HAZTECH Canada Exhibition and Conference. 
Toronto lnternat~onal Centre, Mississauga, Ontario. (Beverly Gibson, 
Exhibition Management Company, 6143 S. Willow Dr., Suite 100, 
Englewood, CO 801 11). 

(May 12-14)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co.. Reno, NV. (Du Pont Safety Services, 
Barley Mill Plaza, P19-1104, Wilmington, DE 19898). 

(May 13-15)-"Polymer Blends and Alloys" Course sponsored 
by State University of New York, New Paltz, NY. (Dr. A.V. Patsis, 
Chemistry Dept., State University of New York, New Paltz, NY 
12561). 

(May 18-21)-Surface Coating '87. Chemical Coaters Associ- 
ation. Milwaukee, WI. (CCA, Box 241, Wheaton, IL 60189). 

(May 25-27)-Ninth International Conference on Advances in 
the Stabilization and Controlled Degradation of Polymers. Luzern, 
Switzerland. (Dr. A.V. Patsis, Institute of Materials Science, State 
Univ. of New York, New Paltz, NY 12561). 

Paints, Coatings and Inks 
Whatever your need 
R & D, Production & Product Evaluation, Failure Analysis, 
Specification Testing. . . 
We provide the following professional technical services: 

Product Development Rapid Turnaround Quality 

New product development and Meeting your expectation is our priority. Projects are carried o l ~ t  by 
existing product enhancement technical professionals using 
to help increase your market Business Integrity state-of-the-art equipment. 
penetration. All work is performed in strict confidence. 

All new technology is assigned to the client. 
Product ion Improvement 

Solve your problems to Complementary Capabilit ies 
increase your profitability. Laboratories specializing in adhesives, 

sealants and polymer chemistry. 
Failure Analysis 

For an  initial, n o  obl igat ion consultation, 
Investigate the cause of failure please contact: 
with the assistance of a wlde Dr. John  Flack 
range of instrumentation. Ontario Research Foundation 

Sheridan Park Research Community 
Mississauga, Ontario L5K 183 

Telephone (416) 82241 11 
or 1-800-268-5390 (in Canada only) 

Canada's Largest Independent Contract Research Organization ONTmIORESEA!?CH 
FOUNDATION 
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AUDlOlVlSUAL 
PRESENTATIONS 

(All A i V  prerentaflons include slides, cassette taper and rcr~pts) 

HIGH SPEED DISPERSION 

Produced b y  the Manufactur ing Committee, 
Mont rea l  Society for Coatings Technology 

Hlgh speed dispersion is widely used i n  the man- 
ufacture of protective coatings. The show covers 
theoretical and practical techniques used for dis- 
persion i n  paint plants. Color slides show labora- 
tory test equipment and plant scale manufacturing 
procedures. 20 Minutes (60 Slides) . . . . . . . . . . .  .$65 

INTRODUCTION TO RESIN OPERATIONS 

Produced by the Manufactur ing Committee, 
Toronto Society l o r  Coatings Technology 

This presentation has been developed to asslst in 
the selection and trainlng of resin plant operators, 
and focuses on  basic concepts of manufacture and 
the  role of a resin operator. 
12 mlnutes (58 si~des) . . . . . . . . . . . . . . . . . . . . . .  .S65 

OPERATION OF A VERTICAL SAND MILL 

Produced b y  the Manufactur ing Committee, 
Kansas City Society for Coatings Technology 
This presentation focuses on the baslcs of operating a 
vertical sandmill, and has been developed to assist in 
training plant personnel In the use of this equipment. 

. . . . . . . . . . . . . . . . . . . . . . .  14 minutes (73 slides). $75 

A BATCH OPERATED MINI-MEDIA MILL 

Produced b y  the Manufactur ing Committee, 
N e w  York Society for  Coatings Technology 

This presentation describes the d e s ~ g n  and oper- 
at ion of a batch operated minl-media mill, and was 
developed to asslst i n  the training of plant per- 
sonnel t o  operate such equipment. 8% minutes 
(51 slides) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $60 

TRAINING SERIES ON TEST METHODS 

Volume 11 (3 Lessons) Lessons vary from 7 to 11 
minutes (79 slides) . . . . . . . . . . . . . . . . . . . . . . . . .  $70 
(1) A Simple Method to Determine Mtcrobiolog~cal 
Activity-Ph~ladelphia Society; (2) Salt Spray (Fog) 
Testing Cabinet-Golden Gate Society; (3) Wet F ~ l m  
Thickness Gages-Golden Gate Society. 

For additional titles contact: 

FEDERATION O F  SOCIETIES 
F O R  C O A T I N G S  T E C H N O L O G Y  

1315  Wa lnu t  St reet  Ph i l ade lph ia ,  P A  19107  
21 5-545-1506 

(May 28)-Symposium on Automotive Color Design. Jointly 
sponsored by the Canadian Soctety for Color and the Detroit Colour 
Council. Cleary Auditorlum, Windsor. Ontario. (William V. Longley, 
Ford Motor Co.. Design Center, 21 175 Oakwood Blvd.. P.O. Box 
21 10, Dearborn. MI 48123). 

(May 28-31)-4ormaint Asia '87. Conference on Coatings and 
Corrosion Protection. Jakarta Fair Grounds, Jakarta, Indonesia. Co- 
sponsored by National Association of Corrosion Engineers. (IIR Ex- 
hibitions Pte Ltd.. 89 Short St., Singapore 0718). 

(May 31-June 5)-Sixth International Meeting on Radiation Pro- 
cessing. Skyllne and Holiday Inn Hotels. Ottawa. Ont.. Canada. 
(Mrs. E. Goldlng, lnternational Meeting on Radiation Processing, 
P.O. Box 13533, Kanata, Ont.. Canada K2K 1x6). 

(June 1-5)-"Advances In Emulslon Polymerization and Latex 
Technology" short course, Lehigh Unlv.. Bethlehem, PA. (Dr. 
Mohammed S. El-Aasser, Dept. of Chemical Engineenng, Sinclair 
Lab #7, Lehigh Univ., Bethlehem. PA 18015). 

(June I-5)-"Dispers~on of Pigments and Resins in Flutd 
Media" Course. Sponsored by Kent State University, Kent. OH. 
(Dr. Carl J. Knauss, Kent State Untversity, Chemistry Dept., Kent. 
OH 44242). 

(June 3-6)-"High Solids Coatings" Short Course sponsored by 
North Dakota State University, Fargo, ND. (Dr. F.N. Jones, Polymers 
and Coatings Dept., North Dakota State Universtty. Fargo, ND 
581 05). 

(June 8-10)-"Radiat~on Curable Coatings" Short Course spon- 
sored by North Dakota State University, Fargo, ND. (Dr. F.N. Jones, 
Polymers and Coatings Dept., North Dakota State University. Fargo. 
ND 58105). 

(June 14-17)-Dry Color Manufacturers' Association Annual 
Meeting, The Greenbrier, White Sulpher Sprlngs. WV. (Lynn Good- 
win, P.O. Box 20839, Alexandria. VA 22320-1839) 

(June 15-26)-"Coatings Science" Course sponsored by North 
Dakota State Unlverslty. Fargo. ND. (Dr F.N. Jones, Polymers and 
Coatings Dept.. North Dakota State University. Fargo, ND 58105). 

(June 17-19)-"Chemically Modlfied Surfaces" Conference co- 
sponsored by Colorado State University and Dow Corning Corp. 
Holiday Inn, Fort Colllns. CO. (Ward T. Collins. Mail Stop C41C00. 
Dow Corning Corp.. M~dland. MI 48686-0994). 

UNIVERSITY OF MISSOURI-ROLLA 

1987 SPRING COATINGS COURSES 

MARCH 23-MAY 15 

March 23-27-"Paint Formulation" 
Basic Concepts Selection of Plgment 
Formulattng Paint Types Selection of Addltlves 
Selection of Binder Principles of Formulation 

May 4-8-"Introduction t o  Polymer Chemistry" 
Physical Characterizat~on Common Condensation 
Polymerization Mechanism Polymers 
Methods of Polymerization Polymers as Used In Coatings 
Common Addition Polymers Surfactant Systems 

May 11-1 5-"Physical Test ing 
of Paints and  Coatings" 

Background for Testlng Test Lab Organlzatlon 
Testlng & Standard Job Performance & People 

Test Methods Relatlonshlps 
Test Appl~cattons New Dlrectlons for Coatlnys 
Testtny Methods Profess~onals 
Instrumental Analysls 

For more informatlon. contact the Coatings and Polymer 
Science Program, Department ol Chemistry. University of 
Missouri-Rolla. Rolla. MO 65401-0249. Tel. 314-341-4419. 
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(June 17-20)--011 and Colour Chemists' Association Biennial 
Conference. Eastbourne, England. (Mr. R.H. Hamblin, Director & 
Secretary, OCCA, Priory House, 967 Harrow Rd.. Wembley, Middle- 
sex HA0 2SF, England). 

(June 22-24)-Fourlh Annual lnternational Bridge Conference. 
Sponsored by the Engineers' Society of Western Pennsylvania. Hil- 
ton Hotel, Pittsburgh, PA. (International Bridge Conference, c/o Engi- 
neers' Society of Western Pennsylvania, 530 William Penn Place, 
Pittsburgh. PA 15219). 

(July 6-10)-13th lnternational Conference in Organic Coatings 
Science and Technology. Athens. Greece. (Dr. A.V. Patsis, lnstitute 
in Materials Science, State Univ. of New York, New Paltz, NY 
12561). 

(July 13-16)-SURIFIN '87 Chicag~lnternational Conference 
& Exhiblt of Electroplating and Surface Finishing. McCormick Place, 
Chicago, IL. (AESF. 12644 Research Parkway. Orlando, FL 32826). 

(July 21-23)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co., Wilmington, DE. (Du Pont Safety Ser- 
vices, Barley Mill Plaza, Pig-1 104, Wilmington, DE 19898). 

(July 22-26)-011 and Colour Chemists' Association, New Zea- 
land Div. 25th Jubllee Convention. "Timber-Its Protection and 
Decoration." Rotorua, New Zealand. (Convention Coordinator, 
OCCA New Zealand, P.O. Box 5192, Auckland, New Zealand). 

(August 6-9)-Oil and Colour Chemists' Association Australia. 
29th Annual Convention. Wrest Point Convent~on Center, Hobart, 
Tasmania, Australia. (OCCAA, 6 Wilson Ave., Felixstow, South Aus- 
tralia, 5090 Australia). 

(Aug. 23-28)-"Copolymerization" Symposium. Sponsored by 
the Polymer Div. of the Royal Australian Chemical Institute and the 
Div. of Polymer Chemistry of the ACS. Sydney, Australia. (Prof. D. 
Tyrell, Polymer Science & Engineering, Univ. of Massachusetts, 
Amherst. MA 01003). 

(Aug. 30-Sept. 4)-American Chemical Society. 194th National 
Meeting. New Orleans, LA. (B.R. Hodson, ACS, 1155-16th St. NW, 
Washington, D.C. 20036). 

(Sept. 13-18)-"Mechanisms and Measurement of Water Va- 
por and Liquid Water through Materials" Symposium co-sponsored 
by ASTM Committees C-16, D-1, D-8, D-10, D-20, and F-2. Philadel- 
phia, PA. (ASTM, 1916 Race St., Philadelphia, PA 19103). 

(Sept. 15-1 8)-XVIIth Congress of AFTPV (French Association 
of Paint and Varnish Technicians) and Eurocoat. Nice, France. 
(J. Roire, 5, Rue Etex, 75018 Paris, France). 

(Sept. 20-23)-Canadian Paint and Coatings Association. 75th 
Annual Convention. Four Seasons Hotel, Vancouver, B.C. (CPCA, 
515 St. Catherine St. W., Montreal, Que., H3B 184 Canada). 

(Oct. 14-1 6)-SURTEC '87 Berlin. lnternational Congress Cen- 
ter, Berlin. (Gabriela Thal, 1625 K St., N.W., Suite 500, Washington 
DC 20006). 

(Oct. 20-22)-"Process Hazards Management" seminar spon- 
sored by the Du Pont Co., New Orleans, LA. (Du Pont Safety Ser- 
vices, Barley Mill Plaza, P19-1104, Wilmington, DE 19898). 

(Oct. 22-23)--60th Anniversary Conference of Japan Society of 
Colour Material, Tokyo, Japan. (Japan Society of Colour Material, 
9-12,2-chrome, Iwamoto-cho, Chiyoda-ku, Tokyo 101, Japan). 

(Oct. 28-29)-Tenth Resins & Pigments Exhibition. Penta Hotel, 
London Heathrow Airport, England. (Polymers Paint Colour Journal, 
Queensway House, 2 Queensway, Redhill, Surrey RH1 lQS, Eng- 
land). 

(Nov. 7-1 1)-10th lnternational Congress on Metallic Corrosion 
sponsored by Central EIectrochemical Research lnstitute on behalf 
of lnternational Corros~on Council. Madras, India. (Dr. V.I. Vasu, 
Chairman, ICMC Organizing Committee, Director CERI, Karaikudi 
623006, Tamil Nadu, India). 

(Nov. 20-22)40th Annual Show and Convention of National 
Decorating Products Assn., McCormick Place, Chicago, IL. (Lillian 
Smysor, NDPA, 1050 N. Lindbergh Blvd., St. Louis, MO 63132). 

(Nov. 23-27)-Pacific Corrosion '87-Fifth Asian-Pacific Corro- 
sion Control Conference in conjunction with the 27th Australasian 
Corrosion Association Conference. Hilton Hotel, Melbourne, Austra- 
lia. (Bloomsbury Conference Services, P.O. Box 2368, Richmond, 
3121, Australia). 

(Apr. 5-7)-Electrocoat '88. Drawbridge Inn and Convention 
Center, Ft. Mitchell, KY. (Products Finishing, 6800 Clough Pike, 
Cincinnati, OH 45244). 

(May)-Surfex '88. Sponsored by Oil and Colour Chemists' 
Association. Harrogate, England. (Fred Morpeth, P.O. Box 161, 
Wigan WN2 5TB, England). 

(May 9-1 1)-Federation of Scandinavian Paint and Varnish 
Technologists. 12th Congress, Helsinki, Finland. (Arja Saloranta, 
Tikkurila Oy, PB 53, SF 01301 Vanda, Finland). 

(June 5-1 1)-American Chemical Society. 195th National Meet- 
ing and Third Chemical Congress of North America. Toronto, Ont., 
Canada. (B.R. Hodson, ACS, 1155-16th St. NW, Washington, D.C. 
20036). 

(June 13-17)-International Conference on Composite Inter- 
faces 11. Case Western ReSeNe university, Cleveland, OH. (PtofeS- 
sor H. Ishida, General Chairman, ICCI-11, Dept. of Macromolecular 
Science, Case Western ReSeNe University, 10900 Euclid Ave., 
Cleveland, OH 44106-1 727). 

(June 15-16)-Surfex '88. Oil and Colour Chemists' Associ- 
ation. Harrogate lnternational Conference Center. Yorkshire, Eng- 
land. (R.H. Hamblin, OCCA, Priory House, 967 Harrow Rd., Wem- 
bley, Middlesex HA0 2SF England). 

(Sept. 18-25)-XIXth Congressof FATIPEC. Aachen, Germany. 
(C. Bourgery, FATIPEC Secretary General, 76 Blvd. Pereire, 75017 
Paris, France). 

(Oct, 18-21)-12th World Congress on Metal Finishing, INTER- 
FINISH 88. Palais des Congres, Paris, France. (SEPIC INTERFIN- 
ISH, 17 rue d'uzes, 75002 Paris, France). 
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VCum6ug9 from Xilmn 

I trust that Editor L.A. Hill, of Surface Coatings Aus- on Father's Day. On the other hand, the BBC-TV series 
tralia, and his correspondent, William Sharpe, will forgive dealing with 'the world's most widely-spoken language'- 
this very belated, but nonetheless sincere, acknowledg- English--could make purists as mad as a gumtree full of 
ment of their kind references to "Humbug" so many galahs. 
months ago. The delay is partially explained in the com- "(Another glossary: a truckie is a lorry driver, to perve is 
ments below. to gaze lustfully, the verandah in question is a paunch and 

Mr. Sharpe, obviously impressed by the high scientific a galah is a galah)." 
standards held by "Humbug," has published some impor- N.6.-As an extraordinary service to our readers, 
tant paint technology terms and formulations with an ap- "Humbug" looked it up. Galah: a showy Australian cocka- 
propriately historic introduction. I quote the introduction too that is a destructive pest in wheat growing areas.- 
and follow with one of his highly technical definitions. The Here you have your word for today. Use it well!!!!! 
rest were unhappily obscured by the salt water that Mr. Moncur does not spare us. He goes on to quote 
seeped into the bottle as it floated across the Pacific. some stateside "space speak as developed by NASA. 

"Our good patron, Saint Leonardo, once said to his Some examples: "latch integrity-the door's shut; waste 
apprentice, Signor Michelangelo, that 'our product keeps management-lavatory; benign environment-safe; dy- 
on keeping on' on various substrates. Young Michel- namic environment-unsafe. 
angelo, undaunted by this remark, spent most of his time 
spine bashing in the local habitats, whilst his boss, Leon- 
ardo, was peddling the miracle products around the 
countryside. For those who have had enough of overseas wisdom, 

~h~ following definition was defined by  ill^^^^ we now turn to some brilliant comments from our resident 
Schaeffer' MBC, OPS, MMVC.t sage, Bob Ahlf- 

spreading ~~t~ (SR) is defined by the area of hind- There's a full moon tonight. Try not to think of it. 
quarters able to spread itself uniformly on a well-pad- . In this world there is a lot more dirty laundry than 
ded chair minus the overlap which may occur whilst in clean. 
upright position. The chronological age of the performer . If you fit buy a bigger size. 
can exert an influence on this property. Man does not live by sex alone, he needs a partner. 
SR = Area o f  hindquarters m i n u s  overlap o f  hindquarters Avoid another ice age. Burn fossil fuels. 

(due to midd le  age spread).  If someone hadn't invented clothes, you'd be reading 
this stark naked. 

'Assatant to Michelangelo, successor to Leonardo da Vinci. Esq., who palnted a 
small church in the Seven Hills of Rome, drca 1485. 

Thank you for not saying, "Have a nice day." 
tMBCMaster of Bucket Chemistry 
OPS--Order of Paint Stlrrers 
MMVWOegree obscured as noted above, so chose your own.) 

Filed under "Fish and Game," Roy Tasse found this as 
submitted by Joe Stearns-- 

An Indian's conservation idea%When a farm journal 
Appropriately, Association Trends more recently ran a picture of a deserted farmhouse in a gullied field and 

quoted Andrew Moncur, of the Manchester English offered prizes for the best 100 words or less description, 
Guardian, on "Today's English Slanguage": an Indian took honors with this: 

"An Aussie in a cozzie who doesn't know the meaning "Picture show white man crazy. Cut down trees. Make 
of a hizzie in a hozzie might feel a shade out of place. big tepee. Plow hill. Water wash. Wind blow soil. Grass 
About as conspicious as Liberace at a wharfies picnic, in gone. Buck gone. Papoose gone. No pigs. No corn. No 
other words. plow." 

"English speakers in England, wishing to overcome the "Indian no plow land. Keep grass. Buffalo eat grass. 
barriers thrown up by a common language will soon be lndian eat buffalo. Hide make tepee and clothes. lndian all 
helped to understand: a wharfie is a docker, a hizzie is a time eat. No hunt job. Great Spirit provide everything." 
hysterectomy, a hozzie is a hospital, a cozzie is a swim- 
ming costume and an Aussie is, of course, an Aussie. 

"The Australian English Slanguage, relatively rarely 
heard in its full beaut form over here (England)-where it's 
as scarce as rocking horse manure--is about to be -Herb Hillman 
brought home by the BBC. Humbug's Nest 

"That should make the average truckie, taking a perve, P.O. Box 135 
with a verandah over his toy shop, as happy as a bastard Whitingham, VT 05361 
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Just add 
Z3Trillion* of these 

and stir! 

Sales Representatives: 
b r g i a  Klnsmen Cor Pennsylvania S E Firestone Assoc~ates 

Atlanta, GA (&4) 355-9550 Phlladelphla, PA (215) 635-1366 
Mlchigan A T  Callas Co J M Gtllen Co 

Troy, MI (313) 643-9280 Carneg~e, PA (412) 279-3303 
Missouri Cemsac Chem~cal Texb M D Chem~cals 

St LOUIS. MO (314) 532-4330 Grand Ra~rle, TX (214) 262-6051 
Ohlo Sexton & Co 

Cmnclnnatt~, OH (513) 5421925 Canada , lndustr~al Colours B Chem 
Brgmpton, ONT (416) 453-7131 

Outside the U S and Canada TELEX us at 138691 

Shamrock Chemicals Corporation Reg~onal Offtce Chlcago, IL (312) 629-4652 
Foot of Pacific Street, Newark, New Jersey On14 Phone (201) 242-2999 

~hey' l l  disperse uniformly in 
any coatings formulation. 
Representing approximately 
1% of your coating, they'll 
provide mar and abrasion re- 
sistance without reduction of 
gloss and with no loss of in- 
tercoat adhesion. Shamrock 
is the originator, the innovato? 
of controlled particle size 
powdered polyethylene (our 
$394, and S-395) and PTFE 
(our SST) for the coatings 
industry. We focus on the 
wetting characteristics of your 
vehicle. We manufacture un- 
der rigid quality controls and 
to exact grind specifications. 
Let us provide samples for 
your consideration. Our team 
of laboratory and field spe- 
cialists is ready to serve you. 

'represents the number of 5-micron par- 
ticles of polyethylene per pound. For 
example, a 1% addition to one gallon of 
coating (WPG=10.0) would remesent 
730 BiTl~on 5-micron particles. 

Shamrock 
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