




GREAT BY THEMSELVES
OR AS MIXERS.

UNION CARBIDEVINYLS.
For nearly fifty years,

coatings manufacturers
have been using Union
Carbide Vinyl Resins
straight up to develop
coatings with very high
performance characteristics.
Coatings known for their
chemical resistance, dura­
bili~ excellent corrosion
resistance, and outstanding
recoatability properties.

Now, many manufac­
turers are discovering that
our vinyl resins are not only
great by themselves, they're
also great as mixers. Mixers
that can dramatically up­
grade the performance
properties of other resins.
'Resins such as urethanes,

UCAR is ... Rt.'~istl·r(·d Tr,ldt.'m.Jrk nt Union CMbidt.' COrpoT.Jlion.

alkyds, epoxies, and poly­
esters that, by themselves,
may not provide the
balance of performance
properties your customers
really need.

To discover for yourself
just what vinyl resins can do
for you, contact your local
Union Carbide Sales Repre­
sentative. Or write to Dept.
K3442, Old Ridgebury
Road, DanbuJY CT 06817.

We'll be glad to show you
how Union Carbide Vinyls
can quench your thirst for
higherperfonnance coatings.

•Coatings Materials



On the left, a high-solids alkyd coating without ACTIV-8 surface-dried in less than 5 hours and through-dried in
23 hours. On the right, the identical formulation with ACTIV-8 took less than 9 hours to through-dry.

How tokeep
your coatings from becoming

awet blanket.
The Gardener Circular Recorder Test shows ACTIV-8"
can help your coatings dry quickly and completely to pre­
vent the problems caused by premature surface drying.
By accelerating the drying process and adding stabil~y

to your formulations, ACTIV-8 reduces the chances of
sags and drips.
ACTIV-8 is effective in both water-reducible and sOlvent-

thinned coatings and works equally well with manganese
or cobalt. For primers, finished coatings, air-dried coatings
or baked finishes, ACTIV-8 improves the quality and
performance of your paint formulations.
For more information, contact the Paint Department,
R. T. Vanderbilt Company, Inc., 30 Winfield St., Norwalk, CT
06855. (203) 853-1400.
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Going for water?
I Come to the source.
I RHOPLEX® acrylic polymers
I

for waterborne air-dry industrial lacquers.
Get all the answers from Rohm and Haas.
How to formulate an air-dry lacquer with
outstanding adhesion to plastics. How to get faster
dry with your water-reducible alkyd. How to
upgrade gasoline and solvent resistance. How to
improve quality while maintaining costs. For
waterborne air-dry industrial matings. Rohm and
Haas can help you do it. With the innovative
products you need. The responsive service you
expect. And the answers you need to stay on top
in your market.

Get on top of quality performance with
RHOPLEX WL polymers.
RHOPLEX waterborne air-dry vehicles can build
the performance you need into the industrial
coatings you make. This series of acrylic polymers
is the proven performance leader in its category.
Here are a few of the polymers available:

RHOPLEX WL-51- Economical general-purpose
(formerly vehicle. Outstanding
Emulsion E-1925j adhesion to plastics and

metal.

RHOPLEX WL-71- Blends with water-reducible
alkyds. Improves dry time,
early water resistance and
hardness.

RHOPLEX WL·81- Outstanding durability and
corrosion resistance. Offers
exceptional metal protection
in blends with water­
reducible epoxy esters.

RHOPLEX WL-91- High gloss, exceptional
gasoline and solvent
resistance.

RHOPLEX WL-93- Excellent hardness and stain
resistance in wood-product
lacquer finishes.

Ask us.
We've got the answers.

The RHOPLEX WL series. A line whose
performance has been proved by years of
cOnlmercial use and customer satisfaction.
Excellent application properties. We'd like to put
it to work for you.

Get on top with Rohm and Haas research.
Decades of research in the use of latex acrylics in
a broad range of coatings have contributed to the
leadership role RHOPLEX WL polymers play in
air-dry industrial lacquer technology. And look to
our research staff for additional new polymers
we're now developing for you.

Get on top with Rohm and Haas service.
Our experience and resources are at your service.
A large highly-trained sales force based all over
the country. Research and technical capabilities
to help you solve formulating and application
problems. Multi-plant product supply to offer
rapid, reliable delivery. And the overall expertise
in waterborne air-dry industrial coatings that
Rohm and Haas provides best.

Broad application possibilities.
Use RHOPLEX WL acrylics in clear and
pigmented finishes for most substrates including
metal, plastics, and wood. Typical items that can
be coated include machinery, tools, office
furniture and cabinets, automotive chassis and
accessories, agricultural implements, household
furniture (plastic and wood), and appliance
housings.

Tell us your needs today.
Solve your waterborne formulation and
application problems, and get product literature
and evaluation samples by contacting your Rohm
and Haas technical representative ... or writing
to our Marketing Services Dept., Independence
Mall West, Philadelphia, PA 19105.

ROHMD
IHAAS~.
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Merci Beaucoup

The Federation's first Annual Meeting and Paint Show in Canada has come and
gone. But happy memories of that first venture outside the U.S. will long remain.

Many of those who attended the October 12-14, 1983 convention in Montreal said it
was one of the best-if not the best-ever staged by the Federation.

All of the necessary ingredients for success were present:

(I) The largest Paint Show in spacious, bright, and colorfully decorated Place
Bonaventure Exhibit Hall. And the exhibits themselves were equally attractive. The
Manager of the Hall commented that the Paint Show was among the most beautiful
ever in that building. Thanks to the exhibitors and their creative designers, the Paint
Show continues to rank high as a first-class industry exhibit.

(2) A timely and informative assortment of technical program sessions-the top of
which was the Mattiello Lecture by Fred Daniel.

(3) A large attendance-over 5,600 (10% were spouses).

(4) Hotel accommodations in Montreal's finest.

(5) Courteous, efficient, and friendly service personnel in the exhibit hall, hotels, and
restaurants.

(6) A hard-working Host Committee composed of dedicated members of the
Montreal and Toronto Societies.

(7) A beautiful and clean city.

(8) Pleasant weather.

When the Montreal event was announced eight years ago, the pessimists came out of
the woodwork and predicted that any attempt to take the AM&PS outside the U.S.
would result in failure.

Now that they have been proven wrong-and the ice has been broken successfully­
it is certain that the Federation will return to Canada again someday.

Until then, we can happily reflect upon October 1983 and, with appreciation,
ay-Thank you, Canada-Merci Beaucoup, Montreal.

Frank J. Borrelle,
Executive Vice-President

Vol. 55, No. 707, December 1983 7



elBA-GEIGY
epoxy hardeners

vs.thetoughest
applications

around.
You can now formulate
practical, durable coatings
for sucll difficult
applications as pollution
control equipment

Conditions are so hostile
inside a coal-burning utility's
flue gas desulfurization unit
that, until today, no completely
satisfactory coating has
existed. Traditional coatings for
carbon steel have been too

Encapsulated In our XU 252 and XU 264 system. this
strip of steel was Invnersed In a 50% sulfuric aCid ba h
lor two hours at room temperature then. without
rinsing, put Into a 35Cr oven for 30 minutes, This was
lollowed by quenching ,n sullurlc aCid. Alter 10 such
cycles. there was slight surlace charnng- but no
penetration

brittle. And exotic alloys have
been too costly.

Now, however, there is an
answer. An answer that, for the
first time, allows you to
formulate an organic coating
with the characteristics you
need to meet the demands of
this particularly difficult
application.



Start with a high
performance resin.

Our system begins with
XU 252, a high performance
epoxy resin that has already
proven Its worth against
chlorinated solvents, ethanol,
methanol, aromatic amines
acids, caustic and ammonia­
and proved it under a wide
range of service temperatures.

But you require more than a
high performance resin to
formulate a superior coating.
You also need a high
technology hardener that can
produce the desired physical
qualities In the cured system.

Combine with a high
technology hardener.

Today, CIBA-GEIGY offers
two highly versatile hardeners
that you can combine with
XU 252 to formulate coating
systems with the high level of
resistance and durability you
require.

The first, XU 264, is a
toughened aromatic
amine-based epoxy hardener
that IS particularly suitable for
high temperature service. It
provides good flexibility,
superior toughness, and
excellent resistance to sulfuric
acid- properties that make it
the ideal hardener for use in
high performance coatings for
the scrubbers, ducts and
stecks in flue gas
desulfurization units.

The second of these new
products, XU 265, is a liquid
hardener that cures epoxy
resins Into coatings that are
highly resistant to acid, alkali,

solvents and chemicals. In
combination with XU 252, it
produces a coating system
that is widely used, for
example, in tanks, processing
plants and transmission pipes.

Add in responsive service.

So when you are faced with
the toughest applications, and
need to formulate the toughest
coating systems, we believe
the choice of a supplier is
clear The CIBA-GEIGY Resins
Department - the one source
that combines high technology
specialty resins and
hardeners. We are ready to
help with your toughest
problems at Three Skyline
Drive, Hawthorne, New ltJrk
10532. Call 800431-1900. In
New ltJrk, 914347-4700.
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When binders perform
as well as ours,
people stick with them.
That's because the specialists in our Emulsion Polymers Division take great care
in providing individually formulated binder systems that perform exactly the
same way batch after batch.

The process begins with Reichhold's full-service technical center in Dover,
Delaware. This facility houses both the human and technical resources required
to solve even the most difficult customer problems. The staff includes applica­
tions experts who bring with them a diverse range of industrial backgrounds,
and who work in close collaboration with our own industry-leading polymer
chemists. Together, they develop specialty binders for industry by simulating
complex manufacturing processes under controlled laboratory conditions.

At the production level, Reichhold operates a number of processing plants
strategically located throughout the world. These operations employ the most
advanced process control technologies to assure the quality and uniformity of
our products. And production schedules are rigorously maintained to make sure
deliveries meet all critical time requirements. These are prime reasons that
so many Reichhold customers repeat their orders with complete confidence.

Unlike most other suppliers in the emulsion business, Reichhold puts the
full scope of these capabilities to work for a broad range of industries. Our tech­
nical expertise and firsthand know-how covers the manufacturing processes for
latex paints, latex modified concrete, plastic modifiers, water-based adhesives,
coatings for paper, printing inks for textiles, binders for the carpet industry, food
packaging and rubber gloves - to name only the most prominent. We believe
this breadth of knowledge and experience makes us particularly well-suited to
serve today's emerging industries with the kind of advanced binder technologies
their processes demand.

In fact, we're so confident in our emulsion polymer capabilities that we
invite you to stick us with your toughest application problem. Once we provide
you with the binder that solves it, you'll stick with Reichhold, too.

Call or write Reichhold Chemicals, Inc., Emulsion Polymers Division, P.O.
Drawer K, Dover, Delaware 19903 (302) 736-9100.

REICHHOLD@
PERFORMANCE TECHNOlOGY



SURFACE CHARACTERISTICS THAT CONTROL THE
PHOSPHATABILITY OF COLD-ROLLED STEEL
SHEET-So Maeda

Journal of Coatings Technology, 55, No. 707, 43 (Dec. 1983)

. The factors that control phosphatability were investigated
using various cold-rolled steel sheets with different
manufacturing conditions. The contributing factors to the
phosphatability were studied by Auger electron spectro­
scopy and secondary ion mass spectrometry from the
view point of adsorption of nucleating agents (Ti-colloid
and "W· ion, both generally used in a commercial
phosphate treatment) because the adsorption of the
nucleators substantially controls the grain size of the
phosphate coatings. A high steel surface carbon level
leads to a coarse grain size of the zinc phosphate coating,
resulting in poor paint performance. This result is
attributed to a reduction of titanium adsorption. On the
other hand, the surface manganese improves the phos­
phatability because, unlike the carbon, it increases nic'kel
adsorption by increasing the activity of ferric oxide films
on steel sheets. The effects of manufacturing conditions
such as annealing on surface compositions are also
discussed.

PARTICLE PACKING ANALYSIS OF COATINGS ABOVE
THE CRITICAL PIGMENT VOLUME CONCENTRATION­
R.C. Castells, et al.

Journal of Coatings Technology, 55, No. 707, 53 (Dec. 1983)

Dry film densities are determined by hydrostatic weighing;
the method is rapid, precise, and can be applied on real
films. The experimental data for films constituted by zinc,
zinc oxide, or aluminum as pigment, and a mixture of
chlorinated rubber plus chlorinated paraffin as binder are
reported and interpreted by a packing model. This model
predicts the existence of two characteristic points in the
plots of film properties against PVC: the CPVC, defined in·
1949 by Asbeck and Van Loo, and apoint of maximum film
porosity designated CPVC'. There is a nonlinear decrease
in film density between the two points. A method for their
location is proposed.

12

THE ACCOMPLISHMENTS OF THE MILDEW CON­
SORTIUM-C.C. Yeager

Journal of Coatings Technology, 55, No. 707, 61 (Dec. 1983)

The Paint Research Institute, the research arm of the
Federation of Societies for Coatings Technology, is
charged with organizing and supporting fundamental
research on problems related to the coatings industry.
Findings of the research are made available to the pUblic,
and no patents are issued. Individuals and companies may
use the information to develop their own proprietary
products.

This report summarizes a research program authorized
by the Paint Research Institute and supported and
directed by aconsortium of organizati'ons interested in the
control of defacement of painted surfaces by mi Idew. The
research was conducted mainly in university laboratories.
The supporting organizations helped with advice and
assistance in their laboratories.

The Trustees of PRI, believing that sufficient informa­
tion and techniques are now available to make proprietary
research attr!lctive, has discontinued their association
with the consortium. The published papers are 'given in the
Bibliography.

VISUAL COLOR TECHNOLOGY DEVELOPMENT IN
THE COATINGS INDUSTRY-J.T. DeGroff

Journal of Coatings Technology, 55, No. 707, 67 (DElc. 1983)

There has been a need for a visual method of generating a
color without preparing a paint standard or finished
product. In the majority of visual approaches, a color chip
or other reference has been used as a guide, which must
then be matched with coating materials on a manual
basis. Even in the utilization of an automated color
system, the visual appearance of many materials cannot
be fully duplicated until the actual coating materials are
available. A mechanical/electrical approach could supply
many of the answers to solve this need.

A device, based on the basic Maxwell spinning disk
concept, was developed. It is a solid-state, fully integrated
system that creates visual color simulations that duplicate
awide range of typical coatings finishes. By adding visual
modifications to the disks, the operator can create steps
at various loadings of white or create a metallic "look" to
simulate metal loadings of several of the metal sizes
available. He can then take the data output results of this
visual capability and convert them into paint formulas on
a fully automated basis. This same data can be used to
communicate colors from one location to another,
making it possible to see those colors in the second
location. The coatings industry may also be able to use
such adevice as a merchandising aid to help the customer
to visualize the finished coating surface.

Journal of Coatings Technology



Our newest advance in super dispersibility.
BENTONE*SD-2 for moderately polar systems.
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Thixotropic control:
aconstant battle against tinle.
Time. It's the biggest challenge
thixotropic control faces. Often, the
difference between poor and great
thixotropic control becomes increas­
ingly eVIdent as time passes by. But
now there's no excuse for poor thix­
0tropy-not even time-because
Southern Clay Products has devel­
()p~d higl1ly thixotropic CLAY­
TONE HT. CLAYTONE HT gives
coating systems superior suspension
properties and excellent sag control
-even after months on the shelf.

CLAYTONE HT promotes high
shear fluidity while providing excel­
lent sedimentation control. That
makes CLAYTONE HT especially
useful in two-comjJonent and aero­
sol applications. CLAYTONE HT
is fully compatible in wide ranging
solvent systems of varying polarity,
including most aliphatic and aro­
matic hydrocarbons, esters, polr­
ethers, ketones, alcohols, vmy
acrylics, natllral oil alkyds and two­
component enamels (epoxy/poly­
ester, polyester/polyurethane, or
acrylic/polyurethane).

"z:;
l:1-+--+-++--+-1-1-+--+-----1
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TIME

With CLAYTONE HT, South­
ern Clay Products takes the guess­
work out of rheological control by

~ Southern (lay Products
ensuring that each and every batch
produces consistent viscosity levels.
And CLAYTONE HT is designed
to save you mone)'. Often, a lesser
amount of CLAYTONE HT will
produce the same results as a larger
amount of a competitive product.

Next time you find yourself bat­
tling with thixotropic control, try
CLAYTONE HT.

For additional information, call or
write. Southern Cia)' Products, P.O.
Box 44, Gonzales, Texas 78629,
Tel. (512) 672-2891



THIS SHOULDN'T BE ALLYOU
SEE OF YOUR Ti02 SALESMAN

AFTER THE SALE.
Does your Ti02 salesman think
a sales call is nothing more than
taking an order over the phone?

Well, SCM Pigments'sales­
men operate differently.

They talk with you-face to
face. And work with you shoulder
to shoulder.

Our salesmen follow up and
they follow through.
They're close by, -

so they're there when you need
them. And sometimes when you
don't, just in case.

Exceptional service is
routine for them.

That's one of the benefits that
sets our ZOPAQUP~Ti0 2 apart
from the rest and has helped
make us the second largest

manufacturer of Ti0 2
in the U.S.

We can give you more good
reasons to buy your Ti0 2 from
SCM Pigments. Call our
customer service hotline:
(800) 638-3234.
When you buy our pigments,
you get our company.

/!I~ !'c!1!'!!!!!ll!
BALTIMORE. MARYLAND 21230
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1983 Annual Meeting and Paint Industries' Show
Attracts over 5600 Registrants to Montreal

The first-ever Federation Annual Meeting and Paint In­
dustries' Show outside the U.S., held in Montreal on October
12-14, attracted a near-record total of 5686 registrants, who
were treated to three days of technical sessions and exhibits and
the opportunity to savor the many charms of one of North
America's most attractive cities.

The solid upbeat tone for the event was set at the Opening
Session, when registrants crowded the ballroom of the Hotel
Bonaventure to enjoy the music of the Royal Canadian Artillery
Band and a dynamic Keynote Address by motivational
speaker Jean-Marc Chaput. The subsequent technical presenta­
tions, developed by Peter Hiscocks and his Program Com­
mittee, covered a variety of topics keyed to the theme of
"Knowledge Applied Profitably," and were well attended
throughout, with the Mattiello Lecture by Consultant Fred
Daniel drawing a standing-room only crowd. And the high level
of interest among the attendees was reflected by the lively
discussions that followed many of the presentations.

Meanwhile, in the exhibit area of Place Bonaventure,
registrants toured the record-sized Paint Show to view the
displays of 176 exhibiting firms and chat with their technical
personnel. Many made repeat trips through the hall to be sure
they took in all the attractions, and aisle traffic was heavy well
into the final day. For their part, exhibitors generally expressed
enthusiasm for the Show and were pleased with both the
attendance and the interest shown in their displays.

There was also a goodly crowd at the Federation Luncheon,
where more than 500 registrants were on hand for the
presentation of Awards (see Awards story) and to enjoy the
humorous comments of comedian and satirist David Broad­
foot, "Canada's Bob Hope."

By all accounts, the 1983 event will be a tough act to follow.
and the Federation is indebted to all who contributed.
Particular thanks are due the many members of the Montreal
and Toronto Societies who served on the Host Committee.
under the direction of Chairman Horace Philipp, and devoted
much time and effort to assure the success of the Federation's
first Canadian venture.

1984 Annual Meeting and Paint Industries' Show
Scheduled for October 24-26 in Chicago, IL

The 62nd Annual Meeting and 49th Paint Industries'
Show of the Federalion of Societies for Coalings Tech­
nology will be held at the Conrad Hilton Hotel in Chicago.
IL. October 24 26. 19H4.

Chairman of the Program Committee is Dr. Darlene
Brezinski. of DeSoto. Inc .. Des Plaines. IL. Members of lhe
Chicago Society. under lhe chairmanship of Richard M.
Hille. of General Paint & Chemical Co.. Cary. IL. will servc
on the Host Committee.

Deryk Pawscy. of Rohm and Haas Canada Ltd ..
Vancouver. B.C.. will eontinuc as Chairman of the Paint
Show Committce.

The National Paint and Coatings Association will also be
in Chicago during the samc wcek: OClober 22 24. at lhe
Palmer House.

President Clarke Boyce and wife, Marjorie (right center), open the 1983 Paint Show with traditional ribbon-culling ceremony. Looking on
are (left to right): Treasurer-Elect William Mirick; Treasurer Joseph Bauer and wife, Dorothy; President-Etect Terryt Johnson and wife,

Bonnie; Rose Borrelle; Executive Vice-President Frank Borrelle; and Roland Roy, General Manager of Bonaventure Hall
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Dr. Darlene Brezinski, of DeSoto, Inc.,
Receives 1983 George Baugh Heckel Award from FSCT

Dr. Darlene Bre/inski. Manager of the
Analytical and Computer Application
Research Department at DeSot0. Inc ..
Des Plaines. IL.
\\'a~ honored by
the Federation of
Societies for Coat­
ing, Technology
with the In,
George Baugh
Heckel Award for
her dedicated scr­
vice to the Federa­
tion. The prcscnta­
lion was made at
the FSCT Annual Lunehcon on Oetoher
14. in Montreal. Quebec. Canada.

The award plaque is presented each
vear to the individual whose eontrihution
to the general advancement of the Fed­
eration's interest and prestige have been
outstanding.

Dr. Bre/inski is Vice-President of the
Federation's Paint Research Inslitule.
She chaired the Federation's Roon
Awards Committee rur two years and her
work revitalized the awa;ds eompeti-

tion. She is also a member of the
Mattiello Lecture Committee. the Fed­
eralion Publications Committee, Ihe
Jourl/a! of' CO(llillg, Tecl1l1o!ogl' Edi­
torial Review Board, and the Federation
Series Advisory Board. Dr. Brezinski will
chair the 1984 Annual Meeting Program
Committee.

Dr. Bre/inski. the first woman to
receive this prestigious award, is a mem­
ber of the Chicago Society. the American
Chemical Society. and is active in the
American Society for Testing and Mate­
rials.

Distinguished Service Award

This award was presented to A. Clarke
Boyce. of the Toronto Society, in grateful
acknowledgment of his valuable contri­
butions to the progress of the industry
and the Federation while serving as
President of Ihe Federalion in 1982 83­
Mr. Boyce is Technical Service Manager
of the Resins Div. of Naean Products
I.td .. Toronto. On\.. Canada

Roon Foundation Awards

These awards, established by Leo
Roon, Direetorofthe Roon Foundation,
and administered by the Paint Research
Institute, arc for the best technical papers
entered in the competition and submitted
for presentation at the Federation's
Annual Meeting by individuals associ­
ated with the organic coatings industry.

FIKST PKIZE (S1.500)-"The Trans­
formation of Liquid to Amorphous
Solid: Effect of Reaction Mechanism on
the Time to Vitrify for Linear and
Network Polymerization" Marc T.
Aronhime and John K. Gillham, Prince­
ton University, Princeton. NJ.

SITOND PKtZE ($1.000) "Protection
of Mildeweides and the Fungicides from
Ultraviolet Light Induced Photo-oxida­
tion" Peter D. Gabriele and Robert M.
Iannucci, Ciba-Geigy Corp.. Ardsley,
NY.

THlKD PKIZE ($750)~"Pigment Vol­
ume Concentrations and an Interpreta­
tion of the Oil Absorption of Pig­
ments"- H.H. Huisman. PO Magnetics
B. V.. Oosterhoul. The Netherlands.

Dr. Darlene Brezinski (righl) accepts the 1983 George Baugh
Heckel Award from Heckel Award Commiflee Chairman Sfanley

LeSota
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President Boyce presents 1983 Mafliello Memorial Lecturer,
Frederick K. Daniel, with certificate of appreciation lor his pre­
sentation, "The Obstacle Course from Mill Base to Finish

Coating"
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Roon Awards Chairman Darlene Brezinski
presents awards to winners (right to lell):
Marc T. Aronhime, First Prize (co-author
John K. Gillham, not present); Robert Ian­
nucci and Peter Gabriele, Second Prize; and

H.F. Huisman, Third Prize

President-Elect Terryl Johnson (right) presents the Distin­
guished Service Award to President Clarke Boyce

President Clarke Boyce (right) greets motivational speaker,
Jean-Marc Chaput, Annual Meeting Keynoter

20

Marketing Material Associate Awards were
presented by Committee Chairman AI Heit­
kamp (Iell) and Howard McCollough, of
McCollough and Benton, (Iell to right): Fred
Foote, for Chicago Society; Gordon Rook, for
Golden Gate Society; and Bob Matejka, for

Piedmont Society
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Winners of the Trigg Award for the most interesting reports of
Society meetings and discussions were Clifford Schoff, of
Pittsburgh Society (First Prize), and Michael Gildon, of Los
Angeles Society (Second Prize). Honorable Mention went to
Michaellskowitz, of New York Society. Above, Barry Oppenheim,
Trigg Awards Committee Chairman, presents check to Lloyd

Haanstra, accepting lor Mr. Gildon
Paint Show aisles were crowded and exhibits busy during the

three-day event

Ernest T. Trigg Awards

These awards arc for the Secretaries of
Constituent Societies of the Federation
who furnish to the Journal or COil/in);s
Technologr the most interesting reports
of Society meetings and discussions fol­
lowing the presentations of papers at
those meetings.

FIRST PRIZI' ($100) Clifford Schoff
(PPG Industries. Inc.). Secretary of
Pittsburgh Society.

SECOND PRIZr ($50)- Michael Gildon
(Guardsman Chemicals. Inc.). Secretary
of Los Angeles Society.

HO~ORi\IJI.E MENTlON- Michael Is­
kowitz (International Paint Co.. Inc.).
Secretary of New York Society.

MMA Awards

Established in 1975 by Materials Mar­
keting Associates. these cash awards aod
plaques arc for notable achievements by

Constituent Societies of the Federation,
other than Society papers presented at
the Federation Annual Meeting.

Class A Competition ($350) was won
by the Chicago Society for its Educa­
tional Program Series. SYMCO '83.
"E.T.-Emerging Technologies: A
Closer Encounter."

Class B Competition ($350) was won
by the Golden Gate Society for hosting
the 1983 Biennial Western Coatings Soci­
eties Symposium and Show.

Program Chairman Peter Hiscocks (Ieff) pre­
sented the A.F. Voss/American Paint & Coat­
ings Journal Awards to (left to right): Luigi
Cutrone, accepting for Montreal Society;
Lloyd Haanstra, accepting for Los Angeles
Society; Norman Hon, accepting for Kansas
City Society; and Andy Jones, accepting for

Toronto Society
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Canadian comedian Dave Broadfoot received roaring approval
from the audience at Friday's Federation Luncheon

Bernie Orwig (right) accepts Morehouse Industries' Golden
Impeller Award from Dale Morehouse

Class C Competition ($350) was won
by the Piedmont Society for the funding
of, and participation in, a credited aca­
demic polymers course offered at the
University of North Carolina-Greens­
boro.

A.F. Voss/American Paint &
Coatings Journal Awards

These cash awards are presented by the
American Paint & Coatings Journal for
the most constructive papers by Con­
stituent Societies of the Federation in
connection with the research. develop­
ment. manufacture, or application of the
industry's products, or of the raw mate­
rials entering into their fabrication.

FIRST PRIZE (tie-$150 each)-­
"Water-Based Aerosols"-Los Angeles
Society (Dodwell P. DeSilva, Lawson
Chemical Products Co.. Chairman.

Technical Committee); "Sedimentation
of Suspensions" - Montreal Society
(Luigi Cutrone. Tioxide Canada Inc..
Chairman. Technical Committee).

THIRD PRIZE (tie- $100 each)- "Per­
formance Comparison of Exterior Flat
Finisheson Hardboard Siding" - Kansas
City Society (Roger Haines. Farmland
Industries, Inc.. Technical Committee);
"Oxidative Dry Retention of Water­
Soluble Alkyds in the Presence of Glycol
Ethers"- Toronto Society (Andy Jones.
Degussa Canada Ltd .. Chairman. Tech­
nical Committee).

Program Committee Awards

These awards are presented to in­
dividual members of the Societies who
present Society papers at the Annual
Meeting in the best form and manner.

FIRST PRIZE ($100) Roger Haines
(Farmland Industries. Inc.). Kansas City
Society.

Golden Impeller Award

This award. prcscnted by Morehouse
Industries. Inc.. is for outstanding service
to the chemical processing industry for
innovative designs and applications in the
field of dispersion technology.

This year's award was presented to
Hernie Orwig. retired from Sherwin­
Williams Co., for his extensive contri­
butions to high shear dispersion tech­
nology. as well as to small media milling
(sandmill) technology. for which he holds
two patents.

Retired in 1978 after 42 years with
Sherwin-Williams. Mr. Orwig is a past
member of the Chicago Society and the
Federation.
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An added touch to the Federation's booth was
the "Wonderful World of Coatings," a display
of coated objects donated from manufac­
turers across the broad spectrum of industry
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President Boyce officially begins the 1983 Annual Meeting at Opening Session ceremonies

Members of the Federation Executive Com­
millee for 1983-84. Front row (left to right):
President-Elect-Joseph Bauer, Porter Paint
Co., Louisville, KY; President-Terryl F.
Johnson, Cook Paint & Varnish Co., Kansas
City, MO; and Treasurer-William Mirick,
Ballelle Memorial Institute, Columbus, OH.
Back row: Horace Philipp, Sherwin-Williams
Co., Montreal, Que.: Deryk R. Pawsey, Rohm
and Haas Canada Ltd., Vancouver, B.C.;
Immediate Past-President-A. Clarke Boyce,
Nacan Products LId., Toronto, Onl., Also
shown is Executive Vice-President Frank J.
Borrelle. Member John Vandeberg, DeSoto,
Inc., Des Plaines, IL, was not present when

photo was taken

Overseas and Federation members allended the Liaison Commillee luncheon sponsored by the Federation
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Deryk R. Pawsey, Chairman of the Paint Show
Committee, presented awards for outstand­
ing exhibits to (left to right): Norm Uress, 01
Applied Color Systems, Inc.; Myron Segal, of
Premier Mill Corp.; James Flynn, of EM
Chemicals; JUdy Forbes, of Manville Prod­
ucts Corp.; Armetta Parker, of Dow Chemical
USA; and Joseph Sullivan, of Rohm and

Haas Co.

Six Exhibitors Win Awards in 1983 Paint Industries' Show

Applied Color Systems. Inc .. Dow
Chemical U.S.A .. EM Chemicals. Man­
ville Products Corp. Filtration and
Minerals Div.. Premier Mill Corp.. and
the Rohm and Haas Co. were recipients
of the C. Homer Flynn Awards at the
1983 Paint Industries' Show of the Fed­
eration of Societies for Coatings Tech­
nology. held October 12 14 at the Place
Bonaventure in Montreal. Quebec.
Canada.

These awards arc for outstanding ex­
hibits in the Show on the basis of
technical excellence. educational value.

attractivencss. and novelty. The awards
arc divided into three categories: Raw
Material Suppliers (single. douhle. .1 5.
and o-plus hooth exhibits). Equipmcnt
Manufacturers. and Service Industries.

The pri/cs (cngraved plaqucs) \lCI"e
awarded as follows:

RAW MAII·RIAI SIII'I'IIFRS:
SiIlK!,'-8oolh Erhihi{ EM Chemi­

cals. Hawthorne. NY. (2 years in Show).
f)ol/hle-!looth Lrhihil Manville

Products-Filtration and Mincrals Div..
Oel1\'er. CO. (.14 years).

7)1/"('('-lo-Fi,·('-l3oo{h I:".rhihil DO\l
Chemical U.S.A .. Midland. MI. (.10
years),

Si.r-or-Mo,.e-!loolh I:".rhihil Rohm
and Haas Co.. Philadelphia. PA. (4X
years).

F()III1'MI";1 MA";I'I Al"IIIRI R: Premier
Mill Corp .. New York. NY. (10 rca,,).

SI HVIl"1 l";IlIlS IHilS: Applied Color
Systems. Inc.. Princeton. N.J. (14 yc<",).

Successful Annual Meeting program included the Manufacturing Committee Seminar, '"Improved Profitability Through Efficient
Cleaning, Recycling, and Reclamation Techniques'"
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Award-Winning Exhibitors in the 1983 Paint Industries' Show

Applied Color Systems, Inc., a 14-year exhibitor, won in the
Service Industries category

The winner in the single-booth exhibit lor raw material suppliers
was EM Chemicals, a two-year exhibitor

A 16-year eXhibitor, Premier Mill Corp., was cited in the
Equipment Manulacturer category

Vol. 55, No. 707, December 1983

Dow Chemical U.S.A., 30 years in the Paint Show, won as a raw
material supplier in the three-to-live booth category

Manville Products-Filtration and Minerals Div., exhibiting lor34
years, won in the Raw Materials Supplier category

Rohm and Haas Co., a 48-year exhibitor, was awarded lor its
six-or-more-booth exhibit in the Raw Materials Supplier category
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Paint Research Institute

Thomas J. Miranda, of Whirlpool,
Re-elected President of PRI for 1983-84

Dr. Thomas J. Miranda. Staff Scientist at Whirlpool
Corporation's Elisha Gray II Research and Engineering Center.
Benton Harbor. ML was re-elected President of the Paint
Research Institute of the Federation of Societies for Coatings
Technology for 1983 1984.

Other officers elected 10 serve arc: Vice-President Dr.
Darlene Brezinski. of DeSoto. Inc.. Des Plaines. IL: Secre­
tary Dr. Howard Bender. of General Motors Research
Laboratories. Warren. MI: and Treasurer William A. Mirick
of Ballelle Memorial Institute. Columbus. OH.

The remaining Trustees arc: Mary G. Brodie. ofThe Sherwin­
Williams Co.. Cleveland. OH: Dr. F. Louis Floyd. of Glidden
Coatings and Resins Div. of SCM Corp.. Strongville. OH: Dr.
Loren W. Hill. of Monsanto Co.. Indian Orchard. MA: Dr.
Joseph V. Koleske. Union Carbide Corp .. S. Charleston. WV:
Colin D. Penny. of Hampton Paint Manufacturing Co..
Hampton. VA:and Dr. PercyE. Pieree.ofPPG Industries.lne..
of Allison Park. PA.

Dr. Seymore Hochberg will continue as Executive Director of
PRI.

Oulslanding programming drew high attendance for Ihe 1983 event
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1983 Paint Show Exhibits

The 1983 Paint Industries' Show 01 the Federation 0' Societies for Coatings Technology was held at Place Bonayenture,
Montrell, Clnldl, October 12-14. With 176 exhibitors, It WIS the lergest show In Federation history.

As. continuing service to JeT reader., we prelent (In the following pages) I description of the products and services which
highlighted the exhibits of exhibitor complnles. These Ire reprinted exectly IS published In the Federetlon's "Pelnt Show
Program," which was given to all registrants at the convention.

Any requests for Information from the exhibitor companies should be sent to the JCT ollice (1315 Wllnut SI., Philldelphil,
PA 19107). Alllnquirtes will be forwarded.-Ed.

ACETO CHEMICAL CO" INC,
Flushing, NY 11368

The eompany is offering a wide range of <.:hemkals for the coatings
industry. Th~se include titanium dioxide. organotin (;ompounds, anti­
skinning agents. elel'trostatk spray paint additives, UV photoinitiators,
and aziridine-based <.:hemieals.

AIR PRODUCTS AND CHEMICALS, INC.
Allentown, PA 18105

Emphasized is the l'ompany's broad line of Surfynol nonionk sur­
factants. Live demonstrations show benefits to coatings formulations,
including ex<:ellent <:overage over oily surfa<:es and defoaming. Also
featured is a line of vinyl a<:rylic emulsions.

ALCAN INGOT AND POWDERS
EIIZlbeth, NJ 07207

The exhibit features a wide variety of standard and high quality
specialty aluminum paste and flakt' pigments for paints, ink and roof
coating applications.

ALUMINUM CO. OF AMERICA
Pittsburgh, PA 15219

The exhibit features aluminum pigments fur automotive finishes.
produc.,t finishes, maintenan<:e paints, and aluminum asphalt roof coat­
ings. Technical personnel assist visitors and provide spe<:ific.'ation and
produd data for all aluminum powder and flake grades,

C. M. AMBROSE CO.
Redmond, WA 98052

This year's exhibit ft'atlln's (Jur PHJ Oil(' C.l!lon F'illt'rISeall'r with
fiVt'-shltion indt'xing umVl'yOT, new .u.ljustablt' sizt' lid droppt·r. und
\-licTO Adjusted Mt'usurillg Cylindt·r for qukk <tdjllsting: "during" opl'ra­
tion and an ac.'t'llwh' fill. Dt,tails Oil saving mOlley. timt' and l'lll'fgy. with
figurt's to prOVt' it!

ANGUS CHEMICAL CO.
Northbrook, IL 60062

This 3D-foot display highlights our full lint' of themkals. in<:luding
~iPar S-3()i-~'. to proh:'d solvl'nt coatings systems fmlll \\'t·athl'r. water.
ano corrosion. and AMP-90S. the Illulti-funttional additiVe.' for coatings,
Technical n'pres('ntatives aTl' Oil hand.

APPLIED COLOR SYSTEMS, INC.
Princeton, NJ 08540

Ft'atuTt,d is the nt'w lint' of ('omputt'T-bast'd color control prodlll·ts.
Also displayt'd is tht' Visual Color System <lnu Low Volulllt' Dispt'nsing
Systt-m.

ARCO CHEMICAL CO.
Diy. 0' Atlantic Richfield Co.
Philadelphia, PA 19101

Ft'atuft·d is the broad rall)!(, of hi)!h perfflTlnanct' industrial and
functiunal l·ht'l1licals that tht' t'ompany lIfft'rs tht· (·oatin)!s. industry.
Highlight('(1 art' low toxicity ARCOSOLV"'l' PC l'tht'rs and an'tate,
propylt·nt· glyt'ols, and S\1A '*. Poly BD~. and UV-l'llTl'd T(·sins. Tt'chni­
t'ill rt'prt·st'ntativt·s introdut't· nt'w produd Iitl:'raturt'.
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ASHLAND CHEMICAL CO.
Industrial Chemicals & Solyents Diy.
Columbus, OH 43216

On display is a l'IHllplde line of solvents, exempt solvents and spe­
dalty cht'mic<lls. availabll' from 68 tank farm/waR·housc locations across
North Anwril:a. Information is available about OUT chemical waste dis­
posal servicl'. computerized solvent reformulation, specialty deaners
and conversion coatings for paint manufacturers.

ASHLAND CHEMICALS CANADA
Diy. of ValYoline 011 & Chemicals Ltd.
Missls..uga, Ontario, CanIda LSJ 4E7

On display are solvents, specialty chemicals, cleaners and conver­
sion coatings. Information is avaiiable on our line (only available in
Canada) of coatings and spel'ialty resins including alkyds. high solids,
silicone modifiedes, oil-free, vinyl toluene, styrenated alkyd co­
polymers. water solubles. and acrylic emulsions.

ATLAS ELECTRIC DEVICES CO.
Chicago, IL 60613

On display are the latest developments in accelerated weathering
instruments, including the Atlas UVl'on-fluorescent UV weathering
tester and Atlas L\1-3 integrating outdoor light monitor system.

B. A. G. CORP.
Dallas, TX 75218

This exhibit includes flexible, semi-bulk material handling eon­
tainers known as "Super Sacks"~. The <:ontainer is used for shipping
and storing dry. nowable solids. It is available in sizes from 6-85 eu ft
capacities. Auxiliary equipment for loading and handling is also
available.

BASF WYANDOTTE CORP.
Parsippany, NJ 07054

Heliogen~ phthalo(.'yanine blue and green pigments have demands
for special coloristil: and technical properties which have developed
into an extensive range. PaHotol· organic pigments of differing chemi­
c"11 typt'S have very good fastness properties which carry out the theme
of the display.

BAUSCH & LOMB, INC.
Rochester, NY 14625

Th(' company is displaying the latest in l:olor formulation systems
hased on the Match-Sc.:an II spectrophotometer, including custom
Match-Pak software, the only color formulation software that thinks like
a colorist.

BEROL CHEMICALS, INC.
Westport, CT 06880 .

Ingemar, the champ, delivers a technical knockout. He and his col­
leagues inform you of the success story of Bennocoll thickeners. A dis­
play of their unique performance in water-based paints is featured.

BLACKMER PUMP DIV.
Doyer Corp.
Grand Rapids, MI 49509

Produds exhihitt...d include the <:nmpany's complete line of pumps
d("si~ned for th(' coatings industry for handling solvents. resins. ernul·
sions. pigm('nt paste and finished produt:ts. Flnw mtes mng(' from 5 to
700 CPM with difft'rential pressures to 150 PSI.

27



BOWERS PROCESS EQUIPMENT INC.
Stratford, Ontario, Canada N5A 6T3

Hig:h speed dispersers; horizontal l11ixns; ribbon hlendns;
agitators; Russ{·11 Filwx sieving: machines; Winkworth Si~ma I>la<!(' mix­
t'TS; Torralll'{' millins.{ l'(IUipmt>nt; ultrasonic: hOl11ogenizl:'Ts; coding
mac:hint,s; Shlinll:'ss, ('arhon and aluminum slor hins. mix tanks. n'adoTs.
storage tanks are displayed.

BROOKFIELD ENGINEERING LABORATORIES, INC.
Stoughton, MA 02072

Tht' company is exhibiting a (·olllpldt· lint' of instrulllentation for
tht, 1ll{'i\SUH'llll'nt ,md {'(mtml of viscosity. New this yt'ar is the W('lIs­
Brookfield Cone/Plate Digital Vis('ollwteT, \\·hich can continuously
measure and rccord the absolute viscosity of a varidy of paint and coat­
ing produdS.

BUCKMAN LABORATORIES, INC
Memphis, TN 38108

The Jatt'st in wood prt'S{.'Tvativ('s. dispersants, Ilon-It'ad/noll­
chromah' l'orrosion inhibitors and 1I00Hllerl'urial fungicidl's an' r('atun'd
at this y('ar's show. Other applil'ations pfl'st'nted include flilllH' rdar­
d,mts. tannin stain hlo<-kNs. UV light stahilizers. dd'oanwrs and flash
rust inhibitors.

BURGESS PIGMENT CO.
Sandersville, GA 31082

In addition to tlH' savings and quality availahle with Optiwhik illld
Optiwhite P, hydrous days induding the IWW Burgess 17. with a GE
hrightness oU)O·H2 and stir in Hegmilll grinds offi.,S-7,O. an..' prl'sellh'cl.
Pan(·ls depid rormulation techniques and pl'rfonnan('t· vs ('lIm'llt (,Olll­

mt'rdal sh\l1dards,

BYK-MALLINCKRODT USA, INC.
Wallingford, CT 06492

PaJl(,ls display perfonnann' helwfits of the 11('\\' wetting agent felr
(lrgani(' piglll('llts, Byk'~ LP-!)064; and fllr ('arh(lll I,la('k, Dispt'rhykOO 1,10;
Byk DdilallH'r 080; ('(I-IIS(' of dll'divt, latex dispt'rsantldt'/ll,lllwr, Byk
),'56 and Byk 03,'5; dispNSiflll alld anti-sag properties using Anti T"rraoo

202 with Bl'ntOlJ(·:IiJ SD-I; and th" bloeked pTSA ('atalyst. Byk Catalyst
4,'50, Two IH'W instrunH'ntatioll itt-illS fl'aturl'd arl' Color Closs and \111lti
Gloss n, in additin!l to Cradiellt Ovt'n, Byk·O-Stnr. alld BJockingTestN.

CABOT CORP.
Cab-O-Sil Div.
Tuscola, IL 61953

Th(· company has provided the paint industry with 25 l'(mtinuollS
years of fUlIl('d sili('a dH'lllistry. Highlighted is Cah·O·SiI@ N70·TS hy.
drophobi<' rumed silica, dl'velopl'd in our fully-t'qllipped technieal St'r­
vil't, lab()mt(lry.

CANADA COLORS & CHEMICALS LTD
Montreal, Quebec, Canada H4T 1T9

As Cllll' of Canada's Iafj..(t'st eht'lIlieal distributors. n'prt'senting ovt'r
100 sllppli('rs. \n' display SOIlH' of tilt' splTia1itr produds \\'{' ha\'(' tilr
tht' coatings industry.

CANADA TALC INDUSTRIES LTD.
Madoc, Ontario, Canada KOK 2KO

On display is a sample of our whitt' on', as \n'lI as sam pIt's of our
!l('W mkronizt'd produds Cantal \113 U5-20 (.~+ Ht'glllan) and Cantal
\'IB ~)5-IO (6+ '·Iegman).

CANADIAN PAINT AND COATINGS ASSOCIATION
Montreal, Quebec, Canada H3B 1B4

A 1lI1111lwr of association tl'chnical. ('llvirollnH'Jltal anti ht'alth and
salt,tr programs an' displayed, Literature dt's(Tibing tht·st· programs and
tht·ir ilvailahility is also t1istrihutt-d.

CARGILL, INC.
Minneapolis, MN 55440

Four industrial ('oating sysh'ms arl' ti'ilturet!: Contemporary pow·
del'. high solids, water t'xh'lldibk high solids, and w;\h'r-redlldhl<'
coatings, Ar('hif('dnral coatings. Agri.~otlre('(!'" fesins and 73,~2 for
wakr-thilllH'd jlendrating stains <Irt' shown. Our bmous "Helping H,lIld"
lIutn·al.:lws to give a ('I1111111itlllt'nt for your f"turt'.
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COl DISPERSIONS
Newark, NJ 07114

High strength blacks. phthalo blu,·s. phthalo greens. etc. in alkyd.
aqI.X'ous, and universal type vehicles an' reatured. Standard and <:ustom
desi~ned pigmented dispersions in polymer systems aT{' spedalties,

CELANESE CHEMICAL CO., INC.
Dallas, TX 75247

Applic:ation tc<:hnology ror ultraviolet and ('It.'dron·beam ('urt'd sys·
tl'ms for "dh('siv('s, inks, and l'oatings is f{'atured. Emphasis is given to
multifundional monomers in hi~h-solitls and watt'r·llOrn(' syst('ms as
possible solutions to ('ncrgy <:onservation and environmental prohlems,

CELANESE SPECIALTY RESINS
LouiSVille, KY 40233

Featured aT<' resins for the high performam·t' coatings industry \\'ith
('mphasis on (I) waterhoTll(' t'xpoxies and acrylil's, (2) UV/EB resins.
and (3) high solids. Information and tedlllieal data aT<' available.

CEM CORP.
Indian Trail, NC 28079

The ('ompany is t'xhibiting its systems for moisture/solids analysis.
Utilizing uniqut, microwave tt'('hnolngy, these systems rapidly and <\c­
(:urately Illt'aSllrt· till' pt'rct'ut moisture/solids in all types of materials
including solids, liquids and slurrit's t'ovt'ring a full Tangt' of moisture
It·vels. Accura('y and pn'dsion ;Ire (:olllparahle to standard methods,

CERTIFIED EQUIPMENT & MFG. CO.
Springfield, IL 62705

The t'lllnpany has provided hulk storagt' and handling systl'rns to a
variety of indllstril's for 1110Tl' th,1Il 35 Yt'ars. Our t'XIWrit'llt,t'd salt·s and
t'ngincl'ring st,lff welcome till' opportunity to Sl'rv(' yOll 'lIld prmnist, to
fulfill your n"luiTl'lllellts promptl)' and PTl~ti'ssiollally.

CHEMICAL AND ENGINEERING NEWS
American Chemical Society
Washington, DC 20036

Thl' display fl'iltuTl'S Clll'mit"a/ (I"d ElIgilll'crillg NelL's, a chemical
nt'ws\\'t'l'kly and the official publk'ltioll (If tht, American CIH'mical S()·
ddy, C&EN is dl'siglll'd 10 !WrlllTlll a dOli hit,. hut n·latt·d, function. It
b'{'ps waders infllfllled of all the news of tht· dH'lllil'al world and of
polides and adivitit,s of the ACS.

CHEMISCHE WERKE HOLS
0·4370 Marl, West Germany

F('atur('d an' aliphati(' is(lcyanaks (IPDIITMDI), aliphatic epoxy
(.'oating systl'ms (IPD!I\1D), Nyloll 12 coating pm"'<!t'rs and special n'·
sins to improvt' adhesion amI glllss oflanllu'rs and printing inks. E.xmn·
plt·s of liSt'S as \\"{'11 ;IS It'ehnit'al advice and broehures art· availahlt·,

CHICAGO BOILER CO.
Chicago, IL 60614

This 20·f(}(lt display highlights tht' company's full lim' of small
mt·dia mills for the coating industry-Illllllt'rolls siZt'S of laboratory
through production "Hed Head" Opt'll Vt'rtit'al mills, St"l!eu horizontal
Dyno·Mills ami also various grinding Illt'dias,

CHROMALLOY INDUSTRIAL MINERALS
Hol1ston, TX 77042

In addition to tht' whitt, harvtt's, Bartt·x ;"30 and Bartt'X 65, t\\"o nt'\\"
produds, Barkx T anti B,lIil'X In'~lustriilL an' ll'atuR'd, 6artt'x T is '1I~ ofT
whik grad(' harytes with a 6+ grind. Barlt'x Industrial is our int'XIWll­
sive gnult, ofT-whitl' harytes.

CLAWSON TANK CO.
Clarkston, MI 48016

On display are a ('ompll'tt, line or portahlt, shipping eontaint'rs
featming the Jlllllho~'~ Bin and Jumhoo!-W) Drum, as well as aC('("SSOf\
itt'llls. Thes(' ('ontainers Inay be used ror storing, transporting. and prot:.
('ssing liquid and dry materials.
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CLOUGH INC.
St. Jean, Quebec, Canada J3B 7B5

Tht.' company is ('xhibiting mana~('m('nt information and totally in­
tegmte<J nWiim','i,'; operatioJl.'i .'iystems softwaTt' on mieft){'(Hnputl'T whit·h
is especially designed for tht· paint and l'heTlli<.'al specialty industrit,s.

COLOR CORP. OF AMERICA
Di•. of The Valspar Corp.
Rockford, IL 61101

Ft'aturec! this yt.'ar is the "New DillWl1siolls in Color" systt'm for
1984. It inl'ClrpC1rates [eatun's and inllovations IH'V('T bt'fore ()ffl'n:d, in­
duding tht, latest pigllH'llt It'l'hnology and a uniqul' llwrl·handising pro~

gram. The Color Studio and Decorator III systt-ms ~Ir(' also t'xhibited.

COLUMBIAN CHEMICALS CO.
Tulsa, OK 74102

Featurl'd an' the Mapkooo and Ravl'n rfil lint's oftimdess, permanent
synthetic iron oxidt·s and industrial carhon bla(1s. Used in tradt· salt's.
i~(histrial salt's. specialty, and l'olorant applit'ati~JTls, tht'se pigments in­
duell' t'asy·dispersing reds and yellows.

CONTINENTAL FIBRE DRUM CO.
Stamford, CT 06904

On display art' the company's fibrl' drums for wah.·r·basl'd paints
and powder l'oatings. Included art' the m~w Liquipak oXl drums with lin·
iogs of LOPE and aluminum foil for high llloisturt, <:ont('nt produt'ts.
~1()difled copolymer linings and polyester laminatt-s art' featured.

CORDOVA CHEMICAL CO. OF MICHIGAN
North Muskegon, MI 49445

This exhibit fi..atllf('s tIl(' liSt· of XA~1A'"'-2 and XA\.lA'k'·7 Poi\,­
flllll'tiollal Aziridillt's as t'rllsslillkers. wt'l adllt'sioll pnlllloh'rs. and lllo~l-
ifit·r fnr ('oatings s\,s!t·IIlS. IIdilflllatioll is availahle 011 Corl'at'"' Poh--
dh I(·l1illlillt·~ aud C:ordo\'a :\l"n·Jt.ratnrs A~f(:k'-:2. lind' 1\'1'<:1\,-:) t'po~y
curing agt·lIts.

COSAN CHEMICAL CORP.
Carlstadt, NJ 07072

A Ilt·W liquid hiocidt·. Cusall I....S. is intflldun·d. It h..s good solllbil·
ity ill watt-r. lo\\' odor. and a hroad sp('drlllll 01' activity against grain
plisiti\'(· and lH'.l(ativt· nrganisllls. Pt·p,onnt·l \\·ill discllss 14., and tIlt'
otlwr org'lIdt· hadt·rit-idt·s. Cosall 101 alld 26.'), as \\'1·11 as our ("olllpldt'
lint· t)ffilllgit·idt's./lat'h'ril·j(I(·s. dr-it'rs, spc'('ialt~· ("hc'lII;c'als a/l(l (·<It<ll}'.'ils.

DANIEL PRODUCTS CO.
Jersey Cify, NJ 07304

't·"· this \"l·a .. an' Tint-Ani" ··ST· piJ.!llH·nt dispnsiolls lilT all
solv(·nl-thilllll·("t high-pt'rfllflll,;tH"(' ('oatings and Slip-Ayd It ultra-fiIH'
surfatT conditiont·!'''' lilf Illaralld abrasion Tt'sisl:UH'I' with Ill) los~ of gloss
or (·!arily ill thin /lIm l'Oatill.l(s. CllIllpld(' informatioll is availal>lt· 011
tlw.'<it' alld othn l"Olorallts and additi\'('s.

DEGUSSA CORP.
Teterboro, NJ 07608

Tb" j·.'\hihit f",ltlln's At·ro.'d] It ZOO for thixotropy and anti-sdtling of
pignlt'llls. At'rosil k H~J72 li.r {"(Irrosillll-f('sistani t·oatin.l(s alld Flatting
:\.l(t·ut OI\-l12 lilr ('mdt'lIt Ilatlillj..( of dt'ar alld pigllH'llll·d coatings.

FRANK E. DEMPSEY & SONS LTD.
Toronto, Ontario, Canada M4M 2A9

Fl'aturt'd ;In' ottr servin's <l\'ailahlt· li)T thos(' who s(·(,k a Canadiall
ag('nt to handlt· tlwir produd's salt· & distributioll in tht' Canadian lIIar­
kdplat'l·. Abo f('alllTcd is HIlT wholly 0\\·11('<1 suhsidiary. era-Vole Indus­
tries 111(' .. and tht· Cr;I~'\'aJla(' ....('fi('s IIfprodlld.~ <l.'i well,t'i the prmJllds Ill'
thnst· prilll·ip;tls wholll WI' alfl'ad~' rt·pn·sl·llt.

DIAMOND SHAMROCK CORP.
Process Chemicals Di•.
Morristown, NJ 07960

Displayt'd an' tilt' ('tlmpany's fuugicides N-H6 alld .\J-40-D. a 11I..'W

r1H'ology lllodifit·d PA-60.~, .. lid II lit·\\, t'lllulsifi('r for polymerization
LF-40. Nopcospers('·44 is ft'aturl'd as tht' primary disp(.'rsant.
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DISTI,INC.
New York, NY 10012

In·house solvent recovery and washing machines are displayed,
fc.~ahlring equipment in various sizes to recover contaminated solvent
(wash-up solvent). Washing machinesjor buckets and containers and a
washing process with solvent, which again can be recovered, are also
hi~hlighled.

OiL LABORATORIES
New York, NY 10003

The booth theme is the diversity of the company's ~apabilities as
"Consultants to the Industry." Featured are examples of selVices pro~

vided to th(' coatings, caulks, sealants, and plastics industries, including
formulation, testing and evaluation, corrosion studies. inspection, indus~
try ,\nd markt't surveys and development. preparation of specifications
and manuals, personnel training and legal assistance.

DOMINION COLOUR CO.
Di•. of Reed, Inc.
Toronto, Ontario, Ca".,da M8W 4X9

Displayed is a broad range of inorganic and organi<: color pigments.
Highlights include non-lead alternatives, new 502 resistant grades, bulk
handling options, and technical personnel to assist with specific prob­
lems and rc(:ommendations.

DOW CHEMICAL U.S.A.
Midland, MI 48640

Aerothem'O'l!l MM and Chlorothene~ SM solvents (exempt from
stah;' impleml~ntation plans in most states), epoxy resins, acrylate
monomers, PM-a<.:etate, P-Series glycol ethers, iso<:yanatoethyi meth­
<lCrylate, Methocel iS cellulose ethers thickeners for latex paint, and
Oowicil@ 75 preservatives are among the produ<:ts on display.

DOW CORNING CORP.
Midland, MI 48640

Tl'chnit.'al and sal(~s repTt.'sentatives are available to help f()r~

Illulators and manufacturers karn more about the company's line of
silicone p<lint additives, resins and new technology to hdp ensure com~

plian(·(·· with VOC regulations.

DRAISWERKE, INC.
Allendale, NJ 07401

Pn'sentc<! is a continuous va<.:uum perl mill for grinding, dispersing.
ami de-aerating highly viscous. hard to ~rind, and heat sensitive prod­
uds, and .1 dire(·t dispersion system. Highlighted arc the re-designed
modular agitated head mills.

DREW CHEMICAL CORP.
Boonfon, NJ 07005

Innovative h:'ehnology in foam <:ontrol agents. dispmsants, specialty
surfadants and hiocides is featured. Also on display is thl' new technical
i<!('ntiflcation system for OUT Drt'\Vplus~ foam control agents. This sys­
km takes th(' guesswork out of defoanwr evaluations.

DSET LABORATORIES, INC.
Phoenix, AZ 85029

A fuJI JiIH' {If outclonr w('athering services is displayed. Real·time
and ael't'll'raft·d exposures in AZ, FL. CA, and NJ arc discussed. The
l::\1\-1A()UA Ji: Test ~t~thod is presented in view of A5T\1 T('st Methods
1':838/04141. Dhlgnostic Illeasuremcnt services for evaluating optical!
physical property <:hangcs as II fundion of l'xposure is (·overed.

DUPONT CANADA INC.
Toronto, Ontario, Canada MSK 1B6

Exhibitl'd is DBE. a low cost solvent that has high solvent power,
low toxicity and high fla ....h point. Proven appJit:ations are can, coil and
wirt' coating as wt'11 as appliance and automotive finishes.

EASTMAN CHEMICAL PRODUCTS, INC.
Kingsport, TN 37662

Bast' coat·d<.'ar coat. clear powder on color base. OEM and refinish
automotive finishps, oil-fn'l' alkyds, CAB in ('uring type wood finishes,
t'hlorinah·d polyoldlll resins for finishing: polypropylene. aleohols, es·
h'rs, kdollt's, .'!Iycol ethers ilnd esters, Tt'xanol<8l solvent are shown.
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EBONEX CORP.
Melvindale, MI 48122

The l~xhibit features spl'(:ialty hont' hhu:ks. and intmdtll,l's jet black
for use in (:oatin~s intt'ndl'd for food ('untOld applit-ations.

EIGER MACHINERY, INC.
Bensenville, IL 60106

A full ran~t· of din..>t·t c1riv...> horizontal motor mills is exhibited. in·
dlldin~ thl' Mini 50 and Mini 250 ml self·,,'ol\taill('d mills and til(' dual·
{turpose (inh.'rl'h'lnJ?;l'abll' .75L and 1.25L) lIsl'c1 for formulation .1Ild
sm.tll hatc:h prududiull. Produdiun lIlotor mills Mt· available from S 10
J50L ('hal1llwr (.'apadty. with a 20 Iih'r unit displayt·d.

ELEKTRO-PHYSIK, INC.
Virginia Beach, VA 23455

Tht· rnanuf,,/:tun.·rs of pn:dsion surfal'(' h'stin~ instrUIllf'llts for 1I111f('
than 30 Yl'ars and tht· ori"dnaJ Mikrokst ~aJ!l'. to whit:h Illl o(!wr ('oPY
('an ('ompare. have on display thl' Pt·nh·st. ~'1ikrtltl'st II) entoll-sl l

".

Minitestlll: .•malog and digital. Ell·ktrokst. Poroh.·st. alld till' CalVilllokst.

EM CHEMICALS
Hawthorne, NY 10532

This exhibit prt's...·nts tht' Amair~ pear lustrt· lim' of tit,lI1ih'd mit'a
pt'arl pignwnts. Availahl ......~Is(l. an' tht· Iriodin Ge lill(' (If It';HI ...·arhonak
productli imel DiwK'ur lW photoiniti;ltor.li. The company's ClIwdiilll sub­
sidiary. BDH Cht'micals Canada Ltd .. of Toronto. is also n'pn'sl·ntt'd.

ENGELHARD CORP.
Minerals & Chemicals Div.
Edison, NJ 08818

Sp...•...·ifk fomlUlas, dmwdowns. and pt'rforman...·t· propertit·s an' ft'<l­
tun·d. Our l~xt""ndl'f pigml'nts ....an bl' t1s(·d in a widt· varidy of high·
solids. or wah:r-r...·dudhlt· systt.·ms. maintain or improvt· film appt·o.trallt't·
and optk<tl t·haral'teristit·s without saerifkillg applieation m <Iur;thility
propcrtil·s. and rl·d\l(:(· prod1H:tion costs.

EPWORTH MFG. CO., INC.
South Haven, MI 49090

The company's Ill'W X-Entri Mill is pn-'sl'ntl'd. It ofTt'rs high­
t>fTicit'n<:y grinding. with lower horsepow<'T. hight'r thm put. dOSl·d sys­
tem and temperature ...·ontrolled ~rindinJt fnr smallt'r investml'ut t·OSt.
The Proto-Lab SWMiII is also displayed. dt'si~nt'd fCIT hakh opt'ration
for finished product within an houT.

ERWIN, SCHAFER & ASSOCIATES, INC.
Louisville, KY 40223

The exhibit featur...·s ...·omputer softwan' designt'd and impll'nwnh'd
espedally for the paint and ('oatings industry. TIlt' softw.m· prnvidt·s fCIT
formula m"intt'nance, formula "nalysis. «muu'" (·()still~. RM rt'(luin'­
ments. bakh tit-h·!. bakh tracking. prouudiull varialll'l' H·pnrts. H~1 &.
Fe inventory, purchasing aidt,s. ordc..·r analysis, l·tl·,

FAWCETT CO., INC.
Richfield, OH 44286

On display art· the company's air opt'rated mixc·rs. stirrers, and <ll'­
cessories. Also shown art· tht' l'ompany's air drivl'll dispt'rsl'r. n('\\' hand
held mixl'Ts. and agitator drum units.

FEDERATION OF SOCIETIES FOR COATINGS TECH.
i'hiladelphla, PA 19107

Featured is a display of Federation publications and t..·dm·ational
and training aids. Puhlkatinns on display indutlt· "An Infran·d SPt't'­
tros<.'opy Atlas for tilt:' Coatings Industry:' "Paint/Cuatings Oidinnary,"
and the journal ofCaatinl!s T('c1UlOloI!Y, Fl~d('ratiun slid(,/taJh' tr<lillin~
programs for tht' ...·oatings industry anJ also shown,

FELCO INDUSTRIES LTD.
Concord, Ontario, Canada L4K 2H3

Manufadurer of wedge-wire wound filter elcllwnts. ideal for
back-washing, Manufacturing of bag type filt ...·r systt~m and hiJ,!;h
pressure stK·k type filter for high vis...·ous lillUids. Capablt' uf withstand·
ing over 900 psig differential pressurt'.
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FILTER SPECIALISTS, INC.
Michigan City, IN 46360

A full linc' of liquid h<t).! filkrs, in·HIIl· straillt'rs, fi!tt'f ha~s and
an't'ssoril's for tht' prot·t·ss industry art· shuwn. Introdut'l·d art' nt·\\
"Polywound" filtN t'artridgt,s ,md l·<lrtridj.!t' housings. Tt't'hnkal Iwr­
snnllt·1 art' in attt-udann' ttl <Iist·uss <lpplinltitllls alld prnn'ssl's,

FREEPORT KAOLIN CO.
Gordon, GA 31031

Ois....un·r yum !"ri('nds al Iht· Fn·t'port Kaolin ~I(·ss<tj.!t' Cl'ntt'T. \\"c'.
tilt' inTlov<lturs of tht· Kaolin induslry. hllpt· th'lt you ('njlly and Iwndit
frulll tilt' Ft'<!('ratiun ('OIlVt'lItion. TIlt' h·lq>hollt· 1l111l1ht'r in lilt' Illl'~S<l~t'

('('nter is 514-3BS-611O.

FRICKE ENTERPRISES
Granite Falls, WA 98252

TIlt' ~1tKlt,1 1-1' with various support l'quiplllt'lll is disphlyt'd. You
arl' invih~d to visit tlU' t'xhihil to dist·uss Silllplt· \\'ays to ilH'Tt'ast' your
prolhlt.·tivity,

GAFCORP.
New York, NY 10020

Spedalty dWlIlit'als felT the eoatings industry <1ft' hij.!hlighted in thi~

...·xhibit. Ft'alure<! an' V-Pyrol"'"/HC. GafgaT<I'~. Alipal'I\', BIaIlCOI\, Gal:ll''',
G<lllex(lo;.lgt·pal'''. :,\(·kal". Thit-kt'IH'r LN'''. ~'I·PyrtlI1o" TUF .... BLO". and
But;llu'diol,

GEORGIA KAOLIN CO., INC.
Elizabeth, NJ 07207

Tht' (.'CJllIpan~"s t'olllpldl' lilli' Ill' ealdll(·d. d(,la1l1illalt'cl. and hy·
drated aluminulll silieah's is f('aIIlTt,<t alollj.! with its IH'Wt'St I:llnily
nH'lIlht'T. Illinois MilH'rals CII .. a It'ading supplit'r of iUllorpholis silit."t
I()r all types of (,(Jalin~s.

W. R. GRACE &CO.
Davison Chemical Diy.
Baltimore, MD 21203

Visit this hooth lelr up-lo-d<tlt' informatioll till tilt' t'olllpany's high­
(,tnt'ic'Hey flatting agt'nls and 1II0isluH' Sl';I\,('II~('rs for IlIdallit' illld l1l0i ...·
tUft· st'llsili\'(' l·oalillgs.

GRACO,INC.
Minneapolis, MN 55440

IntTtulll("('<! is til(' lIt·w Allto Tillt HUOO Ollllolllatk t'ulmant dispt.'nst'T.
Also ft·alllTt·d is thl' ~1TH() 1lI,1Il1l;t! t'olorant tlispt'llst'r. tilt' Culllrl1latk
st·llli·;wtulilalit" disp(·llst'r. alI(I lilt· AlItll Sp('rsc' high-sp(·('t1I>aillllllixl'r,
Tinting t''1"ipllH'nt for an·urah'. Tt'IW;llahlt· tlispc'lIsing is shown.

GRANCO PUMP
Div. Challenge Mfg. Co., Inc. of LA

TIlt' t'xhihit 1('altlH's positi\'(' displ:ln'lIlt'nl rotary h<tll pUlIlpS. Vi ...·
t'osity applit'alioll rall)'!l'S frolll .10 tlllllH' lllillion SSII. Two. four. ilnd six
port modt'ls ill thTt'a<!t'c! sizt·s II/:l lhroll).!h .1" art' availahh·.

GREGORY,INC.
Clifton, NJ 07014

ExplllSiclll prelll!'. UI. appnlvl'd, rith'r alld pl'dl'strian cl!ll'ralt'd lift
!TIIcks for IISI' ill Class I. Croup D. Division I alld Class II. Group C,
l)ivisiclIl I IClcatilllls an' f<"atIITl'd, Latt'st dt'Vl,lclpllH'nts in t.'llllstrul·tillll
alld fl'alurt·s art· dt'lllllllstratt-d ill tilt' EX 1I11il Oil display.

HALOX PIGMENTS
PiUsburgh, PA 15220

Ft·alun·d an' pigmt'llts whit-II an' rn'I' of II'ad alld l'hromah's lilr
alit i-corrosion t'oalill~s alld tallnin stain hlo("kiTlj.!. T(·("hnit·al ~tarr pro.
vidc' gllidal1('(' and n'('OlllllH'lld"tioIlS IlIr 111a:'l:illlll1ll »1'rfiITln<llll't' ami
bt'st lltili7.alioll Ill' this fouuily or pigll1t'llb,

HARSHAW CHEMICAL CO.
Cleveland, OH 44106

Wah-h artist Slc'pllt'll Farb... t'n'ah' ori~inal :tt"Tyli(' paintiuj.!s and
n'giskr 10 will 1111(' oftlw paintings t·rt'alt·d during till' sho\\", Salllp!<' IHlr
full p;tldk ofl'olor... lilr ar("hih'dural. ()E~I ami sptTial purpOSt· ("oating!'>
as \\'(·11 ;L~ uur spl'drtllllof illurgallk and IIrJ.,tallit" dry ("olors and ;lqm·oll ....
f"('sifl ilud unjn'r.~i11 djsp('r.~illll.~,
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HENKEL CORP.
Chemical Specialties Dlv.
Maywood, NJ 07607

This hooth features tht· «:ompany's lil1l' of additivt.·s for the ('oatinl(s
industry. These additiv('s indudt, .tnti-st"ttlinfi( <I~(·nts. displ'TSinJ.{
ilj.(l'nts. flow ilJ=::l'nts .md dl'fflanll'Ts.

HENKEL CORP.
Polymers Div.
Minneapolis, MN 55435

The company presents G-Cureoo acrylic n"sillS for gloss retentive
\In:thane coatings; Vl'TS<lmido.lC polyamidl' resins for industrial <.:oatings;
Gl'namid~ amidoaminl' resins; Vt'rsaminc18 modified amine curing
a~l'nts; and Vt>TS;l<:url'iXl (('sin systems.

HERCULES INCORPORATED
Wilmington, DE 19899

Featun,d art' nitwt:t·llulflsl'. ~atrosol*' hydmxYl,(·lIu!ose. Parlun'8
l,hlllrinalt'd Tubher and Hl'rt'lllt·s Canada Pij.(ml'nts. A Il('W form of nitro­
(·(·lIulose for urethanl' Im'qlll'rs appears. Nl'\\' H'sins and Pulpex· syn­
tllt'lil' pulp are display('d. as \H'II as p(·nt..u'f)'thritols. Pamulyn~ fatty
adds. l-ft-H:Onat ~ tt'xturin~ and flath'llill~ a~(·nt. Di-Cup'8 dil'Ulllyl­
pt:roxide. Vul-Cup~ vtlkallizill~ agent. dhykt'llulus(' anel EHEC.

DR. HANS HEUBACH GmbH & CO. KG
Langelsheim 1, West Germany

TIlt' display ililistraks tilt' company's l'tllnpldt· pigment color and
corrosion inhihiting piglllt' 11 t!'i , indllding Hcucotroll high pt'rformanu'
inorganic piglllt'lltS. Ht'u('ophos ZPO & ZPA. phthalochroml' high lwr­
form.ul('(· colors and thl' ilt'W higIH'P('('d displ'rsihlt, phthalo hlut's.

HILTON-DAVIS CHEMICAL CO.
Cincinnati, OH 45237

"Thl' Colorful Way"-fur wilh'r-hornt· and solvt'nt-hast.'d l'oatings.
Ft,.ttmt'd are flnshings and dispt'rsions for high-solids t:oating sysh~ms.

Tt'chnit'.ll lilt'ratuTt· and h·dlnit-al personnt·1 art' in att('mhUKC.

HOCKMEYER EQUIPMENT CORP.
Harrison, NJ 07029

Ft·atIlTt·d is a dt'monstration ofhigh.sl)('(~ddisp('rsioll as it compart·S
to low-spet'd agit.ltioll, All hlade stylt·s an' availahl(' for inspt'dion and
dis(,:lIssion. Also f('ahm'd is tht' improved design 2L. 2 horst'powt'r laho­
ratory variahlt'-speed disq)('fs('r.

HOOKER INDUSTRIAL & SPECIALTY CHEMICALS
Occidental Chemical Corp.
Niagara Falls, NY 14302

Ft'rrophos It enhann'r for zinc-rich protl'divt' t'o<ltings is f('atuft'd.
F('rrophos provides improv('d wcldahility ..md topcoatability while re­
ti.lining full eormsiun Tt'sist<lIl('('. Dt'veloped as a partial suhstitutt· for
zin(' dust in zim'-rit-h prinwrs. the enham·t'r also improvt's adhesion and
t·llOdudivity.

HOOVER UNIVERSAL, INC.
Memphis, TN 38119

Bulkdrum. <I Ill'W. ('('onomical 2.7,5 ~<I"OIl liquid shipping container
is t'xhibiteu. Bulkdnllns (lffi.·r the handling advantagt·s of semi-hulk (:on·
tainers at prke!'i cllllllwtitivc with drums. They arl' l:omplelt,ly st.·lf·
t:tliltaint'd. Rigid high dt'IlSity polyethylene illlwr tank i!'i em'ased in
galvanized stt,t,1 and affixt'd ttl its OWII ,,/oot!t'n pilllet,

J. M. HUBER CORP.
Havre de Grace, MD 21078

~(.\,. amorphous prel'ipitatt'd silica and silieate pigmt·nts.
ZEOLEX'" spal"inJ( piJ(Illt'llts to ft.·dn(·(· RMC ill trade sales. Low cost
flatting pigment. Cost-(,fT('divt· silil'<1 thixotrope. Clay Division f(·atur­
in,g Ilt'W mint pignll'nt. Cakinl·d days and watt'r·washt"d Kaulin days
illduding nt'w add days.

HUNTER ASSOCIATES LABORATORY, INC.
Reslon, VA 22090

Tht· new LabSeiln II"~ SPt·drot"olorinlt'tt'r. which combines it pt'r­
sunal computer with 0°/4,5" or spht're gt'omt'try. is introdul'ed, It pro­
vidt's slwdml data, nu'aSUH'S t'olor difTt'H'nc(', ddt'ds mdamt'rism and
ofTt'rs t'aSt' of operation, Tht, LahS('an'~"', D2.5-H tristimulas coloril1lt.'ter.
048-7 ,.doss mett'r and Dorigon'~an' also !'ihown.
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ICI AMERICAS, INC.
Wilmington, DE 19897

The <:ompany supplies Haloflex 202 latex, a vinyl acrylic copolymer
for production of water-based, air drying primers that outperfonn can·
ventional latex paints. Information is available on the company's other
produds, notably the new Solsperse hyperdispersants.

IDEAL MFG. & SALES CORP.
Madison, WI 53704

Information on the cumpany's full line of filling and sealing equip­
ment is ilvailable. The exhibit features advanced design of fully pneu.
mati(' filling and st'aling equipment with l'apacities from lh U.S. pints to
.5 Imperial gallons. Additional equipment and accessories are displayed.

INDUSMIN LTD.
Toronto, Ontario, Canada M4W 3L4

Both the Mint.·x nepheline syenite and Lawson-United feldspar
lim's of paint extenders an:~ featured in a variety of exterior exposures,
Special emphasis is plan·d on Minex 10.

INTERNATIONAL MINERALS & CHEMICAL CORP.
Mundelein, IL 60060

Apex paint extender is an anhydrous sodium potassium aluminum
silicate which l'an he used for both exterior and interior applications, in
alkyd. latex and oil systems. It can also be used in street and road appli­
(:,dions and in a wide range of priming paints.

INTERSTAB CHEMICALS, INC.
New BrunswiCk, NJ 08903

F('<ltun~d art' additives for water-reducible t·oatings. Also presented
is literature nn a (:omplett' line of driers, defoamers, wetting agents,
hio('ides and anti-skinning agents. The <:nmpany is a wholly owned sub­
sidiary (IfAkzo Chemit'. Amt·sf()ot. the Nt.·thcrlands. Come try your hand
at dart thrmving- <lnd win some interestin~gifts.

ISC ALLOYS LTD.
Blo.wich, Walsall, England

~.'(hihilt'd ,\T(' Dclaphos 2 zine orthophosphate, a nontoxit.' white
anticorrosive pig-ml'nt designed for cast' of dispersion and widely used
in solvent and wilter-based primers, and Delaville zinc dusts, available
in many grades. Advant'ecl prol'cssing and hlending: tet·hniqucs allow
for individually tailnf('d produd requiremt.'nts.

JOHNSON WAX
Racine, WI 53403

Exhibit f('atuft·s tht' l'ompany's polymer produ<:ts for the formula·
tion of dear and pigmented industrial coatings. Included arc solid re·
sins. oli~OInt'rs. and emulsions whicll enahle the <:oating:s' produ<:cr to
d('vdop and manufacture low VOC cuatings.

KAY-FRIES, INC.
Chemical Div. 01 Dynamil Nobel
Rockleigh, NJ 07647

The company\ full line of poIY('stt>r resins, ethyl silicates, silanes,
and titanates <trt' fcatuTt·d. Thirty J}olyt.·ster resins are available for all
your metal. wood. ,md plastic eoating requirements.

KAY PUBLISHING CO. LTD.
Oakville, Ontario, Canada L6K 3G5

Featuring Coatings ~agazinl', Canad.t's nnly paint industry publi­
('alion, and Corrosion Control. the nl'W magazine for managemtmt.

KENRICH PETROCHEMICALS, INC.
Bayonne, NJ 07002

F<"atuTt'd an' fi(~ld sampit's and data on tht' usc of Ken-Read titanate
('oupling agents to repla('t' mdal (·hrnmates in polyamide-cured t'poxy;
ilwTt'ase produt'tivity; imprnvt~ pi~nll'nt dispersion; a,duet· viscosity;
promote adht'sion; and !owl'r bake tt'lllpt·ratures. Kenplast ES-2
kumylphenyl at·('tate). <l nnnmutagenk t'pnxy reactive diluent, is
oITt·Tt·d.

LAPORTE (UNITED STATES) INC.
Hackensack, NJ 07601

Titanium dioxidt' pi~m('nts produced by the company art' high­
li~htt·d togt·ther with t'olored and anti-corrosive pigments for thl' paint
industry. Also on display art' the Lapnnitt· range of synthetic <:olloids
.1Ild the Shet'n n1l1~t· of laboratory tt~sting equipment.
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LENETA CO.
Ho-Ho-Kus, NJ 07423

The l'omp<tny is t"xhibiting its cOll1plck line of paint test charts and
test equipment, including such ASTM-approved dl'Vi(:«.-'S as their Anti­
Sag Meter and Leveling Test Bladt>. Its Catalog No.4, l'ontaining de­
tailed test procedures, is available for distribution.

LIQUID CONTROLS CORP.
North Chicago, IL 60064

On display ar£' seril'S of positivl' displan'ml'nt liquid lllt'teTS. in­
dudin~ an ~":'7·NX 100 GPM. 150 PSI eJt'dril' dt'monstmtor modt'! .•tIl
MS-? sphc.·rkal sled t'ast' 100 GPM. 150 PSI mudd. and a liquid hakh
cuntrull«.>r. Positive disphll'ell1ent nwh,'rs [('atuTe no mdal-to·nwtill (:on­
tad of ffil'aSUH'!Oent l'hamheT dt'lm'nl and ('dn'lnt' at'nlraq'.

LORAMA CHEMICALS, INC.
Dorval, Quebec:, Canada H9P 2N9

Tht, OSl' of the l'ompany's JK 270 in a vari<.>ty of applkations is
shown. Emulsion systl-'IllS. alkyd applkations. l·ll·ius. stains. prinwrs.
and joint sl'alin~ l'ompounds are on display.

3M, COMMERCIAL CHEMICALS DIV.
Sl. PaUl, MN 55144

This booth featurl's a broad rangl' of epoxy curing ag(·nts. UV ('ur('
initiators. diluents. wetting agl'nts, flow {'(mtrol al!<.'nts and fluorodH'mi­
cal surfadants, These materials ;,1ft' (ksignl'd for high-solids and 1000/0
l'pOXy systcl1\s.

MACBETH
Div. of Kollmorgen Corp.
Newburgh, NY 12550

Th{· ('ompany intmdll<"l'S its MakhMak<.·r entry-I('v(·1 ('olor systt.'I1\,
Its eMS/III {'ornpukrized color matching system. S('ril's I.500/Plus
<"olor mt'asurl'I1Ho'nt systl'm with non-volatile memory. SpedraLight
<"olnr mah:hing booth. and Munst'll Bonk of Color. (:(llor vision h'sts.
l'olor standards and to!t'ram't's are also exhibitt'd,

MANVILLE PRODUCTS CORP.
Altrafion & Minerals
Denver, CO 80217

The <"ompany's Celite40 funl'tional fillers. Mi<"m-CeI- extl'ndl'rs,
and fiber ~Iass and yam-wrapped filter l'artridKes art· on display.

MCCLOSKEY VARNISH CO.
Philadelphia, PA 19136

Dl'sl'ription of ('ompany prodm:ts maHufadun,d at threl' It)l'atio!lS.
Los Answl('s. Philadl·lphia. and Portland. are highlightt'C1. Pmdllds in­
l'1l1dt' alkyds. polyurethalll·s. copolymers, silil'CIIw alkyds. poly('sh'rs.
(·poxy(.'sh.'rs. varnishl's. PYA's al"ryli<:s. \\'itter-solllhl(' and high-solids
n'sins,

MEADOWBROOK CORP.
Subsidiary of T. L. Diamond & Co. Inc:.
New York, NY 10112

Ft'atun-'d an' high-quality zine dust pignwnts prodlll'C.'d at the l'Olll­
p,my's W(.'st Virginia sml.'!h·r, Indu<!t'd is its lo\\"-mkron. high-llH'talli('
zin<: dust.

MEARL CORP.
New York, NY 10017

TIll' P('arl Pignll'nts Div, displays high.lush'r {'oatings has(,d on
nonll'ad, llonnll'talli(' "1lH'talli('-likt," }warl pigJlH'llts, Also sho\vn an'
11('\\' wt'ath('r-rt'sistant grcuks for long-terlll ('xh'rim l'XPOSUrt', TIlt'
Franklin \1illl'ral Produc·ts Div, tlisplays advant,tg('s of high-quillity.
wd-ground mil-a in a varidy of coating applkations.

MERCK & CO., INC.
Calgon Corp.
Telerboro, NJ 07608

Tht.' displ<lY f('atuft's T(,ktaull'r 38 A.I) .. an important Ill"" prt's('rva­
tivl·I()r wille'r-h,ts('d svsh'ms having;.! hruacl,lIltimkrobial spedrulIl with
a r('lllarkahly low h';7.ard potential fo~ manuf,u.'turing pNSOJ)JH'1. ('nd­
lIs('rs. and till' l'lwimnm('nt.

MILLER PAINT EQUIPMENT, INC.
Addison, IL 60101

Feahm-'d in tht> l'xhihit is thl' company's Al't.'utinh'r. ;,1 l'omputl'r­
{'ontrollt'd tinting ma<.,him·. and tht' Mod('1 G dttal mixl'r paint shakl'T.
Also displaY('d is a top load gym mixc'r .tIlt! a l'olomnt disIWnSt'T.
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MINERAL PIGMENTS CORP.
Bellsville, MD 20705

Pidorial displays ofv(·hil'!l·s and c'quipnl<'lIt wh('Tt, inorganil'{'h('m­
il-al products are tls(·d induding zinc.' phosphat(', zine chromale'. ITIl'dium
ano light (·hronl<' yellow, strontium l'hromat('. and iron oxidl'S. ~('w

lih'ratur(' ami antic.'orrclsion prodllds an' displayed,

MiniFIBERS, INC.
Weber City, VA 24251

Thl' l:ompany displays its c'ntin' lin(' of Short Stuff~ pnlyl'thyh·nt·
fihc.'rs. Thl' tt-dlllic.·al st:lff dt'!Uc)Ilstmt('s how tlll's(' ('ngim'('f('<! fiI}('rs an'
widely us('d in rl'infon'ing, hridging, and thi<.-kc'ning of c.·oatings. :\('W

id(,;ts on sllgg('st('d US('S ;m' ofl('n'cl, ('oll1pll'Ic' with pradi('al shirting
fClrllllllatitllls.

MINOLTA CORP.
Ramsey, NJ 07446

Thl' ('Oltlp.U1~· is annottndng thl' Chroma \Idl'r II H('fl('dan('(' for
m('asuring n,flt'('h'd suhj(,(,t (·olm. This highly a('('UTah' nll'tl'r is til<'
most ('olllpad and light"'l'ight tristil1llllus ('olor ;lIlalyzt'r on tilt' Illarkd.

MOBAY CHEMICAL CORP.
Pillsburgh, PA 15205

Compldl' Iillt' of illllrg;lIlk l'olor pigllll'nts for paints and t·tlating~,

including Bayfi.'rrox synthdil' iron o.'(i<!c' pigmt'nts and Iightfast Illixl'<!
IIldal oxid(' pigllll'llt ....

MODERN PAINT AND COATINGS
Allanta, GA 30328

CompliuH'lltary ('opit's of till' Odobt'r Show Issll(' an' bt'ing <Jistrih·
uted at tilt' hooth, Tht, Paint Ht·d Book, tht' olll\" din'dor,o ill tilt' c.'oating:~
fic,ld, is 011 display. itS an' tt'c1l11i<-al hooks of ,~th('f pllhiisl!t·rs <lvailahl(,
from COIllllllllli('atioll <:halllll,ls, Ille.

MOREHOUSE INDUSTRIES, INC.
Fullerton, CA 92633

Tht' t'xhibil I('atlln's a IH'W pn·ssuriz(·d Iah sandmill ;Iud ,l IH'\\

lahomtory <!issolvt,r. Disphtrt·d is a plH'lIlHatit' v,lfi s)x'C'd system. il ~l-~

7·15 pn'ssun' sClndmil1. and s,lIHlmillmc,dia t'!(';I1H'r.

MYERS ENGINEERING
Bell, California 90201

A multi shaft disperser for pnx.·l·ssing thl' most ViSl'CIll ... produds is
being shown, Alsu on display is a 15 hnrsl'powl·r. sin~le shaft dispc.·rst'r
for Il'ss vis<.'ClUS material. Fal'tory rt'pn·s/.:·ntativcs ,... ill answer any ques·
tions l'onl'erning mixinK or disl>c.'rsion.

NETZSCHINCORPORATED
Exton, PA 1934,.,393

Grindin~and dispt'rsion ma{'hin('ry displayed in thl' booth indudl'
both horizontal and vt'rti<.~dl typt' small nll'dia mills usc.Jd in the lllanufa{O­
tur(' of paints. c.·oatings. inks. ma~nt'tk dispersions and tht' grinding of
('oal. minerdls ;,md agri<:ultuml <,'h(·mil-als. t'k. Featun'd an' our newest
tth bc,'nch siz(' <.'onv<.,rtihll' l'ontinllous mini-mill and our on('-gallon at­
trition type hat{'h mill.

NALCO CHEMICAL CO.
Oak Brook, IL 60521

The exhibit thl'me is "Dynamic ))iml-'nsions in Coatings Addi­
tives," which dt::sl:ribes the firm's rapidly t'xpanding lim' of innovativl'
l'oatin~s additive produl'ts, in<..'llIdin~anti foams. thickeners, dispersants,
and bim'ides. The fot'us is on tht· total additive line and l'xtl'nsive inter­
ilatianal tt'chnital s(·rvi<.·(' <.'apahilith·s.

NATIONAL ASSOCIATION OF CORROSION ENGINEERS
Houston, TX 77084

On display is information {'unc('rning til<' lise and pc.'rformann' of
protedive l'oatings in l'orrosiv(' ('nvironnH'nts.

NEVILLE CHEMICAL CO.
Plllsburgh, .DA 15225

Tht" l'ompany's ",idl' range of pdrnl('um hydnx.·arhon resins. Cumar
t·oum<.lront>-indc.'I1l' f('sins and Uniehlur t'hlurinated paraffins arl' f('a­
tur('d. Ofinll'f('st is t<.·(.'hnil·al information ofthl' utilization u[the firm's
f('sins and l'hlnrinatl'd paraffins in l'nating syst<·ms. Tel'hnil'al n'pn'­
s('nt;,ttivt's an' on hand.
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NL CHEMICALS/NL INDUSTRIES, INC.
Hightstown, NJ 08520

Featured is Bentom' 5D*2. The newest member of th(> '·super·
dispersiblt'" organoday family,oit is a rh('olo~ital agent for paints, plas­
tks, certain cosmetks and other products; uSl'd with paints incorporat·
ing polar adivators. it is ('xpPdl'd to be a substitutl\ for thl' more
('xpt'llsive fumed silica.

NORTHERN PIGMENT
Toronto, Ontario, Canada M8V 3S5

The ('ompany. a producer of iron oxidt, pigm(·nts. is featuring their
new Mknmiz(·d Yt.,lIow Oxidl'.

NUODEX INC.
Piscalaway, NJ 08854

The exhibit tl.'atures fll'W industrial ('olor .·.;y.... tcms in ,ilrlditirm to
illllstrativ(' information and displuy rnatt.'Tial on all varit:.>til·S of thl' com­
pany's colorant disp('rsions and chcmical additiv('s for the ('oatings
industry.

NYCO
Div. of Processed Minerals, Inc.
Willsboro, NY 12996

Th(~ exhibit contains infimnation on wollastonite, mi<:a, (:alcium
carhonate, PM F fil)('r and haryh,-'s; inf<JrInation i.~ aho ;lv"lilable on "ouTface
moditl(·d vcrsions, Tl't'hllic,l! data ('mphasizes tht, lise of 10 Wollastokup
ES in all ('poxy !>o!yilllJitk prillH'r study, Data on alkyds study is aV<lil­
ahk. Tcchnic,d st,lff i.~ prest'nt.

THE ORE & CHEMICAL CORP.
New York, NY 10022

Fl'atuft'd is Blanc Fix(' \1iero. th(, rt'voliltionary IWW miL'ronised
whitt- (·,'d('mkr. which ft,duu's ('ost and increases gloss, as well as our
nl'\\' CO!1U'pt for t'uttillg raw matt-rial cost in latl'x paints, Also displayed
is thl' ('ntirt' lint' lIfwhitl' pigments and l'xlt'J}{ll'rs rOT tht, coating indus­
try prodlll'l'd by Sachtll'ht'n C}wlllil', Duishurg, W('sl Ct'rmany.

onAWA SILICA CO.
Ollawa, IL 61350

Kaolill and silica l'xlt'IH!t'r pigments are displayed with ,~amplt's

;lvailabl(', S:,\OW>;:TEX ('alduel! kaolins an' f('atllft,d along with hydrous
kan[ins. Si!-( :Il-Sil 'It' silica t'Xh'ndt·rs. whole-grain silit'<ls for texture and
\\,l'ar rt',~istallt coatings, sand mill media amI AST\.1 Tpsting Sands.

PACIFIC SCIENTIFIC CO.
GardnerlNeotec Instrument Diy,
Silver Spring, MD 20910

A witl" st·it'dion of quality l.'otltrol tt'sting instrumt.'nts for the
l'valuatioll of eoloT. glass, visl·osity. and other physical paranwters of
eolor are ,.. hown, S('t' tht" rICW Spt'etrog<lrd AutoJJlatch System and tht:'
Spl'drogard Color Systelll, all l'asy to liSt' sptTtroeolorimetl'f.

PAINT RESEARCH INSTITUTE
Philadelphia, PA 19107

Heprints of PRI Rt'S('i.lH·h Pro<.:('('din~s on mildl.'w and <:oTTnsinn
pn'vl'lltion an' availahle,

PENN COLOR, INC.
Doyleslown, PA 18901

Inllovation, adv;'llHTIlH'Ilt. and ft'l'hnit'al servicc in pignH'nt~

dispnsioll tl'l'hnology arc highlight('d at thl' exhihit. Along with quality
dispersion liJws. th(' l'ompany also features the latt'st advancements in
wail'r-hooH' and radiation-t'llrahl<· pigment dispt'rsions.

PENNYSLVANIA GLASS SAND CORP.
Pillsburgh, PA 15237

The ('xhibit fcaturl's information documenting the benefits of llsing
\1in-U-Sil (micron-siz<'d silica) and Supcrsil (custorn~ground silica) as
fillt-r~('xtl'nd(-'rs. and Min-V-Cd 400 (eoJloidal attapuJgite day) as a
thiekl'lwr-gelling agent.

PFIZER, INC.
MPM Div.
New York, NY 10017

Thl' ('xhihit features a fnll lint' of illorgani(' pi~ml'nts for the l'oat­
ings industry, including sew'raltlPw produds and formulations utilizing
kad-fnT traffie and implt'llwnt enamel pigmt.'nts.
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PLASTICAN, INC.
Leominsler, MA 01453

A full line of plastic containers, induding an exclusive straightsided
one gallon paint can, is displayed. The exhibit includes decorated con­
tainers and closures up to six and one halfgallons with various fitments.

POLYVINYL CHEMICAL INDUSTRIES, INC.
Wilmington, MA 01887

A special display allows you to select polymers and starting formu­
lations for desired end uses from the best of over 30 water-borne and
solvent-borne a('rylic and urethane polymers. Starting formulations are
printed from a computerized library, Test panels ()f different substrates
demonstrate the performance of various polymers.

PPG INDUSTRIES, INC.
Pittsburgh, PA 15272

Lo-Vel~ flatting agents for coil coatings, metal furniture finish,
aluminum extrusion coatings, and high-solids coatings are featured.
Hi-Sil@T-600syntheti<:thickenerand thixotrope, which provides anti­
sag adion on vertkal walls and keeps course particles in suspension in
paints, is also exhibited.

PREMIER MILL CORP.
New York, NY 10010

On display is a horizontal pressurized media mill equipped with
unique mkroprocessor controls including an improved wash flush sys­
tem for easy product changeover; a laboratory, table top version of the
horizontal media (1.5 liter); a colloid mill; an homogenizer; and
dispersers,

PURITY ZINC METALS CO. LTD.
Stoney Creek, Onlario, Canada, L8G 3X9

Information is available on the various grades of ultra pure zinc
dusts produced by the company which offer the ultimate performam:e in
the coatings field.

Q-PANEL CO.
Cleveland, OH 44145

Displayed is the QUV Accelerated Weathering Tester which simu­
lates the damage caused by sunlight, rain, and dew. Sunlight is simu­
lated by fluorescent UV lamps and dew is simulated by direct condensa­
tion, Advantages include fast, low cost tests, conformance with ASTM
practice, and comparability with over 1500 QUVs world wide.

REICHARD-COULSTON, INC.
Bethlehem, PA 18018

Featured are 207 Irox cost cutters for organic pigments, as well as
1475 Super Strength primer oxide for high-quality primers, Super
Strength easy dispersing umbers, reds, and maroons, and 317 Zop for
quality nontoxic conventional and water-reducible anti-corrosive primer
systems.

REICHHOLD CHEMICALS, INC.
White Plains, NY 10603

The latest developments in the area of environmental resins, in­
cluding water-reducible and high-solids systems. are featured, Also of
interest is a wide range of prodUdS including alkyds, thermoset poJyes­
ters, uralkyds, copolymers, amino resins and hardeners, emulsions (ac­
rylics, vinyl acetate acrylics, vinyl acetate ethylenes, styrene
butadienes) and phenolics.

REICHHOLD LTD.
Islington, Ontario, Canada M9B 4Bl

The exhibit shows the predominance of the company in the Cana­
dian paint industry as a supplier of solvent and water-based resins and
emulsions. Various plant locations, industries served. and products pro­
duced are mentioned with a focus on the industrial paint market.

RELIANCE PRODUCTS LTD.
Winnipeg, Manitoba, Canada R3H OH3

On display are 4 litre plastic paint pails.
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ROHM AND HAAS CO.
Philadelphia, PA 19105

The latest developrnt'nts in anyli<..' emulsion te(:hnol()~yan.' shown.
Displayed are a 11('W exterior latex vehicle with outstanding film build
and adhesion to <:halky surfaces. a 11t.'W latex vehi<:lt· for interior and
exterior high-gloss enamels. Ropaqu(·If.:>t OP·42 hiding additive, an aque­
ous laequer vehicle tll;.\t gives superior adhesion to ('nginel~ring plasti<:s.
<md water-horne and high-solids v('hkles for ('oiL hoard and gt'lwral
prochu.:t finishing.

RUSSELL FINEX, INC.
Mount Vernon, NY 10550

F\'atun·d is tht· 22 ~od('1 A 163!5() high Spt't'd vihratory strailu'r.
widt'ly uSNI throughollt th(· coatings industry dul' to its ellkit'llcy and
high throughput <:apahilitit·s.

SANDOZ COLORS & CHEMICALS
Charlotte, NC 28205

SallduvOf 3206, it 1H'W llltllti-sysh'lIl ('olllpatihlt' liquid UV ahsorher
is cmphasizt.·d. In tht' area of colorants, Sandorill Orangt' ,5HLT, a nt'w
transpart-'nt pil-!:!IH.'nt. anti Salldorin OmllJ{(' 6HL. a 11('\\' opaqul' pigment.
art' displayed, L('il(l-frt,(~ shades produt'ed with Sandorin Y(,lIow 6GL
and Yl·llow G demonstrate tht' ('('onolllics of suhstitution for C.1. piJ{­
llwnt Yl·llow 1.51 prmluds.

SEMI·BULK SYSTEMS, INC.
St. Louis, MO 63114

Fl'aturt."d is the Air-Pallet Systt."m. an effective method of handling
and shipping powdered products in a completely dosl,d system. Thl'
Air-Pallet ('ontainer, tht· heart of the system, is reusablt'. Syskms an'
also availahle for automatic batch fceding dirc<..'tly into pro<.'ess or
storage.

SHAMROCK CHEMICALS CORP.
Newark, NJ 07114

Special emphasis is on our new lin<.' of silicone solutions called
Versa-Flow. It is used as an additive for surface imperfections as wt'll as
slip. Also introduct'd are the encapsulated v("rsions of polymers for
water wettability, ie,; polyethylene, PTFE,

SHERWIN·WILLIAMS CO.
Container 01••
Oak Brook, IL 60521

Featured is a plastic one-gallon t'ontaineH'ompatible with all t'xist­
ing equipment in paint plants today. Also shown ilrt~ metal contiliners.

SILBERLINE MANUFACTURING CO., INC.
Lanslord, PA 18232

For the inside story on metaJlit· <.:oatings, speak to our tl'('hnit'al
people at the ho()th. From the qualitY-ilssured regular grades to thl'
superior leafing of EternaBrite@and thl' glamorous "whiteness" ofTcf(·d
by Sparkll' Silv('T~ grades. the ('ompany's innovativl' aluminum pig­
ments represent the hight'st levels of tl'chnological achicvl'mpnt.

SOUTH FLORIDA TEST SERVICE, INC.
Miami, FL 33178

Company representatives an' availahle to discuss tht' n('\\'l'st expo­
sure nwthods for both a<.:<.:e1erated and nahlTal weathering. Exposurt·
site's and l.'<!llipment arc featurt'd in a <:ontinuOlls slidt-' presentation.

SOUTHERN CLAY PRODUCTS,INC.
ECC America
Atlanta, GA 30329

Featured at the display is the Claytone series of rheological control
additives. A variety of Claytones arc offered for usc in a wide varil~ty of
solvent systems.

SPENCER KELLOGG
Di•. 01 Textron, Inc.
Buffalo, NY 14240

The latt~st developments in alkyd, polyurethane, polyester, epoxy
and aerylit' resins for water-dispersiblt\ high solids, two component and
elastomerit' coatings and stains are prt>sented, with the assistance. of
l'XPt'rtS, by mt.'elTlS of test panels and <:oated display items. Technical
data including formulation guidance is available,
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STANDARD CONTAINER CO.
Fairfield, NJ 07006

TIll' t'xhihit f('atuft's "Plastite"-tomoTTow's one gallon plasti('
paint ('an for today's walt'r-!>asl·d paints and pro('('ssing lines, Also
shown are the firm's traditional lint· of mdal paint <.'ans and plastic and
mdal pails.

SUN CHEMICAL CORP.
Pigments Di•.
Cincinnati, OH 45232

Illustrated is till' ('olllpany's extensive Iin(' of organil..' pigments.
with emphasis on ()uina<.'Tidolle, ~1on(Jarylid(" Yl·llo\\,s, Phthalocyanil1l<
Blllt's and Cn'l'llS. TIlt' Dispersions Div. is also f(·atuft·d, Te<.:hnkal
litl'ratlln' on thl' company's complett· Iilll' of pigments is availablt'. io­
(·hlding ('llvironnll'lItal data and sysh.·1ll sp('cifk information for tht' ('oat·
ings industry.

SYNRAY CORP.
Kenilworth, NJ 07033

Nt'w resins for high-solids and wat('r-n,dlll'ihlt, svskms as w('11 as
Burnok thixotropiv alkyds an' pn·s(·ntetl. Oil-free alkyds whivh (:an Iw
l'ross-Iinkt·d with isocyanah's ll11'd ref!"in'llll'nts for MIL Spt'{·. (ch('mi·
('"I agt'nt) and "skydrol" resistanl'(' and flt·xihility. "No Frills" alkyds
arl' also introdllCt'd,

TECHNOLOGY MARKETING CORP.
Norwalk, CT 06851

The exhibit indudl's th(, l'ompany's hooks. Bu~,t'r's Guides. pt.'.
riodkals and nl'wslt'th'rs on till' following- SUbjl'ctS: radiation curing.
high solids <.'oatings, watl'T horne l'(latings, and powder coatings,
Technology Markt'ting Corp. is the leading pllhlislll'r of energy em­
dt'nL lion-polluting It'chnology publishing with o\'t'r it dt'cad<.' of
I('adl'rship,

THIBAUT & WALKER CO., INC.
Newark, NJ 07101

Introdu(·(·d is il II('\\' sllpl'Tim PYA with \\'t't udill'sion, which has
I)(,t'll addt'd to tilt' lint' of ParcoJ(> vinyl aerylic ('opolyllll'r l'lllulsions.
Inl(mnation is "Iso availahlt· Oil ParCryl~ IO()o/" acrylics, Super Alkyds"".
Super Th'lJH's«· (oil modified urdhant·sl. l·olH'('ntrah·d varnish stains,
and othl'r s)lt'dalty produds,

THIELE ENGINEERING CO.
Minneapolis, MN 55435

Examplt's of St'llli-<llllonlCltit, and flllly-allt!llllatie filling llladliIH'~

an' f('atllrt·d, Units an: ('omph'h' with lid placing 'lIld lid prl's."ing
sysh'ms.

TIOXIDE CANADA, INC.
Sorel, Quebec, Canada J3P 5P8

Tht· exhihit It'attlres slll)('rdurable Tioxidt· R-CH60. supefversatil('
Tioxillt' H-CH40, TilNFO systt'm, and Tiotaint'r bag systt'm. Tedllli('al
displays illllstrat(' millhas(' !llTlllulation l.,r I)('sl dis)wrsioll, lise of scan­
ning (,It'dnm lllinos('opy for t'x,lInining w('atlH'ring. q\l,lIltitativt~ llll'aS­
url'llH'nt of l'iJ.{1l1t·nt 1l0lTlilatioJl. and ('olll!>tlh'r-aidcd pn,diction of
paint pnllll'rties,

TRIANGLE IMEX LTD.
Montreal, Quebec, Canada H9P 1E9

The ('Olllpany is all ('stahlislH'd Canadian sllpplic'r \\'ith 30 y('ars'
l'xperi('nl'('. and tilt' t'xdusivl' <:anadiall distrihutor for Sill'll DS\ll'rod­
IH'ts as ammonium slllphah·. 11('llZClic acid, IU'lIzyl ah'()llIll. Illl'lclilliIH'
and mt'lhyl dhyl kdoxinH'.

TROY CHEMICAL CORP.
Newark, NJ 07105

A completl' line of him'ides is ft·atun,d. along with other specialty
protluds such as dl,/il'Ulll'rs. wt'tting agellts, dispersants, and rhl'olo~y

llllldifit'rs. Troysan Polyphasl' is pn'st'ntl'd as th(, It'adinJ{ produd for
wood preservation in hoth industrial and l'onSllllll'r formulations.
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UNION CAMP CORP.
Wayne, NJ 07470

UNI-REZ polyamides art' made e~pt'dally for coatings used in cor­
rosive marine and industrial applkations, requiring resistance to salt
water and various chemkals. UNI-REZ polyamides are derived from
pine trees-a renewable reSQun:e.

UNION CARBIDE CORP.
Danbury, CT 06817

Featured are materials for conventional <:oatings. industrial
finishes, and trade paints, with emphasis on UeAR Resins for high per­
formance <.'oatings; UCAR AtTylic 518 for semi-gloss paints; UeAR
Latex 376; and the overall cost/performance advantages of ueAR Ac­
rylics. Solvents for ele<:trostatic spray and high-solids coatings; TONE
potyols, rea<:tive diluents, and monomers; and c.:ydoaliphatic epoxides
for UV coatings aft' also fe<'tured. The Captain's 18th Annual Putting
Contest is being held.

UNION CHEMICALS DIV.
Union Oil Co. of California
Schaumburg, IL 60195

Emulsion polymers (76 RES~), solvents and chemkals are featured
in the exhibit. New coatings ideas, starter formulations and te<:hnical
advke are also highlightt'd. Last yt·ar's popular drum roll game returns.

UNION PROCESS, INC.
Akron, OH 44313

Featured is fine grinding and dispersion equipment. This includes
attritors and HSF bead mills for batch, continuous, and circulation proc~

essing. Also featured, are new models with nonmetal parts for metal
contamination free products.

UNITED CATALYSTS, INC.
Clays and Minerals Dlv.
Louisville, KY 40232

The exhibit features the Tixogel line of organo days and activated
bentonites. The exhibit provides information on the application of the
products to a variety of t'oating systems and also indudes literature on
the products for solvent. water·bome and emulsion systems.

UNIVERSAL COLOR DISPERSIONS
Lansing, IL 60438

In our all new exhibit is displayed our universal A, N, and Q lines
along with the Super V line. the latest most widely compatible volumet­
rk industrial dispersion line in the market today. Also featured is our
newly developed family of a<:rylic resins.

UNIVERSITY OF DETROIT
Detroit, MI 48221

Edueational and researeh programs in the area of eoatings technol­
ogy and polymers at the University of Detroit are featured.

UNIVERSITY OF MISSOURI-ROLLA
Rolla, MO 65401

In-plant training programs can be arranged. Information on Coat­
ings Technology Short Courses and Seminars and UMR's under­
graduate coatings scien<.'c program is available.

R. T. VANDERBILT CO., INC.
Norwalk, CT 06855

Mineral and chemical additives for the paint industry are featured.

VORTI·SIV DIV.
M&M Machine, Inc.
Salem, OH 44460

IntrodUcing the new enclosed gyrator)' sieving and straining lab or
pilot plant 15" model RBF-15. Also displayed is our enclosed gyratory
action Robot Vorti-Siv. All models are produced with American Stand­
ard nuts, bolts, and threads, and can be produced in metric or BSF
systems. The company carries a complete stock of parts for all older
models including the 1950 Lehamnn.

WACKER CHEMICAL CO.
Henley & Company, Inc.
New York, NY 10017

Applications for HDK fumed silica are displayed. Dr. j. Doppel­
berger and other technically capable personnel, are available for consul­
tation. A second line of products, including binders for high·solids.
cementitious coating systems and soluble vinyls and polyvinyl butyrals,
is also presented.

THE WARREN RUPP CO.
Manslleld, OH 44901

The exhibit contains two operating displays of SandPIPER
double-diaphr agm, air-pumps; one demonstrating' the ability to pump
highly viscous materials and the other pumping pipe-size solids. Also on
display are cutaway models of V.I.P. Teflon-equipped. corrosion­
resistant SandPIPER, plus other models.

WEATHERING RESEARCH SERVICE CO.
Princeton, FL 33032

Outdoor exposure testing in sub-tropical south Florida, featuring a
slide show of weathered samples, is highlighted. On display are actual
paint, plastic, and fabric samples showing various degrees of weather­
ing. Technical personnel are available.

WELLCO PRODUCTS DIV. AND ITASCO DIV.
Summit, IL 60501

Exhibited is' the new D. O. T. approved bulk liquid, portable ship­
ping tanks ranging in size from 325-525 gallon capacity. Also exhibited
are new high impact tank cleaning, spray nozzles along with other in­
formation regarding tank washing systems.

WILDEN PUMP & ENGINEERING CO.
Grand Terrace, CA 92324

On display are working, cutaway models of the company's complete
line of air-operated, double-diaphragm, positive displacement pumps
designed to handle very thick and very abrasive products. The pumps
handle up to 90% solids to over 250 foot heads in permanent. submerged
and self·priming operations,

WITCO CHEMICAL CORP.
Organics Dlv.
New York, NY 10222

The exhibit features the Witcobond urethane aqueous dispersions
series, both anionic and cationic types, developed for a wide range of
<"oatings applications. They include self-crosslinking dispersions for
many protective finishes.

CARL ZEISS CANADA LTD.
Don Mills, Ontario, Canada M3B 2S6

This is the Canadian debut of world-renowned, expandable. state­
of·the·art Industrial Colorimetry and Computer Matching Systems
featuring ELREPHOMATIDFC 5, RFC 16, RFC 16-4000, including
HP 85 and HP 1000 computers and surface inspection microscopes.
You're invited to have your own paint panels measured.

Errata

Mobay Chemical Corp., a major supplier of inorganic pigments to the
industry, was omitted from the Inorganic Pigments Section of the
Exhibitor PrOduct/Service Classification listing in the September issue
of the JCT and the Paint Show Program Book.
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FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY

1984
49th Annual

Paint Industries' Show

CONRAD HILTON HOTEL
CHICAGO, ILLINOIS

OCTOBER 24, 25, 26
Being held in conjunction with the 62nd Annual Meeting

of the Federation of Societies for Coatings Technology

An Educational Exhibit of Materials and Equipment Used In the Manufacture of Paints and Related Coatings



Shining Examples:
Reynolds Aluminum Pigments put more glow

into your metallics.

til REYNOLDS
AUJMINUM~ PIGMENTS

ForQuality Coatings

If the new cars look especially rich in their
finishes, with a higher gloss and a softer-glowing color,
there's a good reason. So many of them are finished in
metallics made with Reynolds Stain Resistant
Aluminum Pigments.

Reynolds has extremely rigid controls on par­
ticle size and uniformity for its non­
leafing pastes. And these controls give
you lower seed levels, better reflectivity
and brightness.

In effect, the Reynolds Pig-
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ments add depth ahd eye appeal by maintaining
maximum gloss in both straight metallic and poly­
chromatic coatings. They don't mask the colors; they
enhance them. There's a big family of these Reynolds
Stain Resistant Pigments, including coarse, fine and
medium particle sizes. And anyone of them might be

the answer to your more perfect finish.
For details and technical

data, write to Reynolds Metals Com­
pany, Post Office Box 35030-PD,
Louisville, KY 40232.
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Federation news

Federation to Sponsor Seminar on Paint Manufacturing Practices, May 15-16

Federation Announces Paint Testing Program

New England Society's Boston Stone Project
Receives Contributions from FSCT Societies

A seminar on "Producing Paint Effi­
ciently, Safely, and Economically,"spon­
sored by the Federation of Societies for
Coatings Technology, will be held May
15 and 16, at the Galt House, Louisville,
KY.

The 1~ day event, the second national
seminar under Federation sponsorship,
is designed to upgrade the industry's
manufacturing practices, and will feature
speakers experienced and knowledgeable
in their fields who will provide practical,
down-to-earth information on all phases
of the paint manufacturing process.

Presentations will range from produc­
tion planning through the storage and
handling of raw materials, to pigment
dispersion, paint processing, color match­
ing, filtration, filling, packaging and
shipping, as well as waste management,
health and safety, and employee moti­
vation.

The programming is being developed
by Royal A. Brown, FSCTTechnical Ad­
visor, in cooperation with the Federation
staff, which will be responsible for all
other arrangements.

The week of May 14, 1984 marks the
initiation of "Federation Spring Week"
in that meetings of Society Officers and

Earlier this year. the New England
Society embarked on a program to
preserve and protect the earliest known
implement of the paint industry in
America-and the basis for the Federa­
tion's logo. This is the nearly 300-ycar old
Boston Stone. part of which still sits
today at thc base of a building in thc City
of Boston.

New England has sought contributions
from the Federation's Societics to fund a
two-phase program. the first of which will
be to establish-through rescarch con­
ducted by the New England Society for
the Preservation of Antiquities-the true
background and historical significance of
the Stone.

38

the Federation Board of Directors will be
held on May 17 and 18, respectively. also
in the Galt House.

Complete details on the program and
registration for the seminar will be
available shortly. In the meantime, further

The Federation of Societies for Coat­
ings Technology has announced a ncw
program designed to improve the reli­
ability of paint testing. The Federation
has reached agreement with Collabor­
ative Testing Services Inc. of McLean.
YA, to operate the program.

CTS, which specializes in offering
proficiency testing programs for a wide
range of industries. will be the adminis­
trator for the program. The Federation
will supply technical advice and will
choose the test methods and coatings to
be used.

The objective of the program will be to
upgrade the test instruments. the test
methods. and the testing proficiency of
the paint and coatings industry.

Robert G. Modrak. Chairman of the
Project and a Society Past-Presidcnt.
reported that 13 Societies, one PCA. and
the Federation have contributed over
$4,000.

The contributors are: the Federation:
the Baltimore, Chicago, Detroit, Golden
Gate, Houston, Kansas City, New
England, New York, Pacific Northwest.
Piedmont, Southern, Toronto. and
Western New York Societies: and the
Kansas City Paint & Coatings Asso­
ciation.

Mr. Modrak indicated that he is now in
a position to enter into discussions with
the Preservation Society and thc Boston
Landmarks Commission.

information may be obtained by contact­
ing T. A. Kocis. Director of Field
Services. Federation of Societies for
Coatings Technology. 1315 Walnut SI..
Philadelphia. PA 19107. Phone: (215)
545-1507.

The program is open to any company
manufacturing paints or raw materials.
commercial testing laboratories. and
othcr organi/.ations involvcd with paint
and coatings.

Thc program will havc a testing frc­
qucncy of six times a ycar with two tests
per samplc being conductcd or a total of
12 tests per year. The test methods will bc
essentially ASTM mcthods and will con­
ccntratc on tcsts of primary interest to the
paint and coatings industry. Paint sam­
ples used will be representative of those
produced by most coatings manufac­
turers.

CTS will scnd liquid paint samples to
each participating company along with
instructions and copies of test methods to
be used. The company returns thcir test
results to CTS who will then issue a
summary report for each test method
showing data from all participants. Con­
fidentiality is maintained through assign­
ing codc numbcrs to each participant.

It is anticipated that the first set of
samples will be ready for distribution
around April I. 19X4. A tentative pricing
schedule has bcen set for $40.00 a tcst or
$360.00 for all twclvc tcsts.

CTS and Thc Fcderation stress the
many hcncfits a company will rcccive by
heing able to comparc its tcsting pro­
ficiency with that of others in the paint
industry.

Additional information will be puh­
lished soon in two paint industry jour­
nals: TIll' American Paim & ('oating.1
.IoLll"lla! and the JOLirna! of Coating.1
]"c/1I1i1!ogr. Brochurcs and enrollment
forms can he obtaincd from Collabor­
ative Testing Services Inc.. X343-A
Greensboro Dr.. McLean. VA 22102 or
from The Federation of Societies for
Coatings Technology. 1315 Walnut St..
Philadelphia. PA 19107.
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2" pipe coated Inside with powder coating containing Modaflow~

IAeg>Slered T,adema,k ot Monsamo Company ( Monsanto Company 1983 MPP·J·316

Mail to: Monsanto Polymer Products Co.
Department 804
800 N. Lindbergh Blvd.
51. Louis, MO 63167

Modaflow® is a dependable way to help
improve the durability of your coatings.

For over 25 years, Modaflow® resin modifier has
been helping to protect the coatings industry against
coverage problems. Whether they are formulating liquid
or powder coatings, paint chemists know they can
depend on liquid Modaflow and Modaflow Powder II
to virtually eliminate imperfections and help assure
durable, long-lasting coatings.

Developed by Monsanto, the pioneer in acrylic flow
aid technology, liquid Modaflow and Modaflow Powder II
help promote flow and total coverage. And with
Modaflow, coatings adhere better. So you get the kind
of coverage that helps inhibit rust and corrosion,
even in salty, acidic, wet environments.

M0daflow is as safe as it is effective. It can be used in
a wide range of FDA regulated applications. And it's
formulated to help eliminate potential recoat adhesion
and in-plant contamination problems.

No matter what your acrylic flow aid needs, for
powder or liquid coating, be sure to specify Modaflow.

It's the name you can trust to deliver the superior
protection and appearance your customers demand.

See for yourself how well Modaflow helps protect
against coverage problems. Just send in the coupon and
we will mail you information on the complete product
family of Modaflow resin modifiers and a free sample of
liquid Modaflow and Modaflow Powder II.

Modaflow. A proven problem solver
for over 25 years.
r--------------------------,
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1983-1984
Constituent Society Officers

BALTIMORE
President-JosEPH GIUSTO, Lenmar, Inc.
Vice-President-ROBERT M. HOPKINS, SCM Pigments.
Secretary-FRANK H. GERHARDT, Bruning Paint Co.
Treasurer-HARRY POTH, Bruning Paint Co.
Society Representative-JAMEs A. MCCORMICK, Inland­

Leidy.

BIRMINGHAM
President-HARRY J. GRIFFITHS, Postans Ltd.
Vice-President-R.L. STAPLES, Midland Specialty Products.
Secretary-DON H. CLEMENT, Holden Surface Coatings Ltd.
Treasurer-STAN V. BRETTELL, L1ewllyn Ryland Ltd.
Society Representative-DAvID LOVEGROVE, Carrs Paint Ltd.

CHICAGO
President-JOHN INGRAM, DeSoto, Inc.
Vice-President-FRED FOOTE, U.S. Gypsum Co.
Secretary-MARTIN F. BARLOW, United Coatings, Inc.
Treasurer-Ross JOHNSON, The Enterprise Cos.
Society Representative-JoHN T. VANDEBERG, DeSoto, Inc.

C-D-I-C
President-RoBERT A. BURTZLAFF, Potter Paint Co.
Vice-President-DAvID C. KINDER, ASARCO, Inc.
Secretary-BILL M. HOLLIFIELD, Perry & Derrick Co., Inc.
Treasurer-JOSEPH W. STOUT, Hanna Chemical Coatings Co.
Society Representative-LLOYD J. REINDL, Inland-Leidy.

CLEVELAND
President-HARRY SCOTT; Glidden Coatings & Resins Div.

SCM Corp.
Vice-President-ROBERT THOMAS, PPG Industries, Inc.
Secretary-SCOTT RICKERT, Case Western Reserve
Treasurer-MADELYN HARDING, Sherwin-Williams Co.
Society Representative-FRED G. SCHWAB, Coatings Research

Group, Inc.

DALLAS
President-T. LEON EVERETT, Dan-Tex Paint & Coatings
Vice-President-TERENCE W. LABAW, Sherwin-Williams Co.
Secretary-VAN G. FALCONE, Koppers, Inc.
Treasurer-ASHwlN PARIKH, Union Carbide Corp.
Society Representative-CARLOS DORRIS, Jones-Blair Co.
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DETROIT
President-CHARLES COLLINSON, Baker & Collinson.
Vice-President-WILLIAM PASSENO, Mercury Paint Co.
Secretary-AL MOY, Glasurit America, Inc.
Treasurer-RoBERT FEISEL, Wyandotte Paint Products, Inc.
Society Representative-HARRY B. MAJCHER, Standard De-

troit Paint Co.

GOLDEN GATE
President-ADRIAN ADKINS, Clorox Co.
Vice-President-KE DALL TRAUTMAN, Sherwin-Williams Co.
Secretary-SANDRA LUND, O'Brien Corp.
Treasurer-ROBERT MILLER, F.W. Dunne Co.
Society Representative-BARRY ADLER, Royelle, Inc.

HOUSTON
President-DON MONTGOMERY, O'Brien Corp.
Vice-President-RICHARD BATCHELOR, Valspar Corp.
Secretary-ART McDERMOTT, Nalco Chemical Co.
Treasurer-RUDOLF F. BURl, Champion Coatings, Inc.
Society Representative-WILLY c.P. BUSCH, PPG Industries

KANSAS CITY
President-GENE WAYENBERG, Tnemec Co., Inc.
Vice-President-MEL BOYER, Patco Coating Products
Secretary-H. DENNIS MATHES, Cook Paint & Varnish Co.
Treasurer-STEVE BUSSJAEGER, Davis Paint Co.
Society Representative-NORMAN A. HON, Cook Paint &

Varnish Co.

LOS ANGELES
President-LLOYD HAANSTRA, Sinclair Paint Co.
Vice-President-EARL SMITH, Spencer Kellogg Div., Textron,

Inc.
Secretary-HENRY J. KIRSCH, Trans Western Chemicals
Treasurer-MIKE GILDON, Guardsman Chemicals
Society Representative-DERMONT G. CROMWELL. Sinclair

Paint Co.

LOUISVILLE
President-JOHN LANNING, Porter Paint Co.
Vice-President-ED THOMASSON, Louisville Varnish Co.
Secretary-JOYCE SPECHT, Porter Paint Co.
Treasurer- W. JERRY MORRIS, Celanese Plastics & Specialties
Society Representative-JAMEs A. HOECK, Reliance-

Universal, Inc.
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MEXICO
(1982-83 Society Officers)

President-MAURICIO ESQUIVEL, Pinturas Azteca, S.A.
Vice-President-TERESA SUAREZ, Sherwin-Williams, S.A. de

C.V.
Secretary-GEORGE CARRINGTON, Nuodex Mexicana, S.A.
Treasurer-ANTONIO HERRERA, Intertrade, S.A.
Society Representative-ANTONIO PINA, Mexicana de Pin­

turas, S.A.

MONTREAL
President-BERT PAPENBURG, Canada Colors & Chemicals
Vice-President-ROBERT PAYEnE, L. V. Lomas Chemical Co.
Secretary-JEAN BRUNET, Van Waters & Rogers Ltd.
Treasurer-DENNIS J. YOKOTA, Ram Petroleum.
Society Representative- HORACE PHILIPP, Sherwin-Williams

Co. of Canada Ltd.

NEW ENGLAND .
President-No BRADFORD BRAKKE, Lilly Industrial Coatings,

Inc.
Vice-President-PAuL J. MUELLER, D.H. Litter Co., Inc.
Secretary-MAuREEN M. LEIN, Raffi & Swanson, Inc.
Treasurer-CHARLES J. HOAR, Union Chemical Diy.
Society Represelllative-DAN TOOMBS, Lukens Chemical Co.,

Inc.

NEW YORK
President-HERBERT ELLIS, JR.. D.H. Litter Co., Inc.
Vice-President-MICHAEL ISKOWITZ, Koppers Co., Inc.
Secretary-RAYMOND P. GANGI, Woolsey Marine
Treasurer-KENNETH DEPAUL, Whittaker, Clark, & Daniels,

Inc.
Society Representative-SAUL SPINDEL, D{ L Laboratories,

Inc.

NORTHWESTERN
President-ROBERT MADY, George C. Brandt, Inc.
Vice-President-RICHARD JOHNSON, Cargill, Inc.
Secretary-ALFRED F. YOKUBONIS, Celanese Specialty Resins
Treasurer-JIM LAWLOR, Diamond Vogel Paints
Society Representative-RICHARD FRICKER, Valspar Corp.

PACIFIC NORTHWEST
Presiqent-RoBERT HOGG, Preservative Paint Co.
Vice-Presidelll-OnWIN SCHMIDT, Shanahan's Ltd.
Permanent Secretary-WILLIAM SI1ACKELFORD,' Gaco-

Western, Inc.
Treasurer-DENNIS HATFIELD, J.F. Shelton Co.
Society Representative-DERYK PAWSEY, Rohm and Haas

Canada Ltd.

PHILADELPHIA
President-FRANK BARTUSEVIC, Chapman Industrial Finishes
Vice-President-WILLIAM GEORGOV, J.M. Huber Co.
Secretary-ROBERT L. TOZER, Delkote, Inc.
Treasurer-PHILIP A. REITANO, Kay Fries, Inc.
Society Representative-CARL FULLER, Reichard-Coulston,

Inc.
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PIEDMONT
President-JAMES HUSTED, Mobil Chemical Co.
Vice-President-PHILLIP WONG, Reliance-Universal, Inc.
Secretary-MIcHAEL DAVIS, Paint Products Co., Inc.
Treasurer-STEPHEN B. LASINE, Southchem Inc.
Society Representative-GARY MARSHALL, Paint Products

Co., Inc.

PITTSBURGH
President-MIcHAEL GILLEN, Van Horn & Metz Co.
Vice-President-CLIFFORD SCHOFF, PPG Industries, Inc.
Secretary-JosEPH MASCIA, Campbell Chemical Co.
Treasurer-RAYMOND T. CHLODNEY, Puritan Paint & Oil Co.
Society Representative-EDwARD VANDEVORT, PPG Indus-

tries, Inc.

ROCKY MOUNTAIN
President-DON SHILLINGBURG, Union Chemical Diy.
Vice-President-LAWRENCE LEWANDOWSKI, J.D. Mullen Co.
Secretary-CARWIN BEARDALL, Howells, Inc.
Treasurer-CRAIG R. HANSEN, George C. Brandt, Inc.
Society Representative-JAMEs E. PETERSON, Peterson Paint

Co.

ST. LOUIS
President-RoBERT J. GIERY, Spatz Paint Industries, Inc.
Vice-President-WILLIAM TRUSZKOWSKI, Mozel Chemical

Products Co.
Secretary-CHARLES L. GRUBBS, Rockford Coatings
Treasurer-MERLE D. HELD, Cyprus Industrial Minerals
Society Representative-THOMAS FITZGERALD, SR., Sterling

Lacquer Mfg. Co.

SOUTHERN
President-WILLIAM G. EARLY, Piedmont Paint Manufac-

turing Co.
Vice-President-JIM E. GEIGER, Sun Coatings, Inc.
Secretary-SAL G. SANFILIPPO, Reichhold Chemicals, Inc.
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Surface Characteristics
That Control the Phosphatability

Of Cold-Rolled Steel Sheet

Shigeyoshi Maeda
Nippon Steel Corporation'

The factors that control phosphatability were in­
vestigated using various cold-rolled steel sheets
with different manufacturing conditions. The con­
tributing factors to the phosphatabilitywere studied
by Auger electron spectroscopy and secondary ion
mass spectrometry from the view point of adsorption
of nucleating agents (Ti-colloid and Ni2+ ion, both
generally used in a commercial phosphate treat­
ment) because the adsorption of the nucleators
substantially controls the grain size of the phos­
phate coatings. A high steel surface carbon level
leads to a coarse grain size of the zinc phosphate
coating, resulting in poor paint performance. This
result is attributed to a reduction of titanium
adsorption. On the other hand, the surface man­
ganese improves the phosphatability because, unlike
the carbon, it increases nickel adsorption by in­
creasing the activity of ferric oxide films on steel
sheets. The effects of manufacturing conditions
such as annealing on surface compositions are also
discussed.

INTRODUCTION

Cold-rolled steel sheet, which is now widely used for car
bodies and appliances, has a bright finished surface with
an appropriate surface roughness to hold a lubricant and
to prevent gallingt during stamping. Any rust or
oxidation tint (temper color) must be avoided since these
materials are directly subjected to surface treatment
(degreasing, conversion coating, and painting) after being
stamped.

-R&D l.ahor<lwric\-I. 1f\IX IJOI.1\'akah'lTil-ku. Kaw'l~'lki, .Iapan
+G"lIing j, ·;urfacl' (!;tillage.' c"u~l'd hy !ncal welding as a con.~C4Ul·ncc or friction between

I1HlIinl! mel .. 1 rilrl~.
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The surface ofcold-rolled steel sheets is usually covered
with carbon, iron particles, and other adhering con­
taminants.'-7 Recent techniques for surface analysis, such
as secondary ion mass spectrometry (SIMS or IMA),
Auger electron spectroscopy (AES), and X-ray photo­
electron spectroscopy (ESCA or XPS), have revealed
that various elements, such as manganese, silicon,
aluminum, and chromium are enriched in the surface
layer as an oxide.8

-
11 Many researchers have already

shown that carbonaceous contaminants on the surface
deteriorate subsequent conversion coating (phosphate
treatment), with resultant poor corrosion performance
after painting. I

-
7 However, the function of carbon on

phosphate crystal formation has not always been clar­
ified, although the mechanism based on electrochemical
inactivity of the carbon film has been proposed by Iezzi
and Leidheiser.7Furthermore, the effect ofother enriched
elements like manganese and silicon on phosphatability
has not been investigated.

In phosphatizing, titanium colloid and nickel ion are
generally used as a nucleating agent in order to provide
nucleating sites on the surface for grain refining.
Titanium colloid is used prior to phosphating (im­
mediately after degreasing) and nickel ion is added in the
phosphate solution itself. The effect of nucleators (both
titanium and nickel) is of great consequence when it is
considered that paint performance is primarily governed
by the grain refining of the phosphate film, but no
particular attention has been paid to the function of the
above nucleators to date. One exception is the work done
by Claus and Wenz'2 in which they tried to determine the
titanium adsorption with respect to surface cleanliness of
steel, but unfortunately and quite curiously, titanium
could not be detected by either AES or SIMS.

The objective of the present paper is to clarify the effect
of surface composition including carbon on paint
performance and to provide further insight into the
phosphatability by investigating the relationship between
deposition of nucleators (titanium and nickel) and steel
surface composition.
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Materials

CoMMERCIAL SHEETS: Fifty sheets of various composi­
tions (Rimmed,** AI-killed,t and Si-killed steels) and
different manufacturing conditions (with and without
electro-degreasing, batch, and continuous annealing)
were taken from various steel coils.

LARORATORY-ANNEALED SHEETS: Two typical types of
sheets (AI-killed and Si-killed steels) were taken from
coils prior to annealing in production line, and then
subjected to laboratory annealing for 4 hr at 700°C in an

··Rimmed steel is the steel in which the dissolved oxygen gas is removed from
the liquid steel as CO: by a hcat-convCclion-induced stirring (rimming action)
during solidification.

: Killed steel is deoxidi/cd by adding aluminum or silicon.

T.T.V.: 105.4-0.44Iron-1.13C
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Figure 2-Mulliple regression analysis of tape test values
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Measurement of Surface Contamination

Surface contaminants of the sheets include carbo­
naceous deposits and iron particles. A practical test to
evaluate sheet cleanliness is the so-called tape test in
which adhesive tape is applied to the steel surface and
then peeled off. The degree of blacking of the tape is
measured using a densitometer. The tape opacity was
defined as 100% on transparent tape (obtained on white
paper) and zero percent on black tape. To measure
quantitatively the carbonaceous surface contaminant.
the method proposed by Hospadaruk, et aI.' was used in
which the contaminant is removed by mopping with a
glassfiber filter saturated with 50% HCI solution, and
then, the total carbon content of the paper is measured in
a combustion test.

0 7 r: - O. 7 820
Q.

t 6
ell • • ••c- 5 ••• •
~ •
~ • • •4 •- • •
'"~ 3
ell •
c •'0. 2 • •c. • • •
~1 • I ~• •

0 • .:
60 70 80 90 100

Tape test value ( %

Figure 3-Correlation between tape test and corrosion resistance
of full painted sheets
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Analysis of Surface Layer

The oxide film thickness on the steel surface was
measured by the ellipsometer and the surface com­
position was analyzed by AES and SIMS. Measuring
conditions were as follows.

(I) A ES measurement
Instrument: SAM-590 (made

by PHI)
Accelerating voltage of

primary beam: SkV
Current of primary beam: 3.0 X 10-0 A
Modulating energy: 6 eV p_p

Beam radius: 100 J.lmq,
Vacuum: 6 X 10- 10 torr

(2) SIMS measurement
Instrument: IMA-Model II

(made by
HITACHI)

Accelerating voltage of
primary beam: I2kV

Current of primary beam: 2.2 X 10-7 A
Species of primary ion: 0/
Diameter of primary ion

beam: 1 mmq,
Vacuum: 6 X 10-7 torr
Sputtering speed: 10A/ min (as Fe)

Phosphate Treatment and Coating

Both spray and immersion commercial zinc phosphate
solutions were used to phosphate coat the various steel
sheet panels. After being zinc-phosphated, the panels
were electrocoated with an anodic primer by applying a
constant voltage of 150 V, followed by baking for 20 min
at 180 0 C, producing a dry film thickness of 20 J.lm. The

Table 1-Correlation Coetlicients between Surface
Enriched Elements and Paintabilily of Cold-rolled

Steel Sheets (50 sheets)

SST (480 hr)
Surface elementsl Phosphol.

Performance crystal size Creopbock 811sloring

C(mg/m') 0.039 0.218 0.367"
C (AES) 0.055 0.178 0.304'
C' (SIMS) 0.135 0.251 0.385"
Si' (SIMS) 0.141 -0.065 -0.223
Mn' (SIMS) 0.363" -0.329' -0.347'
AI' (SIMS) 0.083 0.052 0017
Cr' (SIMS) 0.141 -0.101 0.022
Ti' (SIMS) 0.158 -0.145 -0.225

(<ll Signifil:ant .11 hdow lh~ lUIS rrohahility unit
(h) Significant al hdow the 0.01 proh,lhitil)' unit

primer coated sheets were scribed and subjected to a salt
spray test (SST).

For cyclic corrosion test, full coated panels were used.
After electrocoat, an alkyd resin surfacer was spray
applied to a dry film thickness of 35 J.lm and baked for 30
minutes at 1400 C. and then an alkyd resin topcoat was
spray applied to 35 J.lm thickness and baked under the
same conditions,

Evaluation of Phosphatability
And Paint Performance

To evaluate the porosity of phosphate film, two
different methods were used: the ferroxyltest proposed
by Cheever" and oxygen reduction method proposed by
Zurilla and Hospadaruk,l4

Paint performance was evaluated by salt spray test
(SST) for primer-coated sheets and by cyclic corrosion
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phate crystals formed on cold-rolled steel sheets

Figure 5-Elfect of the surface carbon on blistering 01 fhe
phosphated and painted sheets (SST, 480 hr)
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Figure 8-Relationship between ferroxyl test values for various
phosphated sheets and salt spray creepback for the phosphated

and painted sheets (SST, 480 hr)

test for full painted sheets. On salt spray test, paint
creepback of the scribed marks and blistering besides the
scribe (test area: 20cm2

) were evaluated after 480 hr
exposure. The cyclic corrosion test conditions were as
follows.

(I) Immersed in warm water (38° C) for 5 days and air
dried.

(2) Stone chipped by a drop method using steel nuts of
V. in <P (panel angle: 45°, projection height: 4.5 mi.

(3) Subjected to cyclic test (SST 3 days-outdoor
exposure 4 days) for 4 cycles and SST 3 days.

(4) Air dried for 30 min and tape peel tested.

The corrosion performance was evaluated by chipping
test rating (1-10 rating) after tape peel testing.

Measurement of Nucleators Deposition

Deposition of the titanium on the steel surface was
measured by AES and SIMS on the sample after
pretreatment prior to zinc phosphating. The titanium
pretreatment was carried out according to the standard
procedure of phosphate treatment, in which the de­
greased panels were dipped in 0.1% solution of PN-Z
(made by Nihon Parkerizing Co.) for 20 sec at room
temperature, followed by warm water rinse (5 sec
dipping).

In the case of nickel deposition, nickel chloride
solution (0.6 giL Ni2., pH 4.7) was used instead of the
actual phosphating solution because the precipitated
phosphate crystals inhibit the direct measurement of the
deposited nickel. The deposited nickel was measured by
AES on the sample after being dipped in NiCh solution
for 2 min at room temperature, followed by warm water
rinse.

10 r; 0.514 •
N

~ 8
en
E

Measurement of Stability of Oxide Film
On Steel Surface

The autoreduction time is used for estimating the oxide
film stability. ,. Since the ferric oxide films have more
noble potential than iron, the autoreduction time can be
determined by measuring the potential change which
occurs when the oxide film dissolves into solution.

It is known that the ferric oxide film (Fe20,) on steel
surface is removed by autoreduction phenomena when
the steel sheet is immersed in a borate-HCI buffer
solution. 1j The auto reduction reaction is described as
follows.

11l 6 •() •• • •E •
Q) 4 •~
() •• •
I • •
c •••0 2 •••.g
~ ."" ... •
11l • ...,,- ..
U ....... •0

20x10
4

0 5 10 15

Carbon-SIMS (countsxsec)

Figure 7-Correlation between chemically determined carbon
and SIMS-carbon

Anodic reaction:
Cathodic reaction:

Fe = Fe 2' + 2e
Fe20.. + 3H 20 + 2e =

2Fe2' +60W
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RESULTS AND DISCUSSION

Surface Cleanliness and Palntability

Figure I summarizes surface carbon, iron particle
level, and oxide film thickness of 50 sheets. The average
carbon value was 2.2 mg/ m2 (0.20 mg/ ft 2

) and over 96%
of the sheets passed the carbon limit indicated by
Hospadaruk, et al.,z as a dividing point between clean
and dirty steel (0.65 mg/ft 2

). When comparing batch
annealing(B.A.) with continuous annealing(Continuous
Annealing and Processing Line, C.A.P.L.), the average
values of carbon and iron particles were smaller in
C.A.P;L. than in B.A. (2.4 mg/m 2 of carbon and 27.2
mg/ m- of iron ~articles in B.A. but 1.0 mg/m 2 ofcarbon
and 17.2 mg/m- of iron particles in C.A.P.L.). One of the
reasons is that C. A. P. L. materials are electrodegreased
before annealing but B.A. includes the materials with and
without electrodegreasing. Figure I also shows that the
average of the oxide film thickness is about 100A and is
thicker in batch annealing then in continuous annealing
(C.A.P.L.).

Sheet cleanliness by tape test is said to be determined
by carbonaceous contaminant and iron particles. This
was proved by the multiple regression analysis for tape
test values as shown in Figure 2. The multiple regression
equatIOn Induced by the amounts of carbon and iron
particles is expressed as follows:

T.T.V. (Tape Test Value) = 105.4 - 0,44 Iron (mg/m')-
I.I:1C (mg/m') (I)

In Figure 2, the ordinate indicates the calculated values
from carbon and iron particles according to equation (I)
and the abcissa is the actual tape test values. A high
correlation coefficient (r:O.897) between calculated and
observed values and an intercept constant (105.4) close to
100 (corresponds to clean surface) prove that the tape
cleanliness is substantially determined by surface carbon
and iron particles.

Figure 3 shows the correlation between tape test values
and corrosion performance of the full painted sheets. The
corrosion resistance of the full painted samples is clearly
tmproved with increasing surface cleanliness of the
sheets.

Vol. 55, No. 707, December 1983

To clarify the influence of surface composition
including carbon on paintability, the chemical composi­
tion determined by SIMS and AES were compared with
salt spray performance of electrocoated sheets (p,rimer
alone) and phosphate crystal size. The statistical analysis
results (correlation coefficient) are shown in Table I.
Here. the steel surface composition was analyzed for
carbon, silicon, manganese, aluminum, chromium, and
titanium. The concentration of these elements deter­
mined by SI MS was represented as integrated values
(counts X sec) from top to 150A in depth, but the carbon
by AES is represented as atomic concentration. Although
the correlation coefficients are not high, the surface
carbon, regardless of the measuring method, has an
adverse effect on salt spray performance, particularly on
blistering. The statistical analysis also revealed that
surface manganese improved the corrosion performance,
which was supported by the fact that manganese makes
the phosphate crystals finer and more dense, as shown in
Figure 4. Figures 5 and 6, respectively, show the effect of
the carbon and manganese on salt spray performance.
A similar result for manganese salt spray test was also
reported by Westberg and Barjessen, 17 but they state that,
in an exposure test, the manganese does not always have
a good effect on corrosion performance. The cause of this
discrepancy has not yet been clarified. However, some
car makers strongly demand a finely grained phosphate
coating since they have abandoned chromate sealing
(rinse) after phosphating on the grounds of health and
pollution concerns. Therefore, as far as the phosphat­
ability is concerned. surface manganese is considered to
be a desirable element. The functions of surface carbon
and manganese on phosphatability will be discussed
later. Figure 7 shows the relationship between chemically
determined carbon and SIMS carbon. A reasonably
good correlation was obtained between these tests.

Evaluation Methods for Phosphate Coating

. It is generally agreed that a "good" phosphate coating
IS not dependent on its quantity (coating weight) but on
its quality which involves finely grained phosphate
crystals (less porosity). The simplest and best known test
for evalulating porosity is the ferroxyl test (Ferrotest)
developed by Cheever.1.l Figure 8 shows the relation
between ferroxyl values and salt spray creepback for

47



s. MAEDA

Effect of Ti ---;

r---- Effect of Ni

Without pre-conditioning

Ni less solution

With pre-conditioning
(Ti adsorption)

Ordinary solution
( 0.30 gIl Ni 2+ )

Figure 10-Etlect of surface activator (Ti
colloid) and nucleating agent (Ni ion) on

phosphate crystal formation

primer coated sheets. There exists a fairly good cor­
relation between them but the data are considerably
scattered.

A method proposed in recent years is measurement of
current density for oxygen cathodic reduction in an
alkaline solution." which is based on the assumption that
oxygen can be cathodically reduced only on a bare steel
area (pores in phosphate film). The results of the oxygen
reduction current measurements are shown in Figure 9.
In this case. salt spray performance was evaluated,
respectively, by creepback from scribe marks and
blistering besides the scribe marks. The oxygen reduction
current appears to correspond better to blistering than to
scribe creepback.

Factors Controlling Phosphatability

As is well known. the phosphate reaction is initiated by
iron dissolution by phosphoric acid; as a result of
hydrogen ion consumption, zinc phosphate crystals
precipitate at the local cathodes on the iron surface.
Therefore. the reaction is essentially electrochemical.
However, it should be noted that nucleating agents such
as titanium salts and nickel are generally used in
commercial phosphatizing to provide finely grained
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phosphate film. Fiiure 10 shows the extent to which the
titanium and nickel affect grain refining of the phosphate
coating. It can be seen that the crystal grain becomes vel'\'
coarse without chemical activation (titanium colloid
treatment) and nickcl ions in phosphate solution. This
result shows that both titanium and nickel substantially
control the grain size. Therefore. the main concern now i's
with investigating the role of the nucleating agent with
respect to phosphatability. Figure II shows an AES
spectrum of the sample after chemical activation
(titanium treatment). Fif.:ure 12 shows the relation
between surface carbon and adsorbed titanium deter­
mined by AES. For this measurement, samples with a
wide range of surface cleanliness were selected. The resu It
clearly shows that surface carbon inhibits the titanium
adsorption and thereby deteriorates the phosphate
coating. The reason that Claus. et al.. could not detect the
titanium may be due to a difference in the chemical
activation agent used.

Unlike titanium adsorption, nickel deposition is
closely related to stability of the ferric oxide film on steel
sheet. Figure 13 shows the effect of autoreduction time of
the oxide films on nickel deposition. The shorter the
autoreduction time. the greater is the nickel deposition.

As shown in Fif.:ure 14. the autoreduction time is
mainly dependent on manganese and decreases with

Journal of Coatings Technology
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increasing surface manganese. It is well known that the
autoreduction is essentially governed by the anodic
defects present in the oxide film and not by the oxide film
thickness." Accordingly, the manganese contributes to
form the anodic defect in the oxide film and makes the
oxide film unstable. As is well known. nickel ions
precipitate on stecl surface by a substitution reaction
(Ni" + Fe = Ni + Fe") due to a potential difference
between nickel (-0.23 V vs NHEat standard state) and
iron (-0.44 Vvs NHE). Ferric oxidefilm (Fe 20J) on steel
surface, however. has extremely noble potential (for
example; 0 ~ -0.1 V vs NHE) and therefore, the nickel
can not precipitate not so far as the ferric oxide is
removed. It is therefore quite reasonable that nickel
deposition is increased with a decrease in autoreduction

Figure12-Relationship between titanium adsorption and surface
carbon 01 various cold-rolled steel sheets (AI killed steel)

time (increase in anodic defects). However, the limita­
tions of these considerations should be kept in mind
because the nickel deposition experiment is simulated by
nickel chloride solution.

An increase in manganese content in steel also causes
an increase in manganese sulfide (MnS) as a result of the
reaction of Mn + S = MnS in steel. where sulfur is
entrapped in steel as impurity. It is well known that the
manganese sulfide functions as an anodic depolarizer and
thereby accelerates the dissolution reaction in acid media
and results in good phosphatability.17 As reported
before,19 the manganese increases surface manganese
(MnO) and also inhibits the graphitization. Therefore, it
can be concluded that the manganese in steel is a
beneficial element for phosphatizing.
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Figure 14-Ellect 01 surface manganese on the autoreductlon
time 01 the lerric oxide IIIms
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Figure15-Effectofthedewpoint 01 5% H2 - N2
gas on the surface enrichment 01 variou~

elements (annealed at 700' C, 4 hr)
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Surface Segregation and Its Control
By Manufacturing Conditions

The surface carbon is believed to originate' from
residual rolling oil, deposition of gas component, and
graphite formation. To minimize the surface carbon,
electrodegreasing in alkaline (orthosilicate) solution
prior to annealing and change to HNX gas (H 2 - N2)

from DX gas (CO, CO2, H2 and N,) are widely adopted
at production sites. However, the electrocleaned and
HNX gas annealed coils are occasionally contaminated
by graphite carbon which is attributed to the decom­
position of carbide (cementite, Fe,C) present in the
vicinity of the steel surface. 19. W The graphite formation
can be inhibited by adding elements like manganese and
chromium which stabilize cementite at high tempera­
tures. An increase in sulfur content in steel or application
of sulfate coating prior to annealing is another effective

method to inhibit the graphitization. Recent work of the
authors has revealed that silicon in steel remarkably facili­
tates the surface carbon segregation and thereby leads to
poor phosphatability.19

Other surface enriched elements observed besides
carbon are manganese, silicon, aluminum, chromium.
phosphorus, etc. Enrichment of these elements is believed
to be due to preferential oxidation by gas reaction in a
protective atmosphere. Since the above elements have a
higher affinity for oxygen than iron, they segreate to the
surface where they are present as oxides. With regard to
silicon, its origin is also from the orthosilicate bath. In
HNX gas atmosphere, whether or not the oxidation
occurs depends on the ratios of PH20 and PH2 which
correspond to the equilibrium x M + yH 20 = M, Oy +
yH 2 at the annealing temperature: Figure 15 indicates
the dependency of surface of enrichment on H20 content
(represented as dew point) in the atmosphere of 5% H, -
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faces on batch and continuously annealed I:

materials. (Both sheets were electrodegreased
prior to annealing)

N1. It can be seen that a maximum enrichment exists at a
specific dew point for all elements involved and that it is
difficult to prevent such elements as manganese, silicon.
and aluminum from oxidizing even though the dew point
is below -400 C (except +200 C at which substrate iron is
oxidized). In order to prevent the graphitization, it is
useful to keep the dew point at about 00 C (20 0 C of dew
point leads to the oxidation tint of the sheet). One
possible procedure for reducing the enrichment is to use
the time-saving C.A.P.L.. which also has the advantage
of reducing the surface carbon by gas cleaning action
since the free surface of the steel strip can interact more
freely with the protective gas in the continuous annealing
than in the batch annealing. In addition, an electro­
degreasing section is equipped at entry section of the
C.A.P.L. Figure 16 compares the surface composition
between batch and continuously annealed sheets. Surface
segregation of the elements except silicon is greater in
B.A. than in C.A.P.L. since annealing time of B.A. is
longer than that of C.A.P.L. (soaking time; 6 hr in B.A.
and 5 min in C.A.P. L.). The major part of the segregated
silicon originates from the orthosilicate in the degreasing
bath. and it appears as a back-diffusion of silicon into
bulk on B.A. material.

CONCLUSION

There are several factors which influence paint
performance of cold - rolled steel sheets. One major
factor is the surface cleanliness which is affected by both
carbonaceous contaminants and iron particles. The
carbon, in particular. leads to an increase in porosity for
zinc phosphate coatings, resulting in poor paint per­
formance. The carbon originates from the breakdown of
residual rolling oils left on the steel surface and from the
decomposition of cementite in the vicinity of the surface
layer during annealing. The carbonaceous residue can be

minimized by using an electrodegreasing process prior to
annealing. C.A.P.L. is more advantageous for surface
cleanliness due to its gas cleaning action. Another factor
contributing to phosphatability is surface manganese
which is enriched in steel surface by preferential
oxidation during annealing. The manganese makes
phosphate coating denser, leading to improved paint
performance.

Grain refining of the phosphate coatings is greatly
dependent on adsorption of titanium and nickel used in
the treatment as nucleating agents. Surface carbon
inhibits the titanium adsorption, resulting in a coarse
grained phosphate. Nickel deposition is mainly control­
led by stability of ferric oxide films on steel surface.
Surface manganese makes the oxide films unstable, with
resultant higher nickel deposition, exhibiting good
phosphatability.
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Particle Packing Analysis
Of Coatings Above the

Critical Pigment Volume Concentration

Reynaldo Castells, Jorge Meda,
Juan Caprari, and Monica Damia

CIDEPINT*

INTRODUCTION

·('cnlro de [rlVcstig<lcion )' IksMTolio en Tcchnl)logi<l de Pintuf<ls. 52 cr'ltn: 121-122. 1900
l.a PlaIa. Argentina.

where Vp is the pigment volume and Vb the volume of
binder.

In 1949, Asbeck and Van Loo l demonstrated that there
is a critical pigment volume concentration, the CPVC,

Extensive experimental research performed during the
last 30 years has led to the universal recognition of the
importance of the volumetric relationship between
pigment and binder in the determination of paint film
properties. Consequently, the formulation in terms of
weight relationship, usual at the early period of the paint
industry, has been substituted for volume relationships.
The most common of these is the pigment volume
concentration, PVC, and is defined by

above and below which many of the physical properties
of paint films show dramatic changes. The CPVC
corresponds to the pigment volume concentration at
which the binder just fills the voids between the packed
pigment particles. The method proposed by Asbeck and
Van Loo for its determination depends on the measure­
ment of the volume of a filter cake of pigment and binder
containing a known pigment volume. However, the
packing of pigment particles in liquid paints can be quite
different from that in dry films, especially with non­
spherical particles. The estimation of CPVC from oil
absorption' is affected by the same limitation.

Changes in dry film properties can be used to
determine its CPVC value. 3,4 Film density is the property
most closely associated with CPVC, and the densities of
dry films have been measured by means of two
experimental procedures. The method proposed by ColeS
consists of painting a piece of a tungsten rod (a metal
denser than mercury) and weighing it successively in air
and in mercury. Pierce and Holsworth' determined the
volume of paint films stripped from Teflon-coated metal
sheets by cutting 3 X I in. pieces using a microscope slide
as a template and measuring their thickness using a
micrometer reading to 10-4 in.

Film density determination by water immersion
method are reported in this paper. The formulation can
be studied on the support material for which it was
projected, the conditions being closer to reality than in
stripped film or on a tungsten surface; the only obvious
limitation is imposed by the eventual hygroscopicity of
the film.

Density data obtained for three different pigment­
binder combinations on a broad range of PVC values are
discussed in terms of a packing model that accounts for
density changes from PVC = 0 to PVC = I. Both the
model and the experimental data point to a nonlinear
density-PVC relationship above the CPVC, and to the
existence of a new characteristic point.

(I)pvc=_v_,_
v, + Vb

Dry film densities are determined by hydrostatic
weighing; the method is rapid. precise, and can be
applied on real films. The experimental data for
films constituted by zinc. zinc oxide, or aluminum as
pigment, and a mixture of chlorinated rubber plus
chlorinated paraffin as binder are reported and
interpreted by a packing model. This model predicts
the existence of two characteristic points In the
plots of film properties against PVC: the CPVC.
defined in 1949 by Asbeck and Van Loo, and a point
of maximum film porosity designated CPVC'. There
is a nonlinear decrease in film density between the
two points. A method for their location is proposed.
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Nomenclature

Figure 1-Schematlc of the different stages In the packing of
homogeneous, spherical particles

•••(a) (b) (c)

At different points of this section, with the aim of a
better visualization, reference will be made to an ideal
system. Such a system is constituted by spherical particles
of a uniform diameter, d, distributed uniformly through­
out the film according to a cubical packing arrangement.
The addition of binder does not modify the particles

FILM DENSITY AS A FUNCTION OF PVC

PVC, depending only on the chemical properties of the
pigment surface and of the binder molecules.

With increasing pigment concentration, the mean
distance between particles will decrease, until the point of
maximum packing density is reached. This is the second
characteristic point on the plot of film properties against
PVC, and corresponds to the Critical Pigment Volume
Concentration of Asbeck and Van Loo (Figure I c). At
this point, the particles will be in contact through their
adsorption layers, and the free binder just fills the voids
between particles. The evidence of the existence of an
adsorption layer is found in the comparison of experi­
mental CPVC values with the packing factors of dry
particles. A survey of the literature' indicates CPVC
values between 0.35 and 0.75, while the minimum
packing factor (corresponding to a randomly packed bed
of spherical particles of uniform size) is 0.64. This value
increases with particle size differences. The adsorbed
layer prevents particle-to-particle contacts, and the
packing factors attainable in paint films are smaller than
those corresponding to dry pigment beds.

PVC increments above the CPVC cannot promote
closer particle approach. The system does not contain
binder enough as to fill the voids between particles, and
this volume difference is occupied by air. The appearance
of this new phase in the system characterizes its entrance
into Region II (Figure I d). It is an assumption of this
model to suppose that the adsorbed layer remains
unaffected along this region, and that the rise in film
porosity with increasing PVC is made exclusively at the
expense of the free (interparticle) binder.

A point will be reached in which air fills all the voids
between particles, and all of the binder in the system is
allocated in the adsorption layer. This is the third
characteristic point of the system, henceforth designated
as CPVC· (Figure I c). According to the assumptions of
this model, the adsorption layer in this point will be
identical to that in the CPVc.

Further increments in the PVC are made at the expense
of the adsorption layer, whose thickness will lessen with
each pigment increment. The film has entered into
Region III (Figure I f) where its porosity will not suffer
large variations, as the point of larger porosity was
reached at the CPVC·. This region has its theoretical end
at PVC = I, the fourth characteristic point of the system,
where it will rarely exist as a film (Figure I g).

Latex coatings are not covered by this model. Latex
vehicles are suspensions of discrete spheres whose
particle size range may be close with that of the pigment.
The vehicles of the paints studied in the present paper are
solutions of binder in solvent. Pattoil) has discussed the
differences between both packing mechanisms.

PYC=CPVCO(PVC<CPVC

CPVC(PVC(CPVC·

CPVC·<PVC<I PVC:I

•(f) (g)

••(d) {el

pvc =0

~ BINDER

•

PIGMENT
P4RT1ClE

•

ADSMTION
LAYER

OA"

Vp: pigment volume
Vb: binder volume
d: pigment particle diameter
a: adsorbed layer thickness

Va: air volume
</>': film packing factor
</>: pure pigment packing factor

"": pure binder density
Pp: pure pigment true density
p: film density

Wp: pigment weight fraclion
P: film porosity

MODEL DESCRIPTION

The first characteristic point on a plot of film
properties against pigment concentration will be that
corresponding to PVC = 0, that is a pure binder film
(Figure I a). As pigment is introduced into the system, a
given quantity of binder will be strongly adsorbed on the
surface of the particles. Along this region (Region I), the
system may be imagined as constituted by pigment
particles covered by the adsorption layer, dispersed in a
free binder medium (Figure 1 b). An additional assump­
tion of this model is that the thickness of the adsorption
layer is independent both of the particle size and of the
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Tlble I-Vlrlltlon In the Pecking FrICtion
Of I Given Distribution of Spherlcel Plrtlcles

Clused by I Constlnt Increment In the Pertfcles Dlemeter
(Arbltrlry Units)

Original DI.lrlbutlon

Packing
Fraction 0.663
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Variation -

0.05 I
0.10 2
0.20 3
0.30 .4
0.20 5
0.10 6
0.05 7

Incremenled Dlamete..

Increment =1 Increment ~ 2

2 3
3 4
4 5
5 6
6 7
7 8
8 9

0.652 0.649

-1.6 -2.1

Partlde
Diameter

Volume
Fraction

spatial distribution, but these will now be covered byan
adsorbed layer of uniform thickness, a. Systems of
practical interest can be quite distant from this ideal one;
a double parenthesis in the number corresponding to an
equation means that it is valid only for the ideal system.

The film packing factor will be symbolized in general
as cJ>', and is defined by the equation

q/ ~ Y..!- (2)v,

Vr is the film total volume, equal to Vp+Vb +V" where V,
is the air volume in the film. The symbol cJ> will represent
the pure pigment packing factor. The relationship
between cJ>' and cJ> can be highlighted by means of the ideal
system: a cubic bed with n spheres of uniform diameter,
d, on each edge, distributed according to a cubical
packing arrangement, will contain a total of nJ spheres;
the pigment volume will, therefore, be nJ (17' dJ/6). When
the bed is composed by pigment particles only, the length
of the edge of the cube will be nd, and the packing factor
cJ> can be written

(8)

«9))CPVC ~ '" [_d_J'
d + 2 aJ

PI ~ p, + (p, - p,) PVC

indicating a linear relationship between P and PVC.

PVC = CPVC-The considerations leading to equa­
tion (7) are still valid at this transition point, and the
system CPVC value is equal to the film packing factor
cJ>' at this point. For an ideal system, from equation «4)),
it is possible to write

(5)

«4))

(3))'

n'(lTd' /6) (d)'
"" ~ [n(d+2a))' ~ '" d + 2 a

The mass (m) of the film can be expressed by

m ~ v, p, + Vb p, ~ (V, + Vb) [Pb + (p, - Pb) pVC)

n' (lTd'/6)
"'~~~lT/6

However, when each particle is covered by an adsorption
layer of thickness a, the length of the cube edge will be
n(d + 2 a) and the packing factor, cJ>', may be expressed

Pb (CPvC)
PII ~ (p, - p,) CPVC +----pvc (II)

When this expression is introduced in equation (6), the
relationship between film density and PVC along Region
II is obtained:

REGION II: CPVC < PVC < CPVC*-Once the
pigment particles have reached the arrangement of
maximum approach allowed by their adsorption layers,
further increments in pigment concentration provoke the
displacement of binder by air. However, the thickness of
the adsorption layer (and therefore the mean distance
between particle centers) remains unaffected. Conse­
quently, the packing fraction within this region, cJ>'II,
retains the value attained at the CPVC, i.e.

where Phis the pure binder density and Pp the pure
pigment (true) density. By combining equations (5) and
(2), it is possible to obtain a general equation for the
film density, p:

""P ~ PVC [Pb + (p, - p,) PVC) (6)

Differences in the quotient cJ>'/ PVC account for
differences in the p-PVC relationship in the different
system regions sketched in the former section.

PVC = 0-The result for a pure binder film is obvious:
p = Pb.

REGION I: 0 < PVC < CPVC-Along this region all
of the film volume is occupied by the binder and by
the pigment particles; thus, from equations (I) and (2),

"", ~ _v_,_ ~ PVC (7)
Vp + Vb

""II ~ CPVC (10)

where the suffix 1 has been added to the packing factor
symbol cJ>' to emphasize that equation (7) is valid only
within Region I. The general film density equation (6)
is reduced to

This indicates a nonlinear fall in film density.

PVC = CPVC*- When all of the interparticle binder
has been substituted by air, the binder remaining in the
system is forming the adsorption layer. Designating this
binder volume at the CPVC* as V~, it is possible to write:

-Equations indicated in double parenthesis are valid only for the "ideal syslem~: a bed of
spherical particles of uniform diameter. spaced according to a cubical arrangement. The
remaining equations are not limited to this system, but can be applied 10 the described model.
This is obviously more generallhan the ideal system.

V, I
CPVC'~---~--

vp + V~ v~
1+­v,

(12)
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It is possible to gain an idea about the variation of this
quotient along Region III by considering it as the packing
factor of particles whose diameter is d +2a. The results of
such a calculation starting with a particle size distribution
resembling that of our zinc oxide sample and increment­
ing the particle diameter in I and 2 units have been
gathered in Table I. The calculations were performed by
means of a computer program that follows the original
Lee8 analytical method, and make evident that very large
variations in the layer thicknesses provoke only minor
changes in the packing factor of the spheres made up of
pigment particles and their coatings. Consequently, the
quotient in equation (15) is going to remain practically
constant along Region Ill. This result together with the
general equation (6), predict an almost linear increment
in film density for this region.

For the ideal system, using equation «4» and «13»,

REGION lll: CPVC· < PVC < I-Any increase of the
pigment concentration above the CPVC· implies a
decrease of V" the volume at the adsorbed layer, a
parameter that was considered as a system constant up to
this point. Within this region,

0.5

«14))

«13))

CPVC
CPvC';--'

r/>

0.5

¢'

For an ideal system,

v~ ; [d + 2.1' _ 1
V, l d J

Combining equations (12), «(13» and «9», it is possible
to write:

PVC = I-Finally, at the last characteristic point
t/>' = t/> and p = t/> Pr'

where a is now a decreasing thickness. Combining this
result with equation (6),

CPV;i" 0.712 0

00 0.5 P 1.0

Figure 4-Llnearlzed plots of film packing factor (rf>') and porosity
(P) against PVC, for zinc particles

I [d]J "'.
pvc; ---v:; d + 2. ;~

1+-
V,

Pili; r/> [Ph + (p, - Ph) PVC]

«(16))

«17))
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Figure 6-Llnearlzed plots of film packing factor (4)1 and porosity
(P) against PVC, for aluminum particles
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Figure 5-L1nearlzed plots of film packing factor (4)') and porosity
(P) against PVC, for zinc oxide particles

PLOTS LINEARIZATIONS AND FILM POROSITY

Plots of film density against PVC are nonlinear along
Region II. Unless a large number of experimental data is
available. the location of the characteristic points will be
difficult. A method ofJinearization would be useful and is
easily accomplished through the introduction of the
pigment weight fraction, Wp:

concentrations. An analysis performed on zinc (nodular
particles) with a Sedigraph 5000· revealed theequivalent
spherical diameter distribution sketched in Figure 2. In

• Micromc:ritics Instrument Co" Norcross. GA.

A plot of p Wpl PP = cP' against PVC will display the
following behavior:

(I) 0< PVC <CPVC: a straight line with unitary slope
(equation (7)).

(2) CPVC < PVC < CPVC·: a straight line, parallel to
the abscissa axis, and intercepting the ordenate axis at
cP' = CPVC (equation (10».

(3) CPVC· < PVC < I: an almost straight line with a
slope (V p + V,) IV "" cP (equations (15) and «16»,
respectively).

As the extreme values both of cP' and PVC are 0 and 1,
this type of plot has the additional advantage of being
normalized.

Film porosity, P, can be defined by,

f\0

/2.5

3,0

(19)

(18)

4>'1---
PVC

P ~ ~ ~ v - (V, + Vbl
v v

EXPERIMENTAL

The Films

Three different pigments were studied, chosen due to
their importance in formulations with high solids

1,00L---'--..l.---'---'---0...l..S---...l...---'---'-P-V-C.1..----J,,0

Figure 7-Film density against PVC for zinc oxide and aluminum
films
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Figure 3, the results of a similar analysis performed on
the second pigment, zinc oxide, have been represented;
zinc oxide particles were acicular. The particles of the
third pigment, aluminum, were laminar; measurement by
microscopy indicated that 90% of them were smaller than
21 /olm, 6% ranged between 21 and 42 /olm, and 4% had
diameters between 42 and 54 /olm.

A mixture ratio of 10: I, weight by weight, of
chlorinated rubber (20 cp) and chlorinated paraffin (42%
of chlorine) was used as the binder. The solvent mixture
(composed by equal volumes of toluene and xylene) was
chosen so as to obtain a dry-to-touch time longer than 15
minutes for 50 ,um film thickness. The preparations were
performed in a Cowles disperser, under the constant
conditions of 20 minutes at 1250 rpm, at a temperature
lower than 40°C. After an aging period of 48 hours, all
the preparations were adjusted to the same viscosity by
addition of the mentioned solvents mixture.

Prior to painting, each system was mechanically stirred
at 200 rpm for 20 minutes. The application was
performed by brushing on both faces at 60 mm X30 mm
X 1.5 mm stainless steel sand-blasted panels that were
kept flat until dry. Each preparation was applied on 15
panels.

Density Measurements

Hydrostatic weighing constitutes a very rapid and
efficient method to determine the density of solids. In the
case of a film applied on the surface of a metallic panel,
the film density can be calculated through the following
equation:

(20)

where.
aW. = difference between the weighls of panel plus film and

nonpainted panel in air.

aw. = difference between the weights of panel plus film and
nonpainted panel in water.

Pw = density of water.

The weighings were performed on a Mettler H 20
balance, reading to 0.01 mg. No trend to weight increase
with time could be detected during the determinations in
water for periods of up to one hour. This can be
interpreted both as a nonpenetration of water in the film
voids or as an instantaneous penetration, with only a
remote possibility of the laller in face of the hydrophobic
nature of the binder. The percent standard deviation of
the results obtained for a given formulation was of 0.25%
as a maximum.

Pigment densities were measured by ASTM Method
D153, variant B, and the results (in gl cm-J

) were: 6.68 for
Zn, 5.37 for ZnO, and 3.00 for AI.

RESULTS

Figures 4, 5, and 6 are linearized plots of our
experimental results with zinc, zinc oxide, and aluminum,
respectively. The straight lines for Regions I and II were
drawn following the criteria mentioned in plots lineari-
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zation; an ideal system was assumed for Region Ill. The
vertical lines at each experimental point are an estimate
of our experimental error. Porosities, calculated through
equation (19), are plotted on the same figures.

Figure 7 is a direct representation of the experimental
data for zinc oxide and aluminum. The lines were drawn
using equation (8) for Region I and equation (II) for
Region II; an ideal system was again assumed for Region
Ill. The necessary values of PVC and CPVC· were taken
from the linearized plots.

The behavior of the formulations containing zinc or
zinc oxide as pigment follow the predictions of the
packing model. The ideal system provides a good
interpretation for the experimental results in Region Ill.

No CPVC· characteristic point was detected for paints
containing aluminum. However, the plots of density
against PVC are markedly nonlinear above the CPVc.
and the experimental points fall on the plot drawn by
means of equation (II) using the experimental values of
Pp, Pb, and CPVc. In accordance with equation (12),
when the volume of the adsorbed layer tends to zero the
CPVC· approaches unity. The CPVC· probably exists in
systems of this type but at a very high PVC value, which is
experimentally unattainable. A given pigment + binder
combination can give rise to a very thin adsorbed film as a
consequence of very low affinity; the detection of the
causes of such a low affinity constitutes a surface
chemistry problem that exceeds the scope of this paper.

CONCLUSIONS

Film density determination by hydrostatic weighing
constitutes a rapid and precise method to measure
changes in film properties as a function of its composition.
The elements required are available at any laboratory.
and the measurements are performed on a real film.
applied to the support surface for which the formulation
has been projected.

The packing of the pigment particles can be described
by a simple model that predicts the existence of a new
characteristic point, designated CPVC·, different from
the CPVC and at higher pigment concentrations.
Experimental data for two of the studied systems
corroborate the existence of the CPVC·, and reasons are
advanced to justify its absence in the formulations
containing aluminum. Both characteristic points can be
located through density determinations; the linearized
plots facilitate this task.

At the CPVC·, the film reaches its maximum porosity.
Although it is difficult to foresee the exigences of the
future technological development, its location will
probably be more important in order to formulate farther
from the CPVC· than now practiced. From any point of
view, its introduction as a new concept in pigment
packing is important.
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FSCT Paint Laboratory Seminar
Papers Now Available

Papers presented at the seminar, "Efficient Operalion of an Up-to­
Date Paint and Coatings Laboratory,"sponsored by the Federation of Societies
for Coatings Technology in Kansas City. April 26-27, are available in limited
quantities.

The package includes all 14 presentations made at the seminar, Included are
the following:

"Designing the Laboratory to Fit the Business"-O.H. Bullitt. Jr.
"Planning the Research Budget"- W.O. Manley.
"Laboratory Instrumentation and Equipment"-D.R. Brezinski.
"Use of Computers in Research and Development"-M.E, Koehler.
'The Anatomy of Synthetic Resins"- J.A. Hoeck.
"An Essential Ingredient: Continuing Education"-J.A. Gordon, Jr.
"Designing and Building a New Laboratory"-e.M. Hendry.
"Color Matching: Personnel. Instrument, Discipline Requirements"-e.J.

Sherman.
"Approach to Formulation of Architectural and Maintenance Coatings"­

J.e. Ballard.
"Approaches to Industrial Coatings Formulations"-D.K. Richie.
"Technical Service Communication with Your Customers"-T.1.

Miranda.
"Developing Cooperation with Your Raw Material Supplier" 1.J. Oates.
"Quality Control/Quality Assurance"-H.M. Werner.
"Relationship of the Laboratory to Sales and Management" - R.S. Bailey.

Cost of the complete set of seminar papers is $75. To order, please contact Ms.
Kathleen Wikiera, FSCT, 1315 Walnut St .. Suite 832. Philadelphia, PA 19107
(215) 545-1506.
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NOW YOU CAN BANK
ON INCREASED COST SAVINGS WITH

TWO NEW TAMOL® DISPERSANTS

Cost conscious paint manu­
facturers now have a way
to reduce dispersant costs
while maintaining product
quality.

You can do this with two
new additions to the Tamol
dispersant line.

Tamol 963 and Tamol 983
offer paint formulators the
substantial cost reductions
along with these perfor­
mance features:

with
improved

perlormance
leatures.

• Low foam
• Moderate gloss potential
• Good color acceptance
• Zinc oxide stability

(Tamol 983 only)
• Good heat stability

You can learn how to lower
dispersant RMC without
sacrificing performance
with new Tamol 963 and
Tamol 983. Request
samples and/or literature
from your local Rohm and
Haas Company technical
representative or write to:
Marketing Services, Rohm
and Haas Company, In­
dependence Mall West,
Philadelphia, PA 19105.

RDHMa
~HAAS~
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The Accomplishments
Of the Mildew Consortium

Consortium-Funded PRI Research Project
On Mildew Defacement of Painted Surfaces

Charles C. Yeager
Program Manager*

INTRODUCTION
The Paint Research Institute, the research arm of the
Federation of Societies for Coatings Technology, is
charged with organizing and supporting funda­
mental research on problems related to the coatings
industry. Findings of the research are made avail­
able to the public, and no patents are issued.
Individuals and companies may use the information
to develop their own proprietary products.

This report summarizes a research program
authorized by the Paint Research Institute and
supported and directed by a consortium of organi­
zations interested in the control of defacement of
painted surfaces by mildew. The research was
conducted mainly in university laboratories. The
supporting organizations helped with advice and
assistance in their laboratories.

The Trustees of PRI, believing that sufficient
information and techniques are now available to
make proprietary research attractive, has discon­
tinued their association with the consortium. The
published papers are given in the Bibliography.­
Dr. Seymore Hochberg, Executive Director, Paint
Research Institute

• Rq!i~lralil1n Consuhint: AS!>ociaIC1i. 1024 Crestvie..... Ilr.. Millbmc. CA 940.10.
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Defacement of paints and coatings may be caused by
numerous agents. Among the most important are dirt,
chemical stains, and mildew or fungi. Although many
fungi can foul a painted surface, the organism found most
often is Aureobasidium pul/ulans. Formerly identified as
Pul/ularia pul/ulans. it was first reported by Goll and
Coffey in 1948.' Later confirmed by Rothwell, Clado­
sporium sp. was found to predominate in certain
geographical areas.2 Both organisms were found to grow
beller on weathered rather than unweathered films.

On paint films, two forms of A. pul/ulans are found:
i.e., clusters of spherical dark-colored spores or thread­
like mycelial structures. The form is determined by the
condition of the paint film and the particular environ­
mental conditions at the time of observation. When
weather conditions are proper for growth, the mycelial
forms predominate. During dry weather, clusters of
spores enable the organism to survive. Both forms
disfigure the film to the point where repainting may be
necessary. Many observers confuse fungi with dirt; but,
whereas dirt can usually be removed, fungal growth is
extremely tenacious. Repainting can temporarily solve
the problem, but the organism often erupts through the
new coating] The black appearance of the mildew
growth is due to melanin, a pigment synthesized by the
microorganism.

61



C.C. YEAGER

Before 1940, little effort was made to preserve a paint
system from fungal attack. Various pigments were used
for this purpose; the most common of which was zinc
oxide. However, this had side effects, such as accelerating
blistering, causing embrittlement, and slowing down
chalking in the vehicles then commonly used. Chalking
has long been known as a defacement controlling
characteristic of paint films. As the film chalks, the
surface weathers away, and the dirt and mildew are
removed with it. The faster the chalking process, the
better the surface is cleared of mildew and dirt.
Unfortunately, as the paint weathers away, its life is
reduced. A proper balance is sought between chalking
rate and mildew growth to achieve long life.

A paint system may, however, be protected against
defacing microorganisms with little effect on erosion rate
through chemical controls-the addition of a suitable
fungistat. At this time, many chemical agents are
available for preventing the growth ofdefacing organisms
on paint.

The following list includes most of the commercially
important fungistats used in the manufacture of both
exterior and interior paints:

INORGANIC PIGMENTS:

(1) linc oxide
(2) Cuprous oxide
(3) Barium metaborate

ORGANICS:

(J) Phenylmercuric acetate
(2) Phenylmercuric oleate
(3) Phenylmercuric succinate
(4) Bis(tributyltin)oxide
(5) 2,3,4,6-tetrachlorophenol
(6) Pentachlorophenol
(7) 2,3,5,6-tetrachloro-4-(methylsulfonyl)pyridine
(8) N-(trichloromethylthio)phthalimide
(9) N-(trichloromethylthio)4-cyclohexene-I,2-di-

carboximide
(10) 2,4,6-dichloro-6(0-ehloroaniline)-S-triazine
(11) 1,2-bis(N-propylsulfonyl)ethene
(12) 2-(4-thiazolyl)benzimidazole
(13) 3-iodo-2-propynyl butyl carbamate
(14) Copper 8-quinolinolate
(15) Various quarternary ammonium compounds

The extensive use of paint fungicides has encouraged the
development of many laboratory tests. Ranging from
testing the paint film on paper, string, metal, and wood
substrates, to the essential field-exposure studies, all
claim to be effective and reproducible in proving the
effectiveness of a chemically protected system in the
particular environment of the test. But, because of the
peculiarities of the principal defacement organism, A.
pullulans. and the weathering properties of the paint
substrate, laboratory tests cannot be considered as good
replacements for long-term exposure testing.

Most of the paint that is ultimately exposed to attack
by mildew is applied from an aqueous latex system in
which the polymer is dispersed as discreet particles. Such
paints are usually more or less sensitive to various
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chemical, thermal, and mechanical disturbances, as a
result of which the paints form into jellies which cannot be
applied properly. The preparation of a satisfactory, new.
latex-based composition is frequently a tedious process.

In 1978, a group of eight companies, representing the
paint and chemical industries and the National Paint and
Coatings Association, agreed to contribute $5,000 each
annually to support and direct the necessary research
efforts to develop new approaches to the problem of
mildew defacement of paints and coatings.

RESEARCH OBJECTIVES AND RESULTS

Chemically-Bonded Fungicide

An objective was to chemically bond available fungi­
cides to a polymer, suitable for paints, in such a way that
the fungicide could be released at a controlled rate on
exposure.

Dr. Charles U. Pittman, of the University of Alabama.
had been interested in the idea that fungicides could be
attached to acrylic and methacrylic monomer molecules.
thus giving the polymers produced therefrom a po­
tentially fungistatic quality, providing greater durability
of the fungicide and detoxifying the chemical to humans
at the same time. He called the polymers, "Resins that
Fight Back."The fungistatic quality would be achieved. it
was hoped, through release of the fungicide by hydrolysis.
oxidation, or another type of reaction.

In 1980, Dr. Pittman had already accumulated several
small samples of various monomers and polymers. He
had synthesized resins containing pentachlorophenol. 8­
hydroxyquinoline, orthobenzylparachlorophenol. and
tribromosalicylanilide connected to a variety of acrylic
systems. All of these were awaiting testing for compati­
bility with other paint additives and effectiveness. Dr.
Pittman was asked to send his candidate monomer and
polymer samples to Dr. Robert A. label, a micro­
biologist at the State University of New York at Syracuse.
for distribution to others, for the preparation of paint
films and for tests to determine antifungal activity.

Several of the Pittman samples containing 40 lii
pentachlorophenol were incorporated into paint for­
mulae. Because of the physical nature of the polymers and
the subsequent paint systems, the resultant coatings had
several deficiencies such as poor adhesion, a tendency to
gel, and poor paintability. Nevertheless, they were
applied to wood panels and placed on exposure. After 15
months of exposure in Florida and Pittsburgh, it was
found that, although there was some resistance at the
start, the samples showed no significant improvement
over the control panels.

Accelerated Lab Testing

A second objective was to develop a test procedure for
paint films that would permit typical growth of Aureo­
basidium pullulans in two weeks in the laboratory. This
had never been done before without first subjecting the
paint film to extensive weathering. Dr. label developed
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such a test and published the method' For the first time, it
was possible to test the resistance of coatings to mildew
defacement in the laboratory using the organism that is
most frequently found on exterior paint systems.

Field Tests

A third objective was to prepare and test quantities of
selected polymer for utility in paints. Local Societies of
the Federation of Societies for Coatings Technology
volunteered to prepare and apply coatings on test panels
and to evaluate their peformance.

A monomer, pentachlorophenylacrylate, had been
prepared by an independent laboratory using a Pittman
procedure. For the needs of the coatings industry, a
copolymer was to be developed in latex form, which was
stable chemically and mechanically to pigmentation
processes and hopefuly to application by brush. The
resultant films were expected to be strong enough
mechanically to withstand exposure for two years or
more.

Such a stable copolymer. with untested weathering
capability, however. was eventually synthesized with
pentachlorophenol as 20% of the total copolymer.
Samples were distributed to eight of the local Societies.

During this time, the Department of Defense of
Australia had been working with Dr. Pittman's ideas.
From numerous Pittman publications and through
several communications with him. they had used his
procedures and prepared their own monomers and
polymers of PCP-acrylate. Their exposure studies started
out badly with no apparent fungicidal activity; but, at the
end of 18 months, they found the panels to be equal to the
best of their commercial fungicidal paint panels7

At the same time, Union Carbide Corp. also became
interested in Dr. Pittman's work. After conferences with
him and individual work of their employees, they applied
for a patent on September 30,1980. It was issued on July
6. 1982, entitled "Pentachlorophenyl 3-(triethoxysilyl)
Propyl Ether. "R A second group of compounds involving
certain mildewcidal carbamate and ester compounds
for which a patent has been applied are in process under
Application No. 192,604.

Melanin Study

The study of melanin in A. pullulans was assigned to
Dr. Donald J. Siehr. of the University of Missouri at
Rolla, in a low-budget study over a five-year period. In
October 1981, his paper, "Melanin Biosynthesis in
Aureobasidiwn pullulans," was published in JCT,'
a valuable addition to our knowledge of the principal
organism responsible for defacement.

Alternaria Study

In 1981, it was decided to conduct exploratory research
to uncover new leads. Dr. John Jakubowski, of Merck,
Inc., then a member of the consortium, had suggested that
the fungal organism, Alternaria, was a major contributor
to defacement of the new latex paints. Dr. Paul Kiens, of
Lock Haven State College, studied the incidence of
Alternaria and other fungal organisms on exposed paint
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films and chips to be supplied by the committee and
various Societies of the Federation. Dr. Warren Iverson,
of the National Bureau of Standards, looked for
actinomycetes, algae, and bacteria on similar and/ or the
same panels or chips. Dr. KIens found that those he did
examine showed little evidence of Alternaria contami­
nation and recommended that we go no further in the
study of that area. His paper entitled, "Effects of
Alternaria Species on Latex Paint Films," has been
submitted to JCT for pUblication. JO Dr. Iverson's interim
report did little to establish bacteria and actinomycetes as
serious defacement organisms. He found algae, as always,
in high moisture and slow drying areas. He, too, is
preparing a paper to be submitted soon to JCT.

Tortuosity Study

At the Massachusetts Institute of Technology, a group
under the tutelage of Dr. Robert Langer had been
engaged for several years in studying the control of release
of molecules from polymers. In 1982, Dr. Langer
undertook to develop a theoretical understanding of how
tortuosity affects diffusion and how it may be controlled.

SEM Study

The final program is one started in 1981 and is now
beginning to produce most exciting results. Dr. Richard
E. Crang, of the University of Illinois, was asked to study
the effects of sublethal doses of leading paint fungicides
on A. pullulans through the use of the electron micro­
scope. His first paper was presented at the 1982
Federation Annual Meeting in Washington and has been
submitted to JCT for publication. It is entitled, "M ildew­
cide Testing and Ultrastructural Analyses with Aureo­
basidium pullulans. "I J The formation of melanin actually
increases with sublethal doses of fungicide. The effects on
the growth of the organism can be distinguished from the
darkening caused by melanin production using electron­
microscopy.

SUMMARY

The Mildew Consortium Steering Committee has been
operating for five years. The Pittman program has
accomplished some important objectives. It clearly shows
that we must learn how to control release rate. A
possibility that must be explored is that Dr. Pittman may
have tied the active moiety, in this case, pentachloro­
phenol, too close to the backbone of the acrylic molecule.
It might be moved further out by introducing various
atoms between, as did Gagliardi, in 1963, when he used
ethylene thiourea between the acrylic molecule and silver
nitrate to produce an acrylic polymer with silver as a
powerful biocide. '2 The type of"bridging" agent used will
determine the degree of release and the type of control,
whether by U-V. humidity, temperature, ozone, or other.
Use of polymeric acid catalysts may also be effective. We
expect to be receiving paint samples shortly from eight
Societies that have received polymer to be tested at
Memphis State University while the Societies are con­
ducting outdoor exposures. Perhaps these will confirm
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the findings of the Australians, from whom we expect
further reports.

Papers have been published on their findings by Dr.
Zabel" Dr. Pittman,S, and Dr. Siehr.' Papers by both Dr.
Klens 'o and Dr. Iverson on defacement organism popu­
lations are either ready for publication or are in
preparation. Their work, though negative in some
aspects, still gives us a clearer picture of the defacement
problem as it relates to the organisms present.

Finally, Dr. Crang's work is revealing new and hitherto
unknown aspects of the effect of fungicides on the
defacement organism, A. pullulans. '1 We expect that the
electron microscope may become an important tool in the
resolution of the defacement program.

Mildew Consortium Steering Committee

The members of the Steering Committee are as follows:
Raymond J. Connor, National Paint and Coatings

Association.
John DuPont, Rohm and Haas Co.
Amy Leathers, PPG Industries, Inc.
Dr. Robert Oppermann, Cosan Chemical Corp.
Dr. Richard T. Ross, Buckman Laboratories, Inc.
William Singer, Troy Chemical Corp.
Dr. E. Robert Werner, E.J. duPont de Nemours &Co.,

Inc.
Royal A. Brown, FSCT Technical Advisor.
Dr. Seymour Hochberg, PRI Executive Director.
Dr. Charles C. Yeager, Mildew Consortium Program

Manager.

The research was assigned to and carried out at the
following institutions:

University of Alabama
Bowling Green State University
Fairleigh Dickinson University
University of Illinois
Lehigh University
Lock Haven State College
Massachusetts Institute of Technology
Memphis State University
University of Missouri-Rolla
National Bureau of Standards
State University of New York at Syracuse
Ohio State University
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self-levelling epoxy systems without solvents?
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IPD·TMD·V214·V217,

Yes, of course. With huls' epoxy
hardeners. Our diamines IPD, V217
(cyclo aliphatic) andTMD, V214
(aliphatic) allow formulations with out­
standing properties:

• low viscosity
• low vapour pressure
• color stability
• chemical resistance
• physical durability
• easy handling

• high filler content possible
• applicable in food processing

areas
• allow contact with non-fatty

food-stuffs

You will find more details in the
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problems.
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We have over40
different ways to solve
your wax problems.
Theyall start with
one big idea.

When you want to improve mar resistance
or slip, consider this:

We have one of the broadest lines of polyethylene
waxes in the world. Probably we already have a
product that is just right to solve your problem.

But even if we don't, we'll work closely with you to
develop one that is.

To see what we can do for you, just call toll-free,
800-222-0094 (In New Jersey: 800-222-0095). Or write

Accounts Manager, A-C® Polyethylene, PO. Box
2332R, Morristown, NJ 07960.



Visual Color Technology Development
In the Coatings Industry.

James T. DeGroff
Applied Color Systems, Incorporated'

There has been a need for a visual method of generating a color without
preparing a paint standard or finished product. In the majority of visual
approaches, a color chip or other reference has been used as a guide,
which must then be matched with coating materials on a manual basis.
Even In the utilization of an automated color system, the visual
appearance of. many materials cannot be fully duplicated until the actual
coating materials are available. A mechanical/electrical approach could
supply many of the answers to solve this need.

A device, based on the basic Maxwell spinning disk concept, was
developed. It IS a solid-state. fully integrated system that creates visual
color Simulations that duplicate a wide range of typical coatings finishes.
By adding visual modifications to the disks, the operator can create steps
at various loadings of white or create a metallic "look" to simulate metal
loadings of several of the metal sizes available. He can then take the data
output results of this visual capability and convert them into paint
formulas on a fully automated basis. This same data can be used to
communicate colors from one location to another, making it possible to
see those colors In the second location. The coatings industry may also be
able to use such a deVice as a merchandising aid to help the customer to
visualize the finished coating surface.

Introduction

When a specifier of products requires a
paint manufacturer to produce paint
giving a surface finish of exact color and
appearance. the present sample method
is to actually prepare a panel or draw­
down of product to act as a guide to the

I'Tl'~cntcd;lt Ihc Inth Hicnnial Wc~tcrn CO<lI;ngs Stll'ictics'
s~ mpu\iunJ in S,1ll Fran,isctl, CA. I-'chruarv 2J 25. 191(\,

* 1'.0. Bo,'( 5x()(), I'rim:ctllll. :\'.1 0101540. .
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paint manufacturer. This physical stan­
dard serves both the purchaser of paint
materials and manufacturer of the coat­
ing product as the basis for manufacture.
purchase. and specification. The coatings
manufacturer may manually mix colors
to match the color standard and prepare
samples of the actual batch being pro­
duced to compare actual against stan­
dard. Visual comparisons and the experi­
ence of a colorist are often utilized to
produce the coatings batch on a commer­
cial basis.'

DEFINING THE CONCEI'T: Since the
coatings industry requires physical stan­
dards for sample submission to customers
and production as well as for the styling
requirements offinished product to visu­
alize the effect of various coatings sys­
tems, the industry has developed several
techniques for color specification. Typi­
cally, the paint manufacturer prepares
drawdowns. paint chips, or panels with
the actual coating materials on a substrate
similar in nature to the final surface to be
coated. Samples prepared in this manner
are time consuming, costly, and often
tend to deteriorate over time.

A second technique is to use a specifi­
cation reference system, such as the
Munsell color book. the Swedish "Nat­
ural Color" system, or the 'German DIN
(Deutsche Industrie Norm) color system.
These systematized, nicely defined color
references can frequently be used as a
first approach to a color specification.
The weakness of all of these systems,
however, is that even with several thou­
sand colors the exact specification color
and appearance cannot be finalized with­
out the preparation of an actual coatings
sample. Also, the commercially prepared
samples in each of the color and appear­
ance reference systems have a tendency to
deteriorate over time and serve as ques­
tionable references unless updated and
tied in with actual coatings samples.

Because the human observer differs in
the ability to judge color,' and judgement
may vary in the use of the proper
materials to correct the batch;' instru­
mental devices have become standard
tools for paint color control. Colori-
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Table 2-Visual Color System Disk Set Color Calculations

(1) Compare Segments to Standard:

CIELab ILL X y Z L' a' b' C'

GREEN Standard ....... ,.1 1133 3385 11.20 64.84 -61.78 46.99 7762
GREEN Disk-Centroid ..... 1 16.49 32.56 10.70 63.81 -62.03 46.60 775~

GREEN Disk-Lighter ...... I 18.34 35.36 11.83 66.03 -61.41 47.34 7754
GREEN Disk-Darker ...... I 17.22 33.69 11.13 64.71 -61.78 46.96 7767

CIELab ILL OL' Da' Db' DE' DC' OW

GREEN RO! 16 .... .. I -1.04 -0.25 -0.40 1.14 -0.04 0.47

GREEN RO! 16 ........... is 1.04 Darker lhan GREEN ROllO
GREEN RO! 16 .... ....... is 0.04 Duller lhan GREEN ROllO

GREEN. RJ1205.... ....... 1 1.18 0.36 0.35 1.29 -0.07 -0.50

GREEN RI!205 ........... is 1.18 Lighter than GREEN ROllO
GREEN RI!205 ........... is 0.07 Duller than GREEN RO/IO

GREEN R2/ I 12 ........... 1 -0.13 -0.09 -0.03 016 0.05 0.08

GREEN R2/ 112 ........... is 0.13 Darker than GREEN RO! 10
GREEN R2/112 ........... is 0.05 Brighter than GREEN ROj 10

(2) Compare Average Readings of Segment Set to Standard:

CIELab ILL X y Z L' a' b' C'

GREEN Standard ... . . . . . . I 17.33 33.85 11.20 64.84 -61.78 46.99 7762
GREEN,' Average of
all three disks ......... .1 1135 33.87 II .22 64.86 -61.75 46.96 7758

CIELab ILL DL' Da' Db' DE' DC' DH'

GREEN/Oil .............. I 0.02 0.03 -0.Q3 0.04 -0.04 0.01

GREEN/Oil .............. is 0.Q2 Lighter than GREEN Raj 10
GREEN/Oil .............. is 0.04 Duller than GREEN ROllO
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meters are basic devices used to match
batch against standard and assure a
dependable evaluation ofstandard versus
batch. Further development of color
instrumentation made available spectro­
photometers which can provide much
more detailed colorimetric information.
Tied to computers, the spectrophotom­
eter allows the paint manufacturer to
produce the lowest cost formulation and
limit the choice of pigments in the
correction of the final paint batch. Fast
batch correction improves utilization of
the paint manufacturing plant while
assuring an acceptable product for the
customer.

Spectrophotometers and colorimeters
are used in the laboratory and manufac­
turing plant. But, there has been an
additional need for a technique to specify
color quickly, change specifications, and
communicate color specifications. The
system should automatically convert
color to formulations for a variety of
industrial coatings system application
techniques and changing resin and sol­
vent material requirements. Styling of
color, the most subjective part of paint
manufacturing, depends on human weak­
nesses and agreement between specifier
and paint manufacturer. If a product
could be produced that would allow a
specifier to observe a wide number of
colors and then, when the correct color
and appearance has been chosen, to
quickly and easily communicate that
specification to the paint manufacturer
and allow the paint manufacturer to use
that specification as the basis for auto­
mated paint manufacture, the transaction
between specifier and paint manufacturer
could be simplified and speeded. In
addition, a great deal of the risk of
producing a batch of paint that is
acceptable to the purchaser would be
improved.

CONCEPT DEVELOPMENT: Applied
Color Systems approached the color
communications question beginning in
1975 with a technology review of color
simulation techniques. In the review of
the various state-of-the-art techniques
available, systems were studied utilizing
projection of image techniques, video
displays, and the integration of color
based on the Maxwell spinning disk.

In the technology review, devices had
been produced for design applications
which had styling possibilities, especially
in the area of presentation and stylist
interaction. These graphic systems and
projection systems were interesting for
the designer; however, they all had major
flaws in color reproducibility and color
gamut when compared to the needs of
both trade sales and industrial color
coating systems. Of all available tech-
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nologies, it was our opinion that only the
Maxwell spinning disk solVed both the
color and appearance problems and gave
colorimetrically reproducible results that
could generate predictable coatings simu­
lations on a repeatable basis'" In 1978,
the decision was made to move ahead in
the development of a practical device
based on the Maxwell spinning disk.

PRODUCT CONCEPT: In the period of
the 1860's, J. Clark Maxwell, a former
professor of experimental physics of
Cambridge University, used rotating
disks in studies of color."] He showed
that by varying the relative size of the
colored sectors, visual color simulation
could be made when the disks were spun.
The concept, although scientifically inter­
esting, did not achieve commercial use
and remained an academic teaching
curiosity.

During the last 20 years, a number of
simulation devices have been attempted
using the spinning disk principlc. In 1962,
Color Corporation of America intro-

duced a product which was driven by
mechanical wires. It had minimum gamut
and was based on nonrepeatable lighting
sources. The output was mechanically
read and thc pastel gamut was narrower
than the trade sales colors which it
attempted to simulate. This product did
not succeed commercially and no others
have been seriously attempted since.

In order to develop a successful com­
mercial product, it became clear that four
elements of design would be required:

(I) The lighting source would be re­
peatable and highly predictable across
the disks and would provide a narrow
range of color temperature on a long
term basis.

(2) The device would be fully auto­
mated with the operator in control of
disk area as the device spun.

(3) The area of the disks would be read
automatically and calculated by com­
puter means.

(4) The output of the device would be
highly repealable from unit to unit and be



Table 1-Long Term Lamp Test

Equipment
YCS-tO Simulator Apparatus
2 Lamps lIIuminant 1-14WT12 Daylight Simulation
EG&G Spectroradiometer Model 555-M

Procedure
Two lamps chosen at random from manufacturers batch. Lamps
mounted in YCS-IO apparatus and turned on March 2. 1982. Lamps
were left on continuously during test period through 1/12/83. An
EG&G Spectroradiomcter was aimed at the lamps and read at least
every 2 months during the test period.

Results

VISUAL COLOR TECHNOLOGY DEVELOPMENT

Table 3-VCS Performance-Calculated vs. Measured

Equipment:
YCS-IO Simulator Apparatus
EG&G Spectroradiometer Model 555-66

Procedure
#1 Set Black Disk to 100%. read spectrophotometer set at 10

inches normal to disks.
#2 Set Red to full out (98%). 2% Blaek remains. Read

Spectroradiometer set at 10 inehes normal to disks.
#3 Calculate 100% Red from #2 data.

#4-12 Set disk area; calculate theoretical reading from #I to #3
data; read spectroradiometersetat 10 inches normal lodisks;
calculate data differential calculated reading to actual
reading.

Color Temperature
Resulls:

Dale Continuous Hours On (Degrees Kelvin) Spectral Radiometer Reading
Nanoampheres at 620 nm

.1 4 45 6936.45 Display

.1 10 167 6916.78 Counts Calculated Measured

.1' 17 .157 7002.67
3 24 528 6939.70 I .... 200.0 0159
4 27 ... 13.18 695007 2 .. 196.4 0.464
5 17 1819 6874.6.1 .1 .. 0.470
7 7 3047 6766.57 4 .... 100.100 0.315 0..115
7 27 .1522 7018 ..17 5 .... 97.10.1 0..120 0..124
8 17 40.12 6919.00 6 .... 92.108 0.327 0..131
8 .11 4.168 6844.83 7 .... 107.93 0..104 0.305
104 5184 6925.77 8 .... 150.50 0.237 0.240
II 9 ... 6042 6804.08 9 .... 147.53 0.241 0.243
12 2 . . . . . . . ... ... 6597 67.1.1.84 10 .... 157.43 0.227 0.227
I 12 . . . . . ... ... 7585 6780.15 II .. 165..15 0.214 0.213

AVFRAl'F COI.OR TFMI'FRA 11IRI': 6886.64 12 .... 157.43 0.226 0.226

Della

0.000
0.004
0.004
0.001
0.003
0.002
0.000
0.001
0.000

suitable as base data for computer cal­
culated coatings formulation develop­
ment.

An initial prototype was designed and
numerous tests run to develop disk
preparation techniques. controllable light
sources. and techniques to capture device
data. Several prototypes were built and
by early 1980 a demonstratable unit gave
results of sufficient quality to assure that
a final design could be developed.'

A panel of industrial coatings and
trade sales coatings manufacturers was
asked to review the unit and to make
comment. A wide variance of opinion
was given. However. the general attitude
was positive. indicating that if technical
problems could be overcome the product
would have practical application in the
coatings manufacturing and coatings
using industries. Therefore. the design
was completed and a prototype was
shown at the 1980 Federation Paint
Show where the device was received with
enthusiasm and general interest.

Adecision was made to go to commer­
cial design and bring the product to
market. The task proved formidable
since it required the development of six
separate subsystems: these became the
final product. Development projects in
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specialty lighting. high speed photo-optic
barcode reading. power distribution and
micro-motor drive. the development of a
micro-readout and operator control sys­
tem. the development of a pigmentation
application system for wide color gamut
and long term stability. and the develop­
ment of a mechanical movement and
control system to assure disk movement
at high speed rotation were conducted.
Each of these projects proved successful
and the final product design was com­
pleted by the summer of 1982.

Two production prototype units were
built based on this design. and repro­
ducibility and repeatability studies were
begun. The results of these studies proved
that dependable. repeatable colors could
be simulated. The areas representing
these colors were captured with a light
source that had excellent color distribu­
tion in the daylight simulation area and
reproducibility from instrument to in­
strument. The final design prototype was
shown at the 1982 Federation meeting.
and units are in current field testing.

Software has been developed which
converts the additive color output of the
Visual (-olor System to colorimetric
reOection data for coatings color formu­
lation. Tests to-date indicate that the
data output of the Visual Color System

can be reliably converted to paint for­
mulations and can be used in the produc­
tion of practical paint formulas. In a
similar way. it has been shown that a
paint sample can be read by a computer­
ized spectrophotometer, converted to
area readings which can then be entered
on the Visual Color System. and the
color will represent the paint standard in
a visually acceptable way.

ves Design Elements

The detail of the VCS design can be
broken down into three basic elements:
the lighting system. the object. and the
system operation and logic.

THE LIGHTING SYSTEM: The develop­
ment of the lighting system required the
production of an overhood and a light
that would create a natural viewing
environment with a well diffused daylight
simulation lamp. Further, the lamp must
fire in such a way that strobing was not
caused on the spinning disks. It was also
important that long term life give a
predictable. even color temperature to
provide an economically and technically
dependable lighting source. Specifica­
tions were developed and submitted to
key producers of light sources. Several
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Figure 1-ves (outer) and trade sales
color pallet (Inner)

prototype lamps were tested. The final
vendor of the lighting source was Duro­
Test, Inc., of North Bergen, NJ. Jointly,
an acceptable lamp was developed and
tested. A pair of lamps was mounted in
an overhood which was coated in neutral
gray to provide a nonconflicting viewing
environment. Both short term and long
term lighting tests indicate a significantly
superior lighting system for viewing the
spinning disks. Two lamps are mounted
in opposing positions, providing even
illumination across the spinning disks.

Long term lamp tests were run from
March 1982 through January 1983
(table I). The results of these tests show
-long life and continuous color tempera­
ture. A short term lamp cycling test was
run, turning on the lamps for 2\1 minutes
and turning off the lamps for 2\1 minutes.
This was repeated automatically for
7,440 cycles. At the end of the tests, the
color temperature was measured and
was found to be within 0.130 K of the
average color temperature of the long

70

term lamp test. The long term lamp test
and lamp cycling test were run with
different lamps from the same manufac­
turer's batch.

In addition to the daylight simulation,
tungsten lamps have been added to the
lighting system to give an indication of
metamerism for visual consideration.
However, it is normally suggested that
specification data be read with the day­
light simulation, since this data can be
converted to other illumination predic­
tions by color formulation software.

THE OOJECT: In the case of the Visual
Color System device, the object is the
disks themselves. It is important that a
mechanically stable disk be constructed
that could be automatically controlled
while moving at integration speeds in
excess of 1600 RPM. The mechanical
construction of the disks was attempted
with a variety of materials. The final
choice was a lamination of a stainless
steel backing with a polycarbonate base

substrate. The disks are mounted me­
chanically around a hub in three seg­
ments of 1200 each. The movement ofthe
segments is done by a gearing system
driven by a micro DC powered motor
mounted on the turning shaft. Each of
six moving disks has a dedicated motor
which is powered through a commutator
from the central power core. The control
of the power distribution is done by
microprocessor.

A variety of coloring techniques was
attempted, including coating systems,
printing systems, and the lamination of
plastic film. We found that the most
practical reproducible technique was a
screen printing technique utilizing inks
with pigments of stability to withstand
more than 1000 hours QUV artificial
weathering exposure. The following pig­
ment types were chosen:

Yellow-Pigment Yellow 93
Green-Pigment Green 7
Violet-Violet 23
Blue-Pigment Blue 15

Journal of Coatings Technology



VISUAL COLOR TECHNOLOGY DEVELOPMENT

Figure 2-The Visual Color System

Red-Pigment Red 104 Blend with
Pigment Red 149

Orange-Pigment Red 104

A quality control technique for the
printed disks has been developed which
provides excellent color reproducibility
from set to set (Tahle 2). All disk quality
control is accomplished with spectro­
photometer assistance. For each set of
three. a batch centroid is located and a
chromatically balanced pair. based on
lightnessi darkness. is chosen. The set of
three. when spun. create a repeatability
as a set of less than one L', ECIELab. This
quality control technique. based on ACS
colorimetric experience. indicated that
each set of disks can be dependably
supplied. providing reproducible results
from instrument to instrument.

The pigments chosen and the additive
effect of the disks have created a wide
color gamut in simulated daylight. This
gamut is represented in the ClE diagram
which. although it only represents a slice
through color space. is an indication of
how broad the gamut is. As an initial
review of the system. we reviewed typical
trade sales color palettes and industrial
coatings systems color palettes. Shown in
Figure I is a typical machine colorant
palette for trade sales applications super­
imposed within the gamut of the VCS
disk gamut. The present disk sets will
provide styling capability for most coat­
ings systems. However. since all real
colorants have limitations in visual ap­
pearance. there will be some applications
where some colors cannot be simulated.
In these cases. additional colors or
modifications to the disks may be re­
quired.
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We initiated studies using area modifi­
cation and masking techniques to provide
simulations to give the effect of metallic
coatings systems. high/ flat gloss. and
other visual appearances. Continued
development work is expected in these
areas to provide the broadest gamut of
color simulation capabilities. Software
factors have also been developed so that
one color simulation can be used to
create coatings systems in various gloss
applications. It was found that samples
of several gloss levels must be simulated
separately to give the proper visual
representation. The computer calcula­
tion of the coatings formula. however, is
achieved in the same manner for both
high and flat gloss levels.

SYSTEM OPERATION AND LOGIC:
When the system's power is turned on,
the main drive motor spins the complete
disk pack. As the motor comes to full
speed, the light system is turned on
automatically. Each set of segments has a
distinctive white bar code located on the
outer edge of the segments. These bar
codes are arranged in such a manner that
their location identifies their color. Three
optical reading heads are mounted at
1200 intervals around the circumference
of the disk pack. As the pack spins, each
of the optical sensors reads a section of
the bar codes. A microprocessor samples
the output of these devices and automati­
cally identifies each of the segments
exposed and calculates the exposed area.
This data. revised every few seconds, is
displayed at the operator's keyboard.
Thus. as the disks are moved by the
planetary gear motors and gear mechan-

ism, the operator will see the response of
the area data to his motion of the control
switches. The significance of reading the
actual area exposed compensates for
malfunction in the movement of the
displays; that is, the unit reads only the
actual disk area being viewed by the
operator. Complete operation, electronic
distribution, and the display mechanism
are fully automated. The miniaturization
of the components and the consolidation
of the micro controls allows the device to
be offered in a practical size for most
styling and laboratory locations.

The control board is engineered to
allow the operator to change the area of
each of the colors in the disk pack and is
provided with a jog switch that allows
minute step-by-step color changes to see
exacting color modifications. The opera­
tor sees the actual color and is able to
compare or contrast that color to
swatches or other materials. The Visual
Color System thus provides the real color
to the observer and yet captures the
output on a repeatable and reproducible
basis. Software is available that will
convert the data output of the Visual
Color System and calculate reflectance
curves which can be inputted to formula­
tion systems, colorant search programs,
or batch correction programs. The com­
plete product package includes the Visual
Color System and the color software for
ACS Chroma-Pac licensees.

ves Performance

The three major elements, that is,
lighting, disk elements, and logic, when
brought together, were tested in a number
of ways. The actual versus calculated

71



J.T. DEGROFF

device output was measured by a spectro­
radiometer aimed at base disks and then
by calculating the theoretical ratio be­
tween various sellings ofthe disks. In this
case, we found the correlation between
calculated and measured to be very
nearly 100% (Table 3). The reliability of
the device to perform across the full area
of the disk sellings is highly predictable.

Further tests were run using sample
panels, measuring them on a spectro­
photometer, taking the calculated VCS
sellings directly from an ACS Color
Control System, and selling them up on
the Visual Color System. A panel of
observers indicated that the first sellings
were within a visual match of the panels
provided. Both trained and random
observers tested a broad range ofsamples
in this manner.

Similar tests have been accomplished
by generating VCS data and calculating
coatings formulations, preparing sam­
ples of the formulations, preparing a
drawdown and comparing the drawdown
to the VCS disk appearance at the
calculated sellings. Continued testing is
in progress on a wide number ofcoatings
formulations to assure further the corre­
lation between the color appearance of
the Visual Color System and actual
coatings systems.

Practical Use of the System

It has been indicated that the Visual
Color System can allow a paint colorist

to generate millions of colors of great
color gamut and to repeatedly see these
colors on one device, or by giving the
same data to another operator, see the
same color on a second device. This
capability can provide the basis for color
communications in multi-plant opera­
tions, or it can be utilized to set color
standards between manufacturer and
purchaser! specifier. It is conceivable that
such a device could be utilized to store
color standards and serve as a replace­
ment for literally thousands of freezer
samples or wet samples. The device
could also be useful in the development
of new color systems for paint chip
styling applications by paint merchan­
disersand color card manufacturers. The
device may be useful in the development
of new sales concepts for merchandising
activities.

It is also conceivable that this device
could be used in working with architec­
tural and contract customers in choosing
colors and formulating these colors for
specific jobs. As a color development
product, as a communication product, or
as a merchandising product, the device
seems to have significant practical poten­
tial in the coatings industry. We feel that
this device offers the first opportunity for
a paint colorist to create visually real
colors under reproducibly automatic
viewing conditions that can simulate
actual coatings applications. The inven­
tion has been created; the usefulness
needs to be further tested and proven.
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To our readers
in the

United Kingdom.
Federation publications, educational litera­

ture, and other industry aids, may be ordered
through the Birmingham Paint, Varnish, and
Lacquer Club.

Please contact Mr. Ray Tennant, Carrs
Paints Ltd., Westminster Works, Alvechurch
Rd., Birmingham B31 3PG, England.
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WHEN ITCOMES
TO UV CURING.OUR
CYRACURE EPOXiDES

ARE ATOUGH
ACTTO FOLLOW.

If your coating resins aren't a critical
success, consider the rave reviews Union
Carbide's CYRACURE™ Cycloaliphatic
Epoxides have received.

UV-cured coatings made from our
epoxides are strong, flexible, fast curing
and will adhere to just about any kind
of shape with less shrinkage. On just
about any kind of substrate. They're also
safer and easier to handle than acrylate­
based systems because of their low
potential for skin irritation and their
low order of toxicity.

And since our epoxides are a
family of products, you don't have to
deal with different suppliers for
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your resins, flexibilizers and diluents.
CYRACURE Epoxides are currently

starring in the metal decorating/
finishing, electrical/electronics,
printing ink and plastic coating
markets.

For more information, including
how to book our epoxides, just write us
at: Union Carbide Corporation, Dept.
M1SS3, Danbury, CT 06817.

Remember, the more top billing you
give our CYRACURE Epoxides, the

more applause •
you1l receive ' .: ,
from your SPECIALTY POLYMERS &COMPOSITES

customers. U~~~;r~~~ ~:::~~:~~kU~fA.
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What Did the PRI Questionnaire Tell Us?

Royal A. Brown
FSCT Technical Advisor

Development of the Questionnaire

In 1982, the Trustees of the Paint
Research Institute gave everyone in the
paint industry an opportunity to express
an opinion concerning the type of re­
search in which PRI should be engaged.
A one-page questionnaire was devel­
oped, (see Figure I), and interested
persons were encouraged to complete it
and mail to Federation Headquarters.
The questionnaire was intentionally brief
and uneomplicated so that little time
would be required to complete it.

The PR I questionnaire was published
in the July and October 1982 issues of the
Jouma/ oj Coatings Techn%gr, and
also in the July 12 issue of the American
Paint and Coatings Journal. Two hun­
dred seventy-six eompleted question­
naires were received.

Before describing the results, it should
be pointed out that all questionnaires
received were not totally completed.
Some people chose to answer one part
and to omit others. Some failed to
identify their jobs as management, sales,
technical, etc. Some did not indicate the
relative size of their companies, or did
not identify their business as paint manu­
facturer, raw material supplier, equip­
ment manufacturer, or otherwise. This
resulted in the differcnce in the total
number of responscs to questions as
illustrated in the several charts included
in this article.

In designing thc questionnaire, we
wanted'to give people an opportunity to
indicate which specific research projects
they believe are most needed by the
industry and to suggest activities other
than research the PRI might undertake.

We requested first and second choices,
and asked why the suggested project
would help our industry. In response to
Question No. I we received 445 sugges­
tions for research projects. This amounts
to an average of 1.6 suggestions per
completed questionnaire. The 1.6 figure
is explained by noting that many re­
spondents suggested two projects while
others made only one, and a fcw made
none at all.
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SURVEY QUESTIONNAIRE
ON PRI PROJECT SELECTION

(1) If you could choose a research project for PRI work, what would it be?
First Choice _

Second Choice _

(2) Explain Why you believe this project (s) will help industry if. the research is successful.

(3) Will you please rate the following areas of r.arch as you view their importance to the
paint and coatings industry.

Very Moderately Of Liltle
Important Valuable Value

(a) Elimination of mildew groW1h on paintfilms 0 0 0
(b) Prevention of steel corrosion 0 0 0
(c) Waste treatment, recycling, and disposal 0 0 0
(d) Coatings transfer efficiency improvement 0 0 0
(e) Promotion of coatings adhesion 0 0 0
(f) Waterborne coatings technology 0 0 0
(g) High solids coatings technology 0 0 0
(h) Belter accelerated weathering testing 0 0 0
(i) Improved pigment dispersion techniques 0 0 0
(j) Improved test methods for evaluating

coatings performance 0 0 0
(k) Investigation of renewable natural raw

materials 0 0 0

(4) Please list other areas of research which you believe could be valuable to the paint
and coatings industry.

(5) Can you suggest areas other than r_arch, in which PRI could be helpful?

(6) Your job: 0 Technical; 0 Manufacturing; 0 Sales; 0 Management.
Company size: 0 Large (over $80 million); 0 Medium ($10 to $80 million);

o Small (under $10 million)
Type business: 0 Paint mfg.; 0 Raw Mat'l. Supplier;

o Equipment mfg.; 0 Other _

Figure 1
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Table l-Who Answered the Questionnaire?

Type of Job
Type of

Business Technical Manufacturing Sales Management Total

Coatings for plastics
Abrasion-resistant coatings
Replacements for glycol ethers and

esters

Paint Manufaeturer. 126
Raw Material

Supplier. 32
Equipment

Manufacturer .
Other 41

Total 200

14

2
21

32

8
49

167

55

3
51

276

Studies of Specific Materials
Surfactants
Microvoids for opacity
Extender pigments
Silica compounds
Opacifying agents

General or Practical Trpe Work
Suggestions

Formulate guidelines for paint ap­
pearance

Establish quality standards for con­
sumer paints

Compare performance of high versus
low quality paints

Educate public on how to purchase
paint

Extensive Long Term Research
Suggestions

Study mechanisms of paint failure
Study the function of extender pig­

ments in paint
Study the function of prime pigments

in paint
Study the pre-treatment of substrates
Study the emulsification of all types of

resins
Study paint rheology
Study paint and coatings adhesion

Developments
Better anti-fouling coatings
Universal colorant binders
Conductive polymers
Dry powder, water emulsifiable ar­

chitectural paints
.High heat-resistant coatings
New trade sales products to revitalize

the market

development ofa product, most do not fit
the objectives or requirements for PR I
research. Other suggestions involved the
study of a specific type of raw material or
a specific substrate. Others outlined
research areas which were so broad in
nature that the funds required would be
far beyond the PR I budget. For the
readers' information, a sampling of sug­
gestions which fit the above descriptions
are noted:

23

15
15
14
6
4
3
3
3
2
2

26

23
16

56
50
41
40
31

Number of Times
Menfloned

Table 2-Suggestlons lor PRI Research
(Based on Responses to Question 1)

Researeh Projeet Suggestions

Waterborne Coatings Technology
High Solids Coatings Technology
Prevention of Steel (and other metals) Corrosion
Waste Treatment. Recycling and Disposal
Improved Test Methods for Evaluating

Coatings Performance
. Investigation of Renewable Natural Raw

Materials
Prevention of Mildew and Bacterial

Contamination
Improved Adhesion of Coatings
Emulsion Polymer and Latex Paint

Improvements
Pigment Dispersion
Improved Durability of Exterior Paints
Improved Coalings Application and Curing Methods
Study Toxicity of Paint and Raw Materials
Usc of Computers in R&D Work
Fire Retardant Paint Research
Inorganic Coatings Vehicle Research
Wax Bleed of Hardboard Siding into Exterior Paints
Powder Coatings Research
Aerosol Coatings Research

8
9

10
II
12
13
14
15
16
17
18
19

Rank

What Type of Research
Is Most Important?

Studying' the many suggestions for
research projects offered by the respon­
dents, we placed the majority of sug­
gested research projects into several
groups. Each group contains research
suggestions in a specific area. Although
suggestions might be directed to certain
facets of the problem, they did fit neatly
into the categories indicated in Table 2.
This table shows a total of 373 sugges­
tions divided into 19 separate categories.
Of the total of 445 research suggestions,
84% fall into the 19 categories listed in
Table 2. Moreover, if we consider only
the first J2 categories of Table 2, we will
have included about 80% of all sug­
gestions.

There were many suggestions for re­
search projects which did not fit any of
the categories listed in Table 2. Many of
these would make interesting research
projects; however, because of their spe­
cific nature or because they required the

Who Answered the Questionnaire?

Table J shows a classification by job
description of individuals who sent in
completed questionnaires. As might be
expected, greatest interest was shown by
paint manufacturers. Slightly more than
60% of the responses came from paint
manufacturing personnel. Also, as ex­
pected, most responses came from
individuals in technical positions as
opposed to management, sales, and
manufacturing. Technical personnel ac­
counted for 72% of the questionnaires.

Forty-two percent of the responses
came from companies with more than
$80 million annual sales; 28% from
companies with $10 to $80 million; 30%
from companies with less than $10
million.

Table I shows a sizeable group iden­
tified as "Other" under the "Type of
Business" heading. This group includes
consultants, paint retailers, coatings users,
and employees of government and ac­
ademia.
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Table 3-Research Areas-Ratings of Importance

Opinion by Type of Job

All Job.
Technical Management Sales Combined

Areas of Based on 200 Based on 47 Based on 16 Based on 267
Research Importance Responses Responses Responses Responses

(Question 3) Rating (Percent) (Percent) (Percent) (Percent)

(a) Elimination of Very 30 29 31 29
Mildew Growth Moderate 54 51 44 54

l.ittle Value 16 20 25 17

(h) Prevention of Steel Very 78 68 73 77
Corrosion Moderate 18 30 20 19

l.ittle Value 4 2 7 4

(e) Waste Treatment Very 50 54 50 51
Recyeling and Disposal Moderate 35 35 37 35

Little Value 15 II 13 14

(d) Improve Coalings Very 19 12 7 18
Transfer Effieieney Moderate 54 56 71 55

Little Value 27 32 22 27

(e) Promotion of Coatings Very 54 48 40 53
Adhesion Moderate 40 36 53 40

Little Value 6 16 7 7

(f) Waterborne Coatings Very 66 70 37 65
Technology Moderate 30 23 50 30

l.ittle Value 4 7 13 5

(g) High Solids Coatings Very 58 61 75 60
Technology Moderate 37 37 25 35

l.ittle Value 5 2 0 5

(h) Better Aeeelerated Very 27 28 14 27
Weathering Tests Moderate 52 46 57 51

Little Value 21 26 29 22

(il Improve Pigment Very 23 26 7 24
Dispersion Techniques Moderate 53 51 60 52

l.ittle Value 24 23 33 24

(j) Better Test Methods Very 41 35 7 38
for Coatings Performance Moderate 48 57 67 50

Little Value II 8 26 12

(k) Investigate Renewable Very 36 34 53 38
NaLural Raw Materials Moderate 40 49 47 41

Little Value 24 17 0 21

Rating the Importance
Of Research Areas

From earlier informal surveys of smal­
ler groups. conversations with many
individuals, and many years experience
in the industry. we believed that we had a
pretty good idea of the types of research
most needed by our industry. We listed II
research areas in Question No.3. and
asked that respondents rate them for
importance by checking one of three
boxes: Very important. Madera/elr im­
portant. and Or lillie value.

Our belief that the II research areas
listed in Question No.3 were important
ones was confirmed by the 445 research
suggestions in answer to Question No. I.
All but one were included in the first 12
categories most often suggested (Tahle
2).
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Tables 3, 4, and 5 display the ratings of
importance given to the II research areas
listed in Question No.3. Table 3 shows
opinions by type of job: technical man­
agement, and sales. Table 4 gives opin­
ions of personnel in paint manufacturing
companies only. It displays the opinions
of technical vs management people.
Table 5 gives ratings by individuals
employed in different segments of our
industry. These three charts permit the
reader to draw his or her own conclusions
concerning the types of research con­
sidered most important.

Can PRI Be Helpful
In Areas Others than Research?

Question No. 5 asked, "Can you
suggest areas other than research in
which PR I could be helpful?" The

majority of respondents did not answer
this question. There were, however, a
number of suggestions. Following is a list
of the more interesting ones. The number
of people who made the suggestion is
shown in parentheses following the sug­
gestion.

(I) Educate paint users and promote
the importance of good quality products.
This should include the development of
performance standards for architectural
paints with instructions to assist users to
purchase paints. (22)

(2) Develop technical education pro­
grams to aid technical personnel em­
ployed in the paint industry. (13)

(3) Establish a Data Bank of infor­
mation on raw materials. (8)

(4) Become an institute for solving
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Table 4-Research Areas-Ratings of Importance Table 5-Research Areas-Ratings of Importance
Opinion by Plln'

Opinion by Type of BUll"",Mlnuflcturers

Technlcll Mlnlgemen' MatI. Other
P.lnt Mlgr. SUppller Type.

Blsed on 126 Blsed on 32 Bnedon 167 Based on 55 BlSed on 51
Are.. 0' Reselrch Importlnce R...ponses Responses Are.. 0' Researc:h Importance Respo"MS Respontu Responses

(O.....tlon3) RIling (Percent) (Percen') (Question 3) RIling (Percent) (Percent) (Percenl)

(a) Elimination of Mildew Very 31 37 (a) Elimination llf Mildew Very .11 21 .11
Growth Moderate 53 4~

(jro~lh Mlldcr:tlc 5.1 '" "little Value I~ 11 !.ink V•• loc' ,. ,. 2'

(b) Prevention of Steel Very 78 ~
lb) I)n:\'l~nlion IIf Steel Very 7. lK lK

Corrosion Moderate 18 31 ('urft)~ion MOc.l.:rah~ lO lO ,.
I.ittle Value 4 3 I.ink Vahll.' 4 2 •

(e) Waste Treatment Very 53 64
ld Wa~l... Tr\'alm...nI Vcr~' ~~ " .1.

Recycling and Disposal Moderate 32 26 Rl'l'yclin¥ ;md I)i'pn..:,' Mlxkr;lll' .11 44 '2
I.illie Value 15 10 I illk Vahk: 14 , --

(d) Improve Coatings Very 17 18
(dl Impro\"e ("nilling' Vcry " III 27

Transfer Efficiency Moderate 53 50 Transfl'r Fflil';cncy MlIlkrale 5,' '" 5~

Little Value 30 32 I ink Valul' 2. Jo "
(e) Promotion of Coatings Very 55 47

(c) I'rullllliinn of CC~lIings Very j4 4.1 02
Adhesion Moderate 37 37

Adhl'sillII Mlllkr;'ll' .\7 j, .14
I.ittle Value 8 I~ lillie V;lhle ,

(I) Walerhornc Coatings Very 64 76 to W;,lertlllrm' Cllalin~s Ven' 6(1

'" '"Technology Moderate 30 21
Tn'hlllllll~Y Mll~krale 2' )7 20

Little Value 6 .1 I iull- Value I' "
(g) High Solids Coatings Very 58 59

(~I Iligh Slliids CI~llil\p Vl'l'y j7 (,f. I.,'
Technology Moderate 35 3K rn'hnllICl1lY Mtl(krale .17 .'~ .l-'

I.illle Value 7 3 l.illk V;t!lll' 2 ,
(h) Better Accelerated Very 22 .12 (h) Ho..'Ul·r An'l':ll-mll'cl Vcry 24 27 -'~

Weathering Tests Moderate 54 49
\\'l':llherin~ Il'S's MIl(lcrdll' ~-' 5~ 'j

I.illle Value 24 19 J illll' Villlll' 2.' 2' ~,

(i) Improve Pigment Very 20 25 Iii Imprtln· l'ign'l\:nl VI'ry " 27 2'1
Dispersion Techniques Moderate 57 50 l)i'l'lCbion h'l'hnil.jues MUI,h'mlc 55 ,j ..

Lillie Value 23 25 I ill II' Vall ...· ~.l 2' n

(j) Better Test Methods Very 38 42 til Ho..·ul'rT('!>1 MI·lhuJs Vl'ry .17 2' ,.
for Coatings Performance Moderate 48 52 fur ('I'Olling!> I'crfllrn~lnl'l'" MI!dcmll' ~l j. ,j

Little Value 14 b I illk V:lllk' 1.1 1.1 •
(k) Investigate Renewable Very .17 25 0.) 1ll\"C'li~lC RI'oc""ahk: Vcr)' .'5 J7 .1-

Natural Raw Materials Moder-llc 37 53 \:;lIUr.l1 Ra" M:lIni:lls MUtkralc 41 '.\ '.1
Lillie Value 26 22 lillk V;lh...· 24 III ~l

technical problems-do consulting
work. (8)

(5) Form a committee to interpret PRI
research results. (7)

(6) Educate our industry regarding [he
importance of product improvement. (5)

(7) Clarify EPA regulations relating to
our industry. (4)

(8) Become involved in government
and public relations. (4)

(9) Improve quality control testing
procedures. (3)

(10) Help government agencies de­
velop paint performance specifications.
(3)

(II) Establish a PRllibrary. (I)
(12) Study materials competitive to

paint. (I)
(13) Develop standard definitions for

the various types of paint, specifying
composition. (I)
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The Value of fhe Questionnaire

We believe that the questionnaire proj­
ect was a successful one and that it will be
ofconsiderable value 10 the PR ITruslees
in planning futurc work. The fact that 276
individuals took the time and effort to
give PRI and the Federation the benefit
of their ideas and opinions is encour­
aging. It is obvious that many people in
technical, sales, and managemcnt posi­
tions recognize industry prOblems and
shortcomings, and are looking for help.

This again raises the subject of co­
operative research in the Paint and
Coatings Industry. Does the industry
want and need cooperative research?
Who is for it and who is against it'! Can
the industry afford the cost of coopera­
tive research? If so, where will the money

come from? We know that many Ameri­
can industries do a great deal more
cooperative research than \)ur industry.

We invite the reader to study the
results of the PRI Questionnaire. Care­
fully examine the charts. We are sure that
you will gain insight into such areas as the
differences in the opinions of technical.
management, and sales personnel. You
may be able to determine whether there
are differences in Ihe types of research
considered most valuable by paint manu­
facturers as opposed to raw material
suppliers. Or you may discover that. in
the paint industry. technical people differ
from management people with respect to
what they believe is important.

The readers are invited to study the
data and draw their own conclusions.
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FORUM
Elements of a Successful Research Project:
The Development of an Opaque Polymer

Richard E. Harren
Rohm and Haas Company'

Papers in the JOURNAL OF COATINGS TECHNOLOGY are generally
concerned with the scientific and technical aspects of principles,
materials, and processes of coatings science and technology. Very rarely
are any papers submittted that discuss the interface between research
people and management/marketing groups. A conspicuous exception
was the text of the 1974 Mattiello Lecture, "Innovation in Organic
Coatings," by Milton A. Glaser (JOURNAL OF PAINT TECHNOLOGY, 46, No.
599,39 Dec., 1974). Readers affiliated with companies large and small
could cite innumerable instances, from their own experience, of
promising technical developments that died a-borning for lack of
courageous, venturesome management commitment to "long shot," high­
risk projects.

A recent paper, titled "The Development of Epichlorhydrin Elastomers,"
by E.J. Vandenberg (CHEMTECH, 13,8,474 Aug., 1983) in the series "The
Innovators," gives a fascinating and inspiring account of innovations in
polymer chemistry, achieved by the dogged persistence of a team of
researchers who had the good fortune to be backed by managers who had
confidence in them. We recommend that paper to our readers.

The paper that follows, from a member of the research organization of a
large resin producer, similarly illustrates what can be accomplished by
researchers who have the imagination to conceive the principles of a
novel, industrially useful material; the persistence and courage to follow
the trail through setbacks and disappointments; and, especially, the
backing of managers who had confidence in them, and who were willing
to put their money-more than three million dollars worth-where their
confidence was.

This account, too, is an object lesson, illustrating the benefits that can
result when steadfast management commitment is coupled to persever­
ing technical skill.

-Research L1bs. 727 Norristown Rd .. Spring House. I)A 19477.
Presented at Ihl' 185th National McctingoflheAmericanChcmical Society. March 22.1983. in Scali Ie. WA.and published in

the I)rcprinls booklet of the Div. of Organic Coatings and I'lastics Chemistry of the ACS. The paper is reprinted here with
~rmlssion of ACS. the copyright owner.
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The exploratory research leading to the
development of an emulsion polymer with
an encapsulated void began in 1974 and
culminated in asuccessful new product in
1981. However, the genesis of the lead to
this new product came in 1965 when an
alert and persistent research chemist first
noted the presence of water-filled voids in
an experimental emulsion. The research
process leading to the commercial devel­
opment of an emulsion polymer with a
fUlly encapsulated water-filled void is
described.

Introduction

The elements of successful research
projects leading to innovation and new
products are identified by describing the
development of a new product which is
referred to as an opaque polymer, To set
the stage, let us look at coatings resins
research in a historical perspective at
Rohm and Haas Co.

In 1954, the Rohm and Haas Com­
pany's coatings resin business was com­
posed entirely of these product lines:
thermoplastic acrylic resins, phenolic
resins. rosin esters, urea and melamine
formaldehyde resins, alkyd resins, and
polyester resins. Total resin sales were
approximately 30 million pounds. Today,
only one of these six product lines is still
sold, yet today, Rohm and Haas annual
sales to the Coatings Industry are well in
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excess of a half billion pounds. These
sales today are >98% due to new prod­
ucts, which did not exist in 1953.

An extensive line of acrylic emulsion
polymers for trade sales and industrial
coatings make up the bulk of these sales
today. The first of this new line of
products was introduced in 1953. It was
the first acrylic polymer for house paints.

How Was It Conceived
And Developed

Prior to 1953, Rohm and Haas had
withdrawn a recently introduced new
emulsified alkyd resin for water-based
house paints because of stability and
performance problems. At that time,
Rohm and Haas was selling a line of
acrylic emulsion binders for textile and
leather coatings, and our Research
Director, Dr. McBurney, commissioned
a group of chemists to develop an acrylic
emulsion binder for house paints. This
work started in 1951 and by building on
our textile and leather emulsion polymer
background, it culminated in the develop­
ment of an acrylic latex for house paints
in 1953. Some top management people,
who had been associated with the failure
of the aqueous alkyd resin, were reluctant
to consider another aqueous paint vehicle
and opposed this product, allowing it to
barely survive.

By today's standards, this latex is,
indeed, a primitive paint binder, but it
launched us on a development path
which today has established Rohm and
Haas as a major supplier of latex paint
polymers to the coatings industry. Below
are highlighted some of the major tech­
nical advances made from 1953, after a
slow start, to date in the house paint
polymer field.

Major Technologies

1953-Acrylic Latex Polymers for
Paints

I963-Adhesion
1964-Flow, Build (Interior Flat

Paints)
1967-Flow, Build (Exterior Flat

Paints)
1968-Semigloss (Interior)
I969-Semigloss (Exterior)
1974-Chalk Adhesion
1981-0paque Polymer (Ropaque

OP-42)
1981-Rheology Modifiers
1982-Aqueous Gloss Enamel Ve­

hicles
1982-Chalk Adhesion, Build

Our start was indeed slow. In retro­
spect. we spent too much time between
1953 and 1963 attempting to solve prob­
lems in rheology by minor product
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modification and by formulation. Fortu­
nately, there was a fundamental research
program underway at this time which
was directed to improving adhesion of
coatings.

By 1963, although we still had not
solved the rheology problem, we learned
how to substantially improve the adhe­
sion of acrylic latex polymer to both
wood and to oleoresinous substrates.
This resulted in major, new successful
product developments.

We learned from this experience the
importance of maintaining a proper
balance between short term product
improvement research and longer range
fundamental research. We also became
committed to the policy of working in
research to make each new product
obsolete by developing improved ana­
logs.

I will now describe the process by
which longer range fundamental research
resulted in a successful product, opaque
polymer. First, however, I will briefly
describe the main elements of this tech­
nology for those of you not familiar with
it.

Ropaque® OP-42 is a latex polymer
consisting of a hard, spherical, nonfilm
forming shell which has an encapsulated,
water-filled void. Upon drying in a paint
film, the water diffuses out, leaving a
fu·lIy encapsulated air void. The air void
serves as a light scattering site because of
the difference in refractive index between
the polymer shell and the air. It, there­
fore, contributes to the opacity of the
paint film and is, indeed, an organic
pigment.

The Challenge

The coatings industry has recognized
that air voids in a paint film will
contribute to opacity. The challenge has
been to generate the air voids without
increasing the porosity of the film, i.e., to
fully encapsulate the air void.

TiOl is the major white opacifying
pigment used in a coating because of its
refractive index compared to commonly
used coatings binders. However, as the
level ofTiOl in a paint film increases, its
light scattering efficiency decreases due
to close packing or self crowding of the
TiO l particles. Fine particle size in­
organic and organic pigments are com­
monly used with TiO l to prevent or
reduce the self crowding of the TiO l

particles. However, they do not contrib­
ute to paint film opacity by themselves
unless they are used at levels high enough
to induce porosity (air voids) in the film.

In contrast. Ropaque OP-42 serves
two functions: its particle size is remark­
ably uniform (around 0.5 micrometers)
and it serves, therefore, to separate or
space TiO l particles so as to prevent close

packing or crowding, and since it has an
encapsulated air void, it serves also to
scatter light and to enhance paint film
opacity.

The Innovation Process

The research leading to the develop­
ment of Ropaque OP-42 began in 1974.
We established an exploratory project to
begin the search for leads to incorpo­
rating encapsulaled air voids in a paint
film.

Quote frolJl Project Proposal-July
1974 "Our major key result .... assess
feasibility of developing more economic
routes to opacity in coatings than
TiO l ... propose acceptable program
proposal within six months for continued
research. "

In 1975, the exploratory research proj­
ect was extended. Quote from Project
Proposal-October 1975 "Most of the
work to date has involved established
'state of the art 'which is extensive. We
have also identified several leads."

A Technical Breakthrough

None of the identified leads survived.
Two years later another lead was un­
covered and the project extended again.
Quote from Project Proposal-May 1977
"A technical breakthrough ... based on
hollow particle technology."

The genesis of the lead announced in
the project extension came from an alert
and persistent researcher who continued
to wonder and worry about the presence
of a few water-filled polymeric particles
he had observed in experimental emul­
sions way back in 1965. Where did these
peculiar particle come from? How were
they formed? Could they be made in large
numbers? Could they be controlled in
size? The answers to these questions
began to come into focus as he worked to
find a lead to developing an encapsulated
air void.

The mechanism by which these original
water-filled particles formed was identi­
fied. However, this mechanism could not
be extended to accomplish the objective,
which was to develop a hard, nonfilm­
forming shell around the water. ever­
theless, the knowledge that water-filled
particles existed gave the researcher
confidence to persist in his quest.

By June 1978, the technical route to a
controlled polymerization of a water­
filled, hard, nonfilm-forming polymer
was defined. However, in a quote from
the project proposal-June 1978 "An
unexpected snag has developed."

The hollow beads were not strong
enough to survive film formation pres­
sure in paint under some conditions. It
took another two years of research and
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two more project extensions to overcome
these problems. Throughout this time,
there were serious concerns anI! res'erva­
tions expressed by many of the manage­
ment team about the wisdom of funding
what seemed to be a very speculative
goal.

Economics

There were valid concerns by some
about the economics. Can this additive
really be cost-effective as a hiding aid in
paints? evertheless, the exploratory
project was approved for extension again
in 1978. Finally, by December 1980. the
research had progressed to the point
where feasibility of the technology was
assured and in December of 1980 a
"Development" project was approved to
develop a plant process and formulation
protocol for E-1742 (the experimental
designation of Ropaque OP-42).

To recap: an idea, which had its genesis
in 1965, resulted in heavy research ex­
penditures in excess of three million
dollars from 1974 to 1980 before it was
determined that the concept might be
viable and a commercial product devel­
oped. The idea of economically poly­
merizing a latex polymer, of finely con­
trolled particle size, with a very uniform

void in the center of the particle, seemed
so difficult and remote that the project
could have been terminated at any time
by management refusing to approve any
one of the project extensions.

Ropaque OP-42 has now been commer­
cially available since 1981, and annual
sales are already in the millions of
pounds.

Future Outlook

So far, Ropaque OP-42 has been
developed and formulated for Trade
Sales Coatings. However, we see poten­
tial outlets wherever high .opacity is
required; i.e., paper coatings, inks, and
those industrial applications where low
temperature cures are used. Ropaque
OP-42 is a thermoplastic polymer so high
baking temperatures must be avoided.

We have what we believe to bea strong
patent application pending, and we are
already working with high priority on the
second generation improved analog.

Summary

The key elements of a successful
research project, the development of an
opaque polymer, have been discussed.
Opaque Polymer, known commercially

as Ropaque OP-42, is a latex polymer
consisting of a hard, spherical, nonfilm
forming shell which has a water-filled
void. Upon drying, the water diffuses out
leaving a fully encapsulated airvoid. The
air void serves as a light scattering site
which contributes to opacity when
opaque polymer is used in latex paints.

Research began in 1974 with an ex­
ploratory research project to "assess the
feasibility of developing more economic
routes to opacity in coatings"-and it
culminated in 1980 with the introduction
of Ropaque OP-42.

Key elements contributing to the suc­
cess in industrial research are:

(I) Corporate management support of
high risk research.

(2) A research management policy of
maintaining a balance between short
term product improvement and longer
range, higher risk research and of working
to make new products obsolete by devel­
oping improved analogs.

(3) Innovative and creative chemists.
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Open Forum is an experiment in communications designed to give readers the
opportunity to share creative concepts in all aspects of coatings. Suggested tOPiCS
include color, formulation and manufacture, testing, and selection of raw matenals.
These "tricks of the trade" need not be prepared formally such as research papers, but
should, however, be thorough in their preparation and presentation. Submissions
should be sent to "Open Forum" Editor, Journal of Coatings Technology, 1315 Walnut
St., Philadelphia, PA 19107.
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OIL AND COLOUR CHEMISTS' ASSOCIATION

MOlif designed by Robert Hamblin

• Lectures by Exhibitors
• Audited Attendance

OCCA
35

Thirty-Fifth
Exhibition

1984

• Competitions Welcomed
• Special Advertising Rates

CUNARD INTERNATIONAL HOTEL, LONDON, ENGLAND

THE INTERNATIONAL DISPLAY OF THE LATEST DEVELOPMENTS IN RAW MATERIALS
AND EQUIPMENT USED IN THE MANUFACTURE OF PAINT, PRINTING INK, COLOUR,
ADHESIVES AND ALLIED PRODUCTS TO BE HELD ON:

Tuesday

Wednesday

Thursday

1 May 0930-1730 hours

2 May 0930-1730 hours

3 May 0930-1730 hours
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Visitors to OCCA-34 were drawn from more than 30 overseas countries.

For copy of the Invitation to Exhibit and further details please contact:

Mr. R. H. Hamblin, The Director and Secretary,
Oil and Colour Chemists' Association,

Priory House, 967 Harrow Road, Wembley, Middlesex, HAO 2SF, England
Tel: (01) 9081086-Telex 922670 (OCCA G)
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coatings : Aug., 81
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Adhesives

Cyanoacrylates Nov., 59
Water-based cements, microbiological

degradation , Oct., 49

Analysis

Hydroxyl content of polymers, statistical
comparison of methods June, 65

Application and Finishing

Appliance coatings Jan., 81
Brushing (drag and pressure forces), and

coating rheology June, 59
Dip tank coatings, stability Sept., 108
Popping, water-based baked acrylic coatings Mar., 59
Sprayout (water-reducible coatings), solvent

evaporation mechanism Jan., 89

Biological Materials and Processes

Microbiological degradation, latex cements,
coatings, and emulsions Oct., 49

Microbiological degradation, PRJ Mildew
Consortium Dec., 61

Chemical Materials and Processes

Aminoethanethiosulfuric acids, substituted
(Bunte salts), crosslinking agents Nov., 33

Butyllithium, initiator for methacrylate graft
polymerization on carbon black July, 35

Dicyclopentenyloxyethyl methacrylate, alkyd
modifier and curing agent. July, 49
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acid catalyst water-based coatings Sept., 87
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Paints, June, p. 59.

L

LARSON, D.B. and EMMONS, W.D.-Chemistryof High Solids
Alkyd! Reactive Diluent Coatings, July, p. 49.

LARSON, J.M.-See Olson, M.R.
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M

MAEDA, S.-Surface Characteristics thai Control the Phos­
phatability of Cold-Rolled Steel Sheet, Dec., p. 43.

MAKUUCHI, K., KATAKAI, A., and NAKAYAMA, H.-Cross­
linked-Core Latex by Radiation-Induced Emulsion Poly­
merization, Mar., p. 29.

MALIHI, F.B., PROVDER, I., and KOEHLER, M.E.-Applica­
tion of Quasielastic Laser Light Scattering for Character­
ization and Quality Control of Colloidal Dispersions, July,
p.41.

MATE, R.D.-See Bullard, H.L.
MEDA, J.F.-See Castells, R.C.
Mus, W.J., MUIZEBELT, W.J., and REESINK, J.B.-Acid

Catalyzed Curing Polyester! Melamine Resins with Latent
Catalysts, Feb., p. 45.

MIRANDA, T.J.-Recent Advances in Coatings for Household
Appliances, Jan., p. 81.

MORELAND, P.J.-See Padget, J.c.
MUIZEBELT, W.J.-See Mijs, W.J.

N

NASH, D.N.-Basic Lead Silicochromate Is Still a Staple of
Anticorrosion Formulations, Sept., p. 109.

NAKAYAMA, H.-See Makuuchi, K.
NAKAYAMA, N.-See Ohkita, K.
NEW ENGLAND SOCIETY FOR COATINGS TECHNOLOGY­

Design of Waterborne Coatings for the Corrosion Protection
of Steel. Part III: Effect of Surfactants in an Aqueous Air Dry
Coating, Aug., p. 81.

NICOLAIS, L.-See Guerra, G.

o
O'DRISCOLL, K.F.-Compositional Heterogeneity in Low

Molecular Weight Copolymers as Revealed by Monte Carlo
Simulations, Oct., p. 57.

OHKITA, K., NAKAYAMA, M., and OHTAKI, I.-Some Aspects
of the Graft Polymerization of Methacrylates onto Carbon
Black Surfaces by Butyllithium, July, p. 35.

OHTAKI, I.-See Ohkita, K.
OKUYAMA, K.-See Isobe, Y.
OLSON, M.R., LARSON, J.M., and JONES, F.N.-Water­

Extendible High Solids Enamels, Apr., p. 45.
OVERTON, J.R. and HERB, C.A.-Colloid Chemistry of Water­

Reducible Coatings. Part 1: Viscosity Behavior, May, p. 33.
OYARZUN, J.-Dispersibility of Pigments as a Criterion for

Determining Optimum Mill Base Formulations, Sept., p. 77.

p

PADGET, J.c. and MORELAND, P.J.- Use of AC Impedance in
the Study of the Anticorrosive Properties of Chlorine­
Containing Vinyl Acrylic Latex Copolymers, Mar., p.·39.

PAOLONE, C.-See Guerra, G.
PERERA, D.Y. and VANDEN EYNDE, D.-Solvent Influence on

the Development of Internal Stress in a Thermoplastic
Coating, Apr., p. 37.

PINEIRO, R.-See Cohen, E.
PRIOLA, A., RENZI, F., and CESCA, S. -Structure-Property

Relationship for Radiation Curable Coatings, Aug., p. 63.
PROVDER, T.-See Malihi, F.B.

R
RASCIO, V.-See Giudice, C.A.
REESINK, J.B.-See Mijs, W.J.
RENZI, F.-See Priola; A.
RHUM, D. and ALUOTTO, P.F.-Acrylic Copolymer Oligomer

for High Solids Coating Resins, Aug., p. 75.
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RIDDICK, W.-Studies on the Esterification of Trimellitic
Anhydride. Implications of Coating Polymers, July, p. 57.

ROCKLIN, A.L.-Evaporation During Sprayout of a Typical
Waier-Reducible Paint an Various Humidities, Jan., p. 89.

ROQUEMORE, K.G.-See Bullard, H.L.
RUDIN, A.-See Kok, C.M.

s
SANCHEZ, R.-See Giudice, C.A.
SHAREEF, K.M.A. and YASEEN, M.-Rheological Properties

of Alkyd Solutions and their Relation with Solubility
Parameters of Solvents, June, p. 43.

SIMPSON, S.L.-See Jakubowski, J.A.
SMITH, D.T.-See Culhane, W.J.
STIEG, F.B.-Density Method for Determining the CPVC of

Flat Latex Paints, Jan., p. III.

T

THAMES, S.F. - Bunte Salts as Crosslinking Agents in Thermo­
setting Water-Borne Polymers, Nov., p. 33.

THOMAS, M.R.-Isocyanotoethyl Methacrylate: A Hetero­
functional Monomer for Polyurethane and Vinyl Polymer
Systems, Aug., p. 55.

TORTORELLO, A.J. and KINSELLA, M.A.-Solubility Param­
eter Concept in the Design of Polymers for High Performance
Coatings. I. Acrylic Copolymers, Jan., p. 99.

TORTORELLO, A.J. and KINSELLA, M.A.-Solubility Param­
eter Concept in the Design of Polymers for High Performance
Coatings. II. Urethane Copolymers, Feb., p. 29.

u
ULICNY, J.c.-See Cheever, G.D.

v
VALENTY, S.J.-Example of Problem Solving Using Surface

Analysis, May, p. 29.
VANDEN EYNDE, D.-See Perera, D.Y.
VARADARAJAN, K.-Review of Dielectric and Dynamic

Mechanical Relaxation Techniques for the Characterization
of Organic Coatings, Sept., p. 95.

w
WATSON, B.c.-See Wicks, l.W., Jr.
WICKS, l.W., JR.-Model Compound for Melamine Formal­

dehyde Resins, July, p. 29.
WICKS, l.W., JR. and WATSON, B.C.-Popping of Water­

Soluble Acrylic Coatings, Mar., p. 59.

y

YASEEN, M.-See Shareef, K.M.A.
YEAGER, c.c.-The Accomplishments of the Mildew Con­

sortium, Dec., p. 61.

Proceedings
Of the Paint Research Institute

No. 153-The Accomplishments of the Mildew Consortium,
Dec., p. 61

Constituent Society Papers

NEW ENGLAND-Design of Waterborne Coatings for the
Corrosion Protection of Steel. Part III: Effect of Surfac­
tants in an Aqueous Air Dry Coating, Aug., p. 81.
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Society meetings

1983-840flicers of the Cleveland Society. (Front row, left to right): Secretary-Scott
Rickert; President-Harry Scott; and President-Elect-Robert Thomas. (Back row):
Assistant Treasurer-George Sajner; Society Representative-Fred Schwab; Past­

President-Carl Knauss; and Treasurer-Madeline Harding

BALTIMORE SEPT.

"Composite vs. Single Dispersants
In Colorants and Coatings"

Tom Mitchell, of Nuodex. Inc., pre­
sented the Nuodex Gavel to Society
President Joseph Giusto. Other 1983-84
officers are: President-Elect-Robert M.
Hopkins; Secretary-Frank H. Gerhardt;
Treasurer-Harry Poth; and Society
Representative-James A. McCormick.

"COMPOSITE VS. SINGLE DISPERSANTS
IN COLORA TS AND COATINGS" was
presented by Michael C. Frantz, of
Daniel Products Co.

Mr. Frantz discussed the benefits of
using composite dispersants in the mill
base. These benefits included: improved
manufacturing process; improved prod­
uct stability; and enhanced end use.

To demonstrate these benefits, a series
of slides were shown which graphically
depicted the benefits of one dispersant
system over another.

Mr. Frantz concluded the presentation
by stating that the choice of the correct
dispersant will improve the manufactur­
ing process, the stability of the product.
its ease of use, and will same money at the
same time.

Q. What steps do you take to achieve
the ideal combination? What is the trial
and error process?

A. You start with a combination that
works, then you change one component
at a time and recheck your results. It is
long and laborious. There are no easy
short cuts. It requires time and patience.

FRANK GERHARDT, Secretary

CLEVELAND SEPT.

"Advantages of the Late
Addition of Water

To Certain High-Solids Coatings"

CarIJ. Knauss, Society Past-President,
installed the new 1983-84 officers. They
include: President- Harry Scoll; Presi­
dent-Elect-Robert Thomas; Secretary­
Scott Ricket; Treasurer-Madelyn
Harding: and Society Representative­
Fred Schwab.

Richard Johnson, of Cargill. Inc.,
spoke on "THE ADVANTAGES OF THE
LATE ADDITION OF WATER TO CERTAIN
HIGH-SOLIDS COATINGS."

Among the advantages discussed by
Mr. Johnson were low V.O.c., low
application viscosity, better atomization,
and beller adhesion as compared with
conventional high solids coatings. In
particular, said Mr. Johnson, the intro­
duction of water into hydrophilic resins
and solvents will allow the high solids
formulation of colored coatings and
metallic coatings as well. .

SCOTT RICKERT, Secretary

DETROIT SEPT,

"Painting and Testing
Of Multi-Metal Substrates"

The President's Gavel was presented to
incoming President Charles Collinson.
Other 1983-84 officers include: Presi­
dent-Elect- William Passeno; Secre­
tary-AI Moy; Treasurer- Robert
Feisel; and Society Representative­
Harry B. Majcher.

"PAl 1'1 G AND TESTI 'G OF MULTI­
METAL SUBSTRATES" was given by Dr.
Robert D. Wyvill. of Chemfil Corp.

Aided with the use of slides, Dr. Wyvil
discussed the conventional applications
of phosphate treatment on cold-rolled
steel and galvanized steel. These appli-

cations included both the spray and
immersion process.

Dr. Wyvill stated that phosphate
treatments containing iron (phospho­
phyllite) give beller corrosion resistance
than phosphate treatment (hopeite) with­
out iron. Conventional salt spray tests do
not show the difference, but scab cor­
rosion tests definitely show the improve­
ment.

Different types ofgalvanized steel were
discussed. Dr. Wyvill explained that
electrogalvanized steel yields a uni­
formed crystalline structure and hot
dipped galvanized steel has a crystalline
structure which is not uniform.

Dr. Wyvill noted that most American
industries use a chrome rinse on their
phosphating process for better adhesion
to coatings. The favored method of
application is the spray process, said Dr.
Wyvill.

Q. Would increased dwell time of the
spray process improve the phosphate
coating for adhesion, corrosion resis­
tance, etc.?

A. Ninety percent of the phosphate
coating is deposited in the first 10
seconds, therefore, the answer is no.

ALLAN Q. Moy, Secretary
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HOUSTON SEPT.
"Formulation of Architectural
And MaIntenance Coatings"

William K. McCormick, of Tenneco
Chemicals, presented President Don
Montgomery with the Nuodex Gavel.
Other 1983-84 officers include: Vice­
President-Richard D. Batchelor; Secre­
tary-Arthur R. McDermott; Treasurer­
Rudolf F. Buri; and Society Representa­
tive-Willy C. P. Busch.

Past-Presidents K. D. Jacobson was
awarded a Past-President's Pin by Presi­
dent Montgomery.

John Ballard, of Kurfees Coatings,
Inc., discussed "ApPROACH TO FORMU-·
LATION OF ARCHITECTURAL AND MAiN­
TENANCE COATINGS."

Mr. Ballard presented eight computer
generated formulations that produce
marketable coatings. He pointed out that
it was the responsibility of the formulator
to come. up with a marketable coating,
and stressed the need for the formulator
to have sufficient interaction with the
marketing and sales departments.

According to Mr. Ballard, excellent
low~ost formulations can be made with
careful raw material selection and that
minimum raw material inventories can be
maintained if care is taken in choosing
those inventories.

ARTHUR R. McDERMOTT, Secretary

LOS ANGELES SEPT.
"Vlnylldene Chloride"

New officers for 1983-84 were in­
stalled. They include: President-L.
Lloyd Haanstra; Vice-President-Earl
B. Smith; Secretary-Henry J. Kirsch;
Treasurer-Mike Gildon; and Society
Representative- Duke Cromwell.

Hans Roest, of Tenneco Chemicals,
Inc., presented the Nuodex Gavel to
President Haanstra. Immediate Past­
President Romer Johnson was awarded
with a Past-Presiden!'s pin.

A moment of silence was observed for
William A. Gerhardt, Jr., former Sales
Manager of Reichhold Chemicals and
Past-President of the LASCT (1940-41),
who died on September 10.

Educational Committee Chairman
James Hall presented Certificates of
Completion to students of the Paint
Technology course.

Joe King, Chairman of the Environ­
mental Committee, presented a brief
update on various AQM D rulings. On
Rule 1113, Mr. King explained that the
Committee presented an excellent dis­
cussion to the SCAQMD board on
August 5, 1983. However, Mr. Kingsaid,
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apathy ensued among the board mem­
bers and little was accomplished. The
general feeling of the Committee was that
further political channels needed to be
pursued to gain fuller attention. Mr.
King announced a meeting date for a
Public Hearing on Rule 1136. On Rule
1107, he explained that a workshop is
being designed. Mr. King concluded his
report with information on rules per­
taining to containers.

Violette Stevens, of Dow Chemicals,
USA, presented a talk featuring "ViNYL­
IDENE CHLORIDE: A COMONOMER FOR
SURFACE COATINGS RESINS."

Ms. Stevens explained that new resins
are being developed in order to advance
the new coatings technologies made
popular in the 70's. Vinylidene chloride
is a versatile monomer that can contri­
bute to needed properties such as weath­
erability, chemical resistance, gloss, and
flame retardance to coatings resins.

Q. Is VDC a corrosive monomer?
What materials of construction are
needed for handling VDC?

A. In its dry state VDC will not cause
corrosion. The monomer itself is ex­
tremely stable, and has 200 ppm of
M EHQ as the free radical inhibitor
present; however, as any chlorinated
product, it will become corrosive if water
is present. Take normal precautionary
measures in handling VDC if moisture is
present.

Q. What type of reactor would you
recommendfor carrying out polymeriza­
tion?

A. In traditional latices where the
VDC level is 80-90%, you need a glass­
lined reactor since the pH may drift as
low as I. When in a recipe containing
50-60%or less VDC, your pH drift is not
much (people have used stainless steel
kettles where the pH is greater than 3.5.)
At pH's below 3.5. stress cracking of
stainless steel may occur.

Q. What high gloss are you speaking
op. Would a gloss of 9(f' and 6(f' be
possible with certain copolymers?

A. The gloss we are referring to is
relative gloss. In water-borne coatings.
the solution types may have similar gloss
to solvent-borne coatings. The water
solution-type coatings are also glossier
than the emulsion and latex types. In­
corporation of vinylidene chloride into a
latex seems to increase overall gloss.
Scott Bader has developed and published
information on latices that provide
similar gloss as alkyd solution coatings.

Q. Some regulators are treating all hal­
ogenated materials as hazardous and are

not to be allowed in landfills-your
comments.

A. VDC is a low-boiling. reactive
liquid monomer and as such should be
considered as a hazardous waste and
should be treated by incineration. This is
also true for any acrylic or methacrylic
monomers.

Q. Since opacity is a funl'tion of Ihe
differenl'e in RI (refractive index) of
pigment and vehicle. won 'I there be a
hiding problem with VDC resins?

A. Opacity does depend on the type of
pigments selected for their refractive
index, you should avoid pigments of
similar RI to VDC. Published reports
indicate that you can improve your gloss
without sacrificing hiding if you pay
attention to your pigment selections and
their RI values.

Q. What solvents are rel'ommended in
VDC acrylic l'opolymers where the solu­
bility parameter is 10.1? Are we looking
at ketones and/or glYl'ol ethers' What
suggested diluents?

A. In selecting solvents. you should
consider the solvating power of solvent
and air regulations. Methylene chloride
and I.I.I,-trichloroethane would be
good solvents from the solubility stand­
point and regulation standpoint. In gen­
eral. H-bonded solvents, such as alcohols
and glycol ethers, are not usually good
solvents with VDC containing polymers.
but may be used as diluents. Solvents
with lower H-bonding, such as chlo­
rinated solvents, hydrocarbon solvents,
and ketones, should be better.

Q. What are the hardness properties of
VDC copolymers. ifyou are lookingfor 4
H hardness?

A. The effect of VDC on hardness will
depend on the type of copolymer and the
level of VDC since it can either soften or
harden the coatings.

Q. Are any VDC resins l'ommerdally
available for l'oatings?

A. VDC copolymers are commercially
available. The companies offering these
products include Dow Chemical. Scott
Bader, ICI, Union Oil, Morton, B.F.
Goodrich, and W.R. Grace. However.
not many final products are designed for
paint binders. However. much research is
being done and you should ask your
potential supplier for availability.

Q. Are you able to explain from a
thermodynamil's or a kinetil' molel'ular
basis why VDC/ M MA does not follow
the Fox equation predil'tion'

A. MMAand VDCdo follow conven­
tional Tg composition theories such as
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the Fox equation. However, in most
cases. the stiffness of a VDC unit next to
a comonomer unit is not simply the
average value as required to fit the
conventional theory; you have to use a
modified Fox equation containing cross
terms to take this into account. For
example, VDC is a soft monomer with
vinyl chloride and M MA, but it is a hard
monomer with the acrylate esters. With
vinyl acetate, there is little change in Tg
until levels over 60% VDC are incor­
porated, it then becomes a soft monomer.

A. There is a strong relationship
between the production of caustic and
chlorine and therefore the products of
causticl chlorine will have a cost effect on
VDC; however, it is not as great as would
be expected because VDC production is
not based on petroleum. VDC isa further
integrated product than chlorine. There­
fore, the price ofVDC will be affected by
chlorinel caustic supply. However, the
problem is not as severe as the price
sensitivity of other monomers to the price
of petroleum.

you may need a comonomer feed system
to control composition. Vinyl acetate
reacts much slower than VDC. The
reactivity ratios for VDC and VAC are
r, = 4.73 and r, = 0.031. In a batch system
VDC will react preferentially and this
will lead to longer VDC sequences. One
way to overcome this is to change your
reactor with VAC and add VDC with
controlled feed rate in order to optimize
desirable VDC sequence lengths.

HENRY J. KIRSCH, Secretary

II
Cuno

It was reported that the LSCTILPCA
Environmental Symposium will be held
April 18 at the Marriott Inn, Clarks­
ville, IN.

LOUISVILLE SEPT.

"An Easler Dispersing
Rheological Additive"

President John Lanning, of Porter
Paint Co., was presented with the In­
coming President's Gavel by Jim Eagen,
of The Argus Co., Inc. Other officers for
1983-84 are: President-Elect-Edward
Thomasson; Secretary-Joyce Specht;
Treasurer-Jerry Morris; and Society
Representative-James Hoeck.

Micro-Klean II.® Resinated, depth-type,
disposable cartridges provide more uni­
form filtration efficiency and longer life.
Ideal for removing fibrous, abrasive or
gelatinous contaminants. From 1 to 125
microns.

Micro-Wynd II.® Wound, depth-type, dis­
posable cartridges. AMF Cuno's unique
winding process improves flow perform­
ance, efficiency and cartridge life. From
1 to 350 microns.

For more information, contact AMF
Cuno, General Filter Products Division,
400 Research Parkway,
Meriden, CT 06450. Call
toll free 1-800-243-6894,
ext. 832 or 786. In CT,
(203) 237-5541.

Q. Can these polymers be made in
vinyl acetate acrylic reactors?

A. Yes, it is possible providing the pH
is compatible and remembering that
depending on the choice ofa comonomer

Q. What percent of VDC can be
blended with acrylic emulsion to improve
salt spray without losing adhesion on
cold rolled steel(air dry system)? Doesn't
VDC exhibit poor adhesion to steel?

A. ICI has done some detailed work in
metal application and formulation and
may be able to offer the best response to
this question. To the best of my knowl­
edge, VDC copolymers do not exhibit
poor adhesion. Often, chlorine-contain­
ing products promote adhesion.

Big trouble
for small particles.

Q. What is the curing mechanism for
VDC resins?

A. VDC copolymers are normally
thermoplastic systems and depend on
controlled Tg to control the coating's
hardness. However, it is possible to make
a thermosetting copolymer if you need
to.

Q. Isn't the relatively low cost per
pound offset by high density and rela­
tive~I' high cost per unit volume?

A. The density of VDC is higher and
your cost may suffer on a volume basis,
but the current cost per pound is low and
the pricing offset must be considered as
the levels of incorporation and the re­
placement copolymers are evaluated, ie,
VDC is 32-34¢ per pound with a specific
gravity of 0.93.

Q. Have you done studies on what
metals reduce the yellowing effect on
VDC?

A. 1 am not aware of any metal that
will reduce yellowing. Most of them will
catalyze discoloration. Discoloration in
this case is associated with dehyrohalo­
genation. The extent of color develop­
ment will increase with high VDC levels
and long VDC sequences in the polymer.
To minimize color development. you'll
need to keep VDC levels to less than 70%
and the VDC sequence lengths of less
than 4 or 5 units.

Q. What is the relationship of the
production of VDC to the production of
caustic soda/chlorine? Will cost, there­
fore. be in relationship to the supply of
caustic soda/chlorine?

Q. Architectural coatings depend on
penetration and surface protection for
durability. There must be an optimum
relation. Hall' does VDC relate in this
area?

A. My knowledge of coatings is
limited. However, I expect particle size
and viscosity would need to be optimized
for penetration. If you can also get a
continuous film or complete film forma­
tion. VDC copolymer properties should
ensure protection of surface.
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Lein; Treasurer-Charles J. Hoar: and
Society Representative-Daniel L.
Toombs.

David Whithington, Technical Com­
mittee Chairperson, announced the pro­
posed projects of the Technical Commit­
tee. These included: work on the PR I
mildcwcide consortium coopcrative pro­
ject; the next phase of the "Dcsign of an
Aqueous Coating for the Corrosion Pro­
tection of Steel" project. which involves
the study of extender pigments and
optimization of PVC; and completion of
the computer formulation project.

It was announced that the Society
would establish a Long Range Planning
Committee for the purpose of discussing
any subject relative to prospective Society
activities up to five years into the future.

Don Aikman (right), 01 D.H. Liller Co., presents the traditional gavel to N. Bradlord
Brakke, President 01 the New England Society, 1983-84

New England Society Officers lor 1983-84. (Front row, left to right): Society
Representative-Daniel Toombs; and President-No Bradford Brakke. (Back row): Vice­
President-Paul J. Mueller; Secretary-Maureen Lein; and Treasurer-Charles J. Hoar

"QUALITY AND CONSISTENCY FROM
AN EASIER DISI'ERSI 'G RHEOLOGICAL
ADDITIVE" was discussed by Robert Van
Dorn, of NL ChemicalsjNL Industries,
Inc.

Mr. Van Dorn stated that their estab­
lished research goals in organoclays were
three-fold: (I) simplier to use; (2) easy
dispersion; and (3) maintainance of high
paint quality.

A comparison ofconventional organo­
clays and the new technology developed
for organoclays was given by Mr. Van
Dorn. He called special attention to the
inherent problems of pigment dispersion.

Mr. Van Dorn explained how the new
organoclays are quite applicable to use
with aliphatic hydrocarbon solvent sys­
tems and in the manufacture of paints.

Q. Is there a cost advantage to adding
an organoc/ay at the letdown stage as
opposed to the grind?

A. There is indeed a cost advantage
because of the improvement in through­
put.

Q. What effect do organoc/ays have on
color acceptance, i.e., tin/ability?

A. There was no effect whatsoever on
the color acceptance.

Q. Do organoc/ays work well with high
solids (greater than 700/0) coatings or
water-based products?

A. It varies due to the different polarity
of systems.

M. JOYCE SI'ECHT, Secretary

NEW ENGLAND SEPT.

"Antimicrobials Used In Coatings
And Plastics"

Donald Aikman, of D.H. Litter Co.,
Inc., presented the Nuodex Gavel to
President Bradford Brakke. Other
officers for 1983-84 are: Vice-President­
Paul J. Mueller; Secretary- Maureen M.

"ANTIMICROBIAI.S USED IN COATI:"GS
AND PI.ASTICS"was discussed by William
Woods. of Nuodex, Inc.

Mr. Woods discussed and illustrated
with the use of slides the types of
antimicrobials, conditions suitable for
microbial growth. sources of contamina­
tion. the effects of spoilage. and the ideal
preservatives.

According to Mr. Woods. antimicro­
bials can be described as bactericides.
which arc preservatives. and fungicides or
mildewcides. In a separate category are
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Richard Johnson; Secretary-Alfred
Yokubonis; Treasurer-Jim Lawlor; and
Society Representative-Richard
Fricker.

"INVESTMENT OPPORTUNITIES" was
given by Jim Vieburg, of Piper, Jaffray,
and Hopwood, of Minneapolis, MN.

ALFRED YOKUBONIS, Seeretary

Theodore A. DelDonno, of Rohm and
Haas Co., presented "LATEX WATER­
REDUCIBLE BLEND SYSTEM." This pre­
sentation was originally given at the
Water-Borne & Higher-Solids Coatings
Symposium, February 7-9, 1983, New
Orleans, LA, and is co-authored by
Ronald D. Bakule, of Rohm and Haas.

TELEX 703063

HIGHWAY 216 S., P.O. BOX 709, KINGS MOUNTAIN, N.C. 28086, TEL (704) 739·1321

Q. You mentioned jungicides and
mildewcides. What about enzymicides?
How do you treat against enzyme allack?

A. When detected, use a mercurial
compound which denatures entymes and
then rebuild viscosity with a different
thickener. You can also pasteurize, but
it's tricky.

MAUREEN M. LEIN, Secretary

NORTHWESTERN . ... , .. SEPT.

"Latex Water-Reducible Blend
System"

The President's Gavel was presented to
Robert Mady. President for 1983-84.
Other officers include: Vice-President-

Q. Are water-reducible polyesters and
alkyds as susceptible to microbial attack?

A. These are less of a problem because
the additives are not as susceptible to
degradation.

fungicides for controlling wood rot fungi.
These are termed wood preservatives.

The conditions suitable for microbial
growth were discussed. The raw materials
used in latex paints, caulks, and adhesives
are prime food sources for microbial
growth, stated Mr. Woods. Suitable
conditions for such growth include water,
degradable organics (thickeners, surfac­
tants, etc.), and a wide pH range. These
conditions are all common in latex
paints. stressed Mr. Woods.

Mr. Woods discussed the sources of
contamination which include airborne
dust. impure water, contaminated raw
materials, and dirty equipment. It was
stressed that bacterial cells multiply
rapidly throughout the bulk of the liquid
paint, not just at the surface.

The effects of spoilage were discussed.
Mr. Woods explained that spoilage mani­
fests itself as a loss in functionality, i.e.,
monetary loss, and occurs in package or
in bulk slOrage. The effects of spoilage
include gassing, viscosity loss, objection­
able odor, pH drift. and loss of color
acceptance. To prevent spoilage, Mr.
Woods stated that it is imperative to limit
contamination during manufacture, and
to incorporate an antimicrobial additive
to control those contaminants present.

Lastly, Mr. Woods discussed the ideal
preservative. He explained that the ideal
preservative should be compatible with
many formulations; should be effective at
low cost (3~! gal); should have a low order
of toxicity; should be stable during long
term storage; and should be easily
handled.

Mr. Woods outlined the types of
preservatives. These included: mercurials
and non-mercurials. He discussed their
mechanism for protection. their use levels.
and their relat:ve advantages and disad­
vantages.

When evaluating which type of preser­
vative best suits the end use. Mr. Woods
suggested conducting bacterial insult tests
using Petrie dishes containing agar
medium. These test dishes would be
preconditioned pr;'or to innoculation and
then would be monitored for organisms
and physical properties, he said.

Q. Are mercurial and non-mercurial
preservatives light stable?

A. Carbamates are photosensitive, so
there is a loss of protection at the surface.
But one can formulate around this by
using UV stabilizers.
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PIEDMONT SEPT.
"An Easler Dispersing

Rheology Additive"

1983-84 officers were installed. They
include: President-Jim Husted; Presi­
dent-Elect-Phillip Wong; Secretary­
Michael S. Davis; Treasurer-Steve
Lasine; and Society Representative­
Gary Marshall. Thomas W. Mitchell, of
Tenneco Chemicals Co., presented Presi­
dent Husted with the Nuodex Gavel of
Office.

President Husted stated that the Soci­
ety is celebrating its 25th Anniversary
this year and solicited ideas for its cele­
bration.

Educational Committee Chairman,
Robert Matejka, stated that he and Dr.
Hurwitz are compiling a list of possible
research areas to be submitted to the
society. The Paint Research Institute will
match funds up to $1,000 for paint
research that would be of interest to the
local society and would fit the local
technology and use. Dr. Hurwitz stated
that one area of possible research would
be latex coatings applied at low tempera­
tures. It was reported that the "Industrial
Polymer Chemistry" course will be held
at UNC-G in January. This course will
complement last year's polymer chemistry
course.

Robert H. Dey, of NL Chemicals!NL
Industries, Inc., spoke on the "QUALITY
AND CONSISTENCY FROM AN EASIER
DISPERSING RHEOLOGY ADDITIVE."

The easier dispersing additive is a new
type of organoclay that does not require
the chemical activation nor the high shear
necessary for the standard organoclays.

Mr. Dey stated that organoclays are the
most common rheological additives used
to impart viscosity, sag and pigment
settling control, and application proper­
ties to solvent based paints. But to be
effective in paint production, the stan­
dard organoclays have to be added to
batches at a certain time under high shear
and a polar activator added to completely
disperse the clay platelets. Mr. Dey said
that the required order ofentry to achieve
maximum dispersion is usually the sol­
vent, the resin, organoclay, the polar
activator, and then the pigment. This
order reduces the tendency for an agglo­
meration of the organoclay, but it also
reduces the pigment loading on some
pieces of equipment. This reduces the
potential for total paint production when
manufacturers are seeking greater plant
efficiency and lower manufacturing costs.

The introduction of equipment with
higher output and lower shear rates
required an organoclay that would be
easier to use, activated by a low shear rate
and still maintain a high paint quality. A
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super-dispersible organoclay was there­
fore produced, said Mr. Dey.

A new organoclay was developed and
though the technology is onry one year
old, the results are good and research is
progressing for an organoclay for strong
solvent systems. The present, easy dis­
persing organoclay is for aliphatic solvent
systems. Mr. Dey stated that by chemical
reactions the distance between the clay
platelets has been increased from the 26
angstroms in standard organoclays to 40
angstroms in the new organoclays. This
increased distance between the platelets
reduces Van Der Wals forces. thereby
reducing the shear necessary to disperse
the platelets. Besides low shear, the new
clay can be added anywhere in the
production process. Rheology develop­
ment is consistent to that of the conven­
tional organoclays.

MICHAEL S. DAVIS, Secretary

PITTSBURGH SEPT.
"Water-Extendible High Solids

Enamels"

Rich Johnson, of Cargill Research
Laboratories, spoke on "WATER-Ex­
TENDIBLE HIGH SOLIDS ENAMELS."

Mr. Johnson reviewed the types of
coatings which were being sold in the
industrial coatings market in the early
1980's, when only 4% of the market was
high solids. He noted that his firm has
now projected that by 1985, 14% of the
market will be high solids and, by 1990,
that will increase to 20%. The basis for
this optimistic forecast is ease of formula­
tion, efficiency of application with exist­
ing equipment, economics, low V.O.c. 's
and government regulations, and per­
formance and versatility, stated Mr.
Johnson. However, with all coatings
systems, certain shortcomings must be
faced, and high solids are no exception.
Mr. Johnson said that problems occur
when formulating in darker colors, semi­
gloss and metallic coatings. Conse­
quently, Cargill has developed a new
technology ,called water-extendible high
solids, said Mr. Johnson.

According to Mr. Johnson, polyester
resins seem well suited to this water­
extendible concept. This is true especially
where certain coatings resins with high
hydroxyl values, that normally would not
be soluble, will imbide a limited amount
of water to give transparent mixtures. By
careful selection of formula ingredients,
high solids can be formulated which can
be thinned 20 to 54% with water, causing
few undesirable side effects and improv­
ing certain film properties.

Mr. Johnson explained that with 24 to
50% of the organic solvent replaced with
water, low V.O.c. requirements can be

met, using specially designed polyester
resins, whose viscosity will decrease as the
water is added.

A series of representative paint for­
mulas were presented. These demon­
strated formulation and performance
parameters in the cases when water
additions were made where water-extend­
ible polyester resins were used. Mr.
Johnson stressed that these prototype
enamel formulations were adequate start­
ing points for formulating chemists.

Mr. Johnson presented some observa­
tions of formulations and properties.

(I) Water-diluent levels: Exact effects
of each resin,.will have to be determined.
But overall;'ihe presence ofwater appears
as likely to help the overall balance of
properties as to hurt it. Gloss. hardness,
and scribe blistering resistance improved,
but impact resistance and humidity resis­
tance showed inconsistent results.

(2) Amino resins level: Various ratios
of resin to HMMM were evaluated with
no significant performance changes
noted. Water-extendibles did, however,
consistently show better performance
characteristics than water-reducible ena­
mels and compared favorably with sol­
vent reducible polyester enamels.

(3) Polymeric melamine! Formalde­
hyde crosslinkers: No adverse effects
were noted with either and some improve­
ment in humidity and salt spray resistance
was noted.

(4) Additives: Non-water-reducible
rheology control additives. such as cellu­
lose acetate butyrate, can be added to
improve sag resistance. Liquid epoxies
can be used with water-extendible poly­
esters. Dimethyl etharol amine, in low
levels, can help color acceptance and also
prevent flash rusting. Metallics may also
be formulated by adding the water por­
tion to the formula at the time of
application, so long as the aluminum
pigment is dispersed in the base resin and
treated with a hydrophobic silica.

(5) Stability: No problems have been
noted with stability, but lined containers
should be used if storage is to take place
after water is added.

Q. In your test work. what was the ph
o(your water?

A. Approximately 5.5. Wedid evaluate
tap water from various parts of the
country, and encountered no difficulty
with the different lots of water.

Q. When you increased the hydroxyl
values ofyour resin, what effect did this
have on corrosion resistance?

A. None that we were able to deter­
mine, but we did stay within certain
predetermined limits.
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Q. What is the approximate cost of
these new resins?

A. Under$1.00 per pound, probably in
the mid $.90/pound range.

Q. Doyou have any knowledge ofthese
resins being used in a dip system and do
you feel they are practicalfor this type of
application?

A. We have no knowledge of their use
in this fashion, and question if high solids
can be formulated to work in dip systems.

Q. Do you have any results ofexterior
durability tests with water-extendible
polyesters?

A. Yes, we have 18 months of Florida
exposure with a loss of only about 20
gloss units and we rate that as being very
good.

Q. Ifthese polyesters were to be baked.
what sort of cycle do you recommend?

A. About 300-325°F for 10 minutes
should be adequate.

Q. Your tests show a 30% melamine
content as having poorer salt spray
resistance than a 20% content. Did you
do any studies comparing hydroxyl con­
tent versus melamine content?

A. No, but we know that you cannot
allow any free melamine available. It all
has to be tied up. In theory, they would
like to see a 12% melamine content, but it
does not work out at that level. Probably
a 25% content is more realistic.

JOSEPH L. MASCIA, Secretary

ROCKY MOUNTAIN .... . SEPT.

"Vlnylldlne Chloride"

President Donald Shillingburg intro­
duced the officers for 1983-84 which
include: Vice-President-Larry Lewan­
dowski; Secretary-Carwin Beardall;
Treasurer-Craig R. Hansen;and Society
Representative-James E. Peterson.

A moment of silence was observed for
Society Retired Member, George Hartter,
who recently died.

Educational Committee Chairman.
Steve Crouse, reported on a training
program that the Committee is trying to
establish.

Violet L. Stevens, of Dow Chemical
Co.. presented "VINYLIDI E CHLORIDE:
A COMO 'OMER FOR SURFACE COATINGS
RESINS ...

CARWI ' BEARDAI.L, Secretary

ST, LOUiS SEPT.

"Environmental Update"

Past-President Joseph J. Wrobel, Jr.
installed Robert J. Giery as President.
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President Giery was presented the Nuo­
dex Gavel by Fran Wagner, of Mozel
Chemical Products. A Past-Presiden!'s
Pin was awarded to Mr. Wrobel. New
officers for 1983-84 include: President­
Elect-William Truszkowski; Secretary­
Charles L. Grubbs; Treasurer-Merle D.
Held; and Society Representative­
Thomas Fitzgerald, Sr.

A moment of silence was observed in
honor of the memory of Ralph Gatti,
Society Past-President, who died during
the summer.

Educational Committee Chairperson,
Suzanne Bailey, discussed a request from
the American Chemical Society for sup­
port of a high school function during its
spring meeting in St. Louis. The consen­
sus was that the society will support this
effort.

President Giery presented the Tech­
nical Committee's report. He stated that
the present project is almost complete
and asked for suggestions for a new
project. One of the suggestions was for an
audio visual presentation which could
become a permanent teaching and train­
ing tool.

Twenty-five Year Pins were presented
to Dr. Herman Lansen. of Lanchem
Corp., and Francis Schulte, of Schulte
Paint Co. Fran Wagner, ofMozel Chemi­
cal Co., Elmer Meyer, and A.F. Gross, of
Missouri Paint & Varnish Co., were also
honored as 25-Year Members but were
not present to receive their pins.

Howard Jerome, of Spatz Paint Indus­
tries, Inc., and Environmental Control
Commitee Chairman. Richard Storm, of
Sinnett Lacquer Manufacturing Co., pre­
sented an update on the Missouri Depart­
ment of Natural Resources proposals for
new laws to enhance the environmental
quality in the St. Louis and Kansas City
areas.

It was stressed that these laws in
present form are not realistic. Mr. Jerome
explained that Missouri wants to identify
the products made, how many solvents
are used. the amount of solvents. and the
specific gravity. They are under pressure
from the National Environmental Protec­
tion Agency to come up with a set of
standards for St. Louis and Kansas City.

Mr. Storm discussed the surplus raw
material forms program which was
initiated last year. He said that there will
be a $5.00 per page charge for this year's
forms to be paid by the companies
submitting the forms for inclusion with
the monthly mail. Upon a request from
the membership, it was decided by ac­
clamation that surplus equipment could
be included on the listing.

Dr. Hugh Smith, of Sun Chemical
Corp., presented a talk entitled, "EN­
VIRONMENTAL UPDATE."

Dr. Smith discussed how the new
government regulations will effect the
coatings industry. He also spoke of the
pitfalls in allowing scientific regulations
to be prepared by non-scientists.

CHARLES GRUBBS, Secretary

WESTERN NEW YORK . .. SEPT.

"High Solids Coallngs"

Robert N. Price, of Spencer-Kellogg,
Div., Textron, Inc., presented "HIGH
SOLIDS COATINGS ARE HERE!"

Mr. Price pointed out that as recently
as six or seven years ago, high solids
coatings were still largely a lab curiosity.
Even three-four years ago, polyesters
were the only high solids resins in the
market place. Today, a broad variety of
polymer types are available to the coat­
ings formulator, inclJlding: polyesters,
air-dry and bake alkyds, two-component
urethanes, VT copolymers, polyester­
epoxy, etc.

Based on strong interest shown by
individual companies and supported by
results of a broad market survey, it is
clear that high solids coatings have
arrived as one of the viable coatings
systems of the future-and are here to
stay. They will undoubtedly be the fastest
growing segment of the industrial finishes
market in the immediate future.

Reasons for high solids rapid accep­
tance as well as performance and formu­
lating information on the various resin
systems were discussed by Mr. Price.

CHARLES C. TABBI, Secretary

To OUR READERS:
The JOURNAL OF COATINGS TECH­

NOLOGY welcomes any responsible
views pertaining to the Coatings
Industry, Federation activities, and
the editorial content of the JCT.
Letters should be brief and signed
with the writer's address and com­
pany affiliation.

Correspondence should be ad­
dressed to: Letters to the Editor,
JOURNAL OF COATINGS TECHNOLOGY,
1315 Walnut St" Philadelphia, PA
19107.
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future Society meetings

Baltimore

(Jan. 19)-Speaker from Universal
Color Systems.

(Feb. /6)-EDUCATIONAL COMMITTEE
PRESENTATION.

(Mar. 15)-SOCIAL COMMITTEE
NIGHT.

(Apr. 19)-TECHNICAL STEERING
COMMITTEE PROGRAM.

(May 17)-ANNUAL BUSINESS MEET­
ING AND ELECTION OF OFFICERS.

(June)-JoINT OUTING WITH BPCA.

Birmingham

(Jan. 12)-"THE TECHNICAL DEPART­
MENT-A DRAIN ON RESOURCES OR AN
AID TO PROFITARll.lTy"-Dr. P.P.W.
Weiss, Croda Paints.

(Feb. 2)-"MONITORING LEAD IN
PAINT PRODUCTION"-A.C.D. Cowley,
Imperial Chemical Industries PLC.

(Mar. I)-"POWDER COATINGS MAN­
UFACTURING METHODS PRESENT AND
FUTURE"-E.W. Byerley. Byerley
Machinery Sales.

(Apr. 5)-"SATURATED POLYESTER
DEVEI.C)I'MENTS FOR THE INDUSTRIAL
PAINT INDUSTRY"--B. Langdon, Dy­
nomit U.K. Ltd.

(May 3) --"Trends in Automotive Fin­
ishes"-R. Hurn, Ford Motor Co. Ltd.

Chicago

(Jan. 9)-"SOLVENT RECYCLING"
Richard Schlack, Hydrite Chemical.
"DIATOMITE FOR THE COATINGS IN­
DUSIRY"-Thomas E. Remmers, Man­
ville Products Corp.

(Feb. 6)-"ORGANO CLAYS: A NEW
LOOK AT A MATURF PRODUCT"­
Thomas W. Powell, Jr., United Catalysts,
Inc. "LICiHT SCATrERING EXTENDERS" ­
Craig J. Stoneback, Englehard Corp.

(Mar. 5)-"OVERVIEW AND CONCEp­
TIIAL. DESIGN OF A MODERN PAIN'I
DEpARTMENT"-Thomas Daly, Ace
Paint Div. "II.LlNOIS ENVIRONMENTAL
REGULATIONS AS THEY AFFECT COAT­
INGS"-Karl Franson, Illinois E.P.A.

(Apr. 2) "COI.LOIllAI. SILlCA-A
UNIQUE PIGMENT" R. Thornton, Nalco
Chemical Co. "ROLE OF ADDITIVES IN
THE '80's"-E. Antonucci, Drew Chern i­
cal Co.

(Apr. 27)-AwARDS NIGHT.

98

Cleveland

(Jan. 17)-Topic to be announced­
frving Foote, SCM Corp.

(Jan. 18)-Joint Meeting with CPCA.
(Feb. 21)-"RHEOI.OGY OF LATEX

SYSTEMS"-Irving Krieger, Case Western
Reserve University.

(Mar. 20)- Manufacturing Committee
to sponsor Plant Tour.

(Apr. 16)-"WArER-BoRNE MAINTEN­
ANCE COATINGS"-Speaker from Spen­
cer-Kellogg Div., Textron, Inc.

(May 21)-Annual Meeting/Spouses'
Night. "PAINT EXAMINATION TECH­
NIQUES UTILIZED IN THE FBI LABORA­
TORy"-James E. Corby, Federal Bureau
of Investigation.

Detroit

(May 15)-Joint Meetingwith DPCA.

Golden Gate

(Jan. 17)-"A PRACTICAL ApPROACH
TO UNDERSTANDING EMUL.SIONS"-P.J.
McDonald, Reichhold Chemicals, Inc.

(Mar. 14)-"INDUSTRIAI. FlNISHES­
WATER OR HIGH SOLIDS, OR BOTH"­
R.N. Benton, Spencer Kellogg Div. of
Textron, Inc.

(Apr. 18)-"DISpERSION OF TiO,"­
V.R. Pedersen, Tioxide Canada, Inc.

(May 16)-"THE PROPER SOFTWARE
FOR You"-L.S. Feldman, Sinclair Paint
Co.

Houston

(Jan. II )-"COMpOSITE VS. SINGI.F
DISPERSANTS IN COLORANTS AND COAI­
INGS"- Elio Cohen, Daniel Products
Co.

(Feb. II)-Lady's Nite Out.
(Mar. 14)-"POWDER HANDLING

WITH THE AIR PALLET SEMI-BULK CON­
TAINER SYSTEM"-Charles S. Alack,
Semi-Bulk Systems, Inc.

(Apr. 12-14)-Southwestern Paint
Convenlion.

(May 9)-"CONTROI FOR THE
MODERN PAINT PLANT"-James T.
DeGroff, Applied Color Systems, Inc.

Kansas City

(Jan. I2)-"AppROACH TO FORMU­
LATION OF ARCHITECTURAL AND MAI!\­
TENANCE COATINGS"-John C. Ballard,
Kurfees Coatings, Inc.

(Feb. 9)-"CURRENT USE AND TRENDS
OF ACTEL.ERATED WEATHERING TESTS
IN THE U.S."-R. "Woody" Metzinger.
Atlas Electronic Devices.

(Mar. 8)-Ladies' Night.
(Apr. 12)-"DISpOSAI. OF HAZARD­

OUS COMBUSTIBLE WAsTE"-Melvin C.
Eifert and Joseph J. Durczynski, Systech
Corp.

(June 8-9)-Joint Meeting of the
Kansas City and St. Louis Societies.

Los Angeles

(Jan. II)-"A PRACTICAL ApPROACH
TO UNDERSTANDING EMUI.SIONS"-P.J.
McDonald, Reichhold Chemicals, Inc.

(Feb. 8)-LADIES NIGHT.
(Mar. 14)-PAST PRESIDENTS' NIGHT.

"INDUSTRIAI. FINISHES-WATER OR
HIGH SOLIDS, OR BOTH"-R.N. Benton.
Spencer Kellogg Div. of Textron, Inc.

(Apr. II)-MANUFACTURING SEMI­
NAR / BOSSES' NIGHT. "DISpERSIO!\ OF
TiO,"-V.R. Pedersen, Tioxide Canada,
Inc.

(May 9)-AwARDS NIGHT. "THE
PROPER SOFTWARE FOR You"-L.S.
Feldman, Sinclair Paint Co.

(June 13)-ANNUAL. MEETING/ ELEC­
TION OF OFFICERS. TECHNICAL. COM­
MITTEE PROGRAM.

Montreal

(Jan. II)--"COATINGS AND THE DE­
I'ARTMF"T OJ' NATIONAL DFFF"SE"
A. Afl.al. Department of National
Defense.

(Feb. 8)-"INFl.UENCT 0" SURFACE
PRFpARATIO" UPON PFRFORMA"CE OF
PROTFCTIVF COATINCiS IN AIMOS­
pllFRIC ENVIRONMFNTs"-John D.
Trim, Corrosion Service Co., Ltd. Joint
Meeting with N.A.C.E.

(Feb. 14) SYMPOSIUM ·"UpDATE
ON TRANSPORTATION COATINliS."

(Mar. 7) Technical Committee's
Presentation, "COJ(lR AnTpTANcE"
Steve Velente.

(Apr. 4)-"A PRAtTICAI. Al'pROACH
TO UNDERSTANDING EMUI.SIONS"-P.J.
McDonald, Reichhold Chemicals, Inc.

(May 2) MANUFACTURING CUM·
MITnrs PRESE!\TATION.
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FSCT Membership Anniversaries

New York

(Jan. IO)-"PIHlPI'LLOR AND TUR­
BI'iE MIXERS" Frank H. Tatreau.
MixMor. Inc.

(Feb. 9)-I.EGISLATIVE UPDATE ANI>
JOI'iT MEETINt; WITH IYPCA.

(Mar. 13) FEilERATION O~~KERS'

VISIT.
(Apr. 10) - Subject to be announced.
(May 8) -I'AVAC NIGHT.

Pacific Northwest

(Jan. 18)-"A PRACTICAL ApPROACH
TO UNDERSTANDING EMULSIONS"-P.J.
McDonald. Reichhold Chemicals. Inc.

(Mar. 15)-"INDUSTRIAL FI ISHES­
WATER OR HIGH SOLIDS. OR BOTH"­
R.N. Benton. Spencer Kellogg Div. of
Textron. Inc.

(Apr. 19)-"DISPERSION OF TiO,"­
V.R. Pedersen. Tioxide Canada. Inc.

(May 17)-"THE PROPER SOFTWARE
FOR YOU"-LS. Feldman. Sinclair Paint
Co.

Piedmont

(Jan. 18)- "LABORATORY CAL­
CULATION TECHNIQUE AND THE PAINT
CHEMlsT"-James T. Degroff. Applied
Color Systems. Inc.

(Mar. 21) "PAINT EXAMINATION
TECH'iIQUES UTILIZED IN THE FBI LAB­
ORATORy"-James E. Corby. Federal
Bureau of Investigation.

(Apr. 18)-"CURRENT USE AND
TRENDS-AcCELERATED WEATHERING
TESTS IN THE UNITED STATES"-R.
Metsinger. Atlas Electric Devices Co.

(May 16)-"INERTI 'G FOR SAFETY IN
COATINGS PLANTS"- Kevin Donahue.
Neutronics. Inc.

(June 20)-"COMPOSITE VS. SINGLE
DISPERSANT IN COLORANTS AND COAT­
INGS"- Elio Cohen. Daniel Products Co.

50-YEAR MEMBERS

Los Angeles

Carl C. Howson, Relired.

25-YEAR MEMBERS

Los Angeles

Gene E. Alley, E.T. Horn Co.
Wallace E. Brede, Spencer Kellogg Div.,

Textron, Inc.
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Pittsburgh

(Jan. 9)-PAST-PRESIDENTS' NIGHT
AND 25-YEAR PINS. "MORE EFFICIENT
INDUSTRIAL PAINTlNG"-Cari Izzo,
Westinghouse Eleclric Corp.

(Feb. 6)-JOINT MEETING WITH THE
PrITSRURGH CHAPTER OF THE NA­
I'IONAL ASSOCIATION OF CORROSION
ENGINEERS.

(Mar. 5) "TRE 'DS IN FUTURE COAT­
I '(;S" Dr. Marco Wismer. PPG Indus­
tries. Inc.

(Apr. 2)-"EF~ECTOF SURFACE TE '­
SIO'i AND VISCOSITY ON SURFACE
DE~ECTS IN COATINGS"-Cliff Schoff.
PPG Industries. Inc.

(May 7)-"INS AND OllTS'OF TI01"­
Richard Ensminger. NL Industries.

Rocky Mountain

(Jan. 10)-"A PRACTICAL ApPROACH
TO UNDERSTANDING EMULSIONS"-P.J.
McDonald. Reichhold Chemicals. Inc.

(Mar. 7)-"INDUSTRIAL FINISHES­
WATER OR HIGH SOLIDS, OR BOTH"­
R.N. Benton. Spencer Kellogg Div. of
Texlron. Inc.

(Apr. II)-"DISPERSION OF TiO,"­
V.R. Pedersen. Tioxide Canada, Inc.

(May 9)-"THE PROPER SOFTWARE
FOR You"-LS. Feldman, Sinclair Painl
Co.

51. Louis

(Jan. 17)-"A LOOK AT rHE COLOR­
ANT PILOT PLANT PROD eTiON ANOTHE
MAKE-UP. USAGE. AND ADVANTAGES
O~ COLORANTS"-Dr. Marty Feldman.
Nuodex Inc.

(Feb. 21)-LADIES' NIGHT.
(Mar. 20)-FEDERATION VISIT.
(Apr. 17)-TEACHERS' NIGHT.
(May 15)-MANUFACTURING NIGHT.

Thomas Donohoe, TCR Industries, Inc.
Alfons J. Drzewinski, Decratrend Corp.
Vern Fifer, P.F.1. Inc.
Heory C. Jacoby, Specialty Coatings, Inc.
Kent lillie. Retired.
Bert Osen, Behr Process Corp.
John G. Prinz, Sinclair Paint Co.
Maurice Gould Whittaker, Ram Chemi-

cals.
Kevin A. Worrall, Textured Coatings of

America, Inc.

• The Only Do .
ProdUCed 0 O~e8!lca"y
Ultrafine pee'smicron size,

• Natural and synthetic

• Plain or Coated f
.98% arms

pure, bright, White
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Elections

BALTIMORE

Active

CZEBOTAR, MARTIN T.-Sherwin-Williams
Co., Baltimore, MD.

DUCKETT, JR., ROBERT L.-Valspar Corp.,
Baltimore.

GROSS, JR .• LAWRENCE J.-Bruning Painl
Co.• Baltimore.

KOERNER. JR .• JOSEPH-Contact Paint &
Chemical Co.• Baltimore.

MILLER. ROBERT G.-Valspar Corp.• Balti­
more.

ROST, C. McKINLEv-Valspar Corp., Balti­
more.

SCHRUEFER, FRED-Contact Paint & Chemi­
cal Co.• Baltimore.

So~ ER VII.LE. MAR V - Bruning Paint Co., Bal­
timore.

WETZEL. MAsoN-Genstar Stone Products
Co.• Hunt Valley. MD.

Associate

ADAMS. STANl.EV C.-Cello Corp.• Havre De
Grace. MD.

CARTY. KEN R.-AbeIlLumber Corp.• Law­
renceville. VA.

DIMARCANTONIA. RICH-Bruning Paint Co.,
Baltimore. MD.

HII.I.lARD, DoNALD- Union Chemicals. Bal­
timore.

SHERMAN. DANA-Cummings Chern & Con­
tainer. Elkridge. MD.

STENGER. JR .. W,I.UAM J.-E.1. Dupont de
Nemours & Co.. Inc.. Wynnewood. PA.

BIRMINGHAM

Aflive

BENNETT. PAuL-Steetley Minerals. Etwall.
Derbys. England.

CANTERFORD. BARRV A.-Valentine Varnish
& Lacquer Co. ltd., West Drayton. Middle­
sex, England.

DODl). WILl.IAM-SOnneborn-Rieck. West­
erndowns. Stafford.

PACE. G.-Trimite ltd .. Uxbridge, Middle­
sex.

RAJ. MULAKH-Astley Paints ltd .. N. Cov­
entry, Warwickshire. England.

STRINGER. ROBERT -Charles Tennant Co.
Ltd.• Oadby Leicester, England.

VENUS. DEREK-Becker Paint ltd .. Cheslyn
May. Walsall.

C-D-I-C

Active

FISHER. JR .. C. EDWARD-Lilly Industrial
Coatings. Indianapolis. IN.

NIEMEVER,Al.fREDC.-Lilly Industrial Coat­
ings. Indianapolis.
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CHICAGO

Active

BURT. ARLENE R.-Sun Chemical Corp.•
Northlake. IL.

CAPLAN, BETH A.-The Enterprise Com­
panies. Wheeling. IL.

COTTON. II. SAMUEl. F.-The Enterprise
Companies. Wheeling.

CZICZO. RAVMOND J.-Reliance Universal.
Inc.. Zion. IL.

DOLAN. STEPHEN J.- V.J. Dolan &Co.. Inc..
Chicago. IL.

DREW. HEl.EN-DeSoto. Inc.. Des Plaines.
IL.

GREENWALD. JOHN R.-Arco Metals Co..
Arlington Heights. IL.

JARRAD. MIKE-Rust-Oleum Corp.. Evans­
ton. IL.

McINERNEV. JAMES R.-O·Brien Corp..
South Bend. IN.

Moy. WVNN-Sherwin-Williams Co.. Chi­
cago.

ROCH. ANTONEI.I.A-The Enterprise Com­
panies. Wheeling.

ROSATI, JOSEPH A.-Sherwin-Williams Co..
Chicago.

SCiENSKI. JOSEI'H R.-O'Brien Corp., South
Bend.

SMITH, JoAN,-DeSoto. Inc.. Des Plaines.

Associate

BE'ING. P. Scorr-Mobay Chemical Corp..
Roscmont. II..

CAMI'BEI.L. C.K.-Alcan Ingot & Powder.
Chicago. IL.

CiEZ. MARGO-Rohm and Haas Co.. Niles.
IL.

COMERFORD. GENE-Atlas Electric Dev.•
Chicago.

DEVOTO. JOSEI'H - Hilton-Davis Chemicals.
Schaumburg. Il.

FERRARI. NA'CV J. - Buckman Industries.
Oak Park. IL.

GUSTITUS. WII.I.IAM L. - Mobay Chemical
Corp.. Rosemont.

HODGE. THOMAS c.- Dow Chemical USA.
Rolling Meadows, IL.

MATERA. MIt'IIAEI. V.-Kay-Fries. Inc..
Schaumburg.

MCCORMICK. ROBERT-Eiger Machinery
Inc., Bensenville, IL.

METZINGER. RAv-Atias Electric Devices.
Co.. Chicago.

MILLER DE"'S G.-Cabot Corp.. Tuscola.
IL.

O'CAI.I.AGIIAN. GARv-Hilton-Davis Chemi­
cal, Lombard. IL.

O·FARREU.. THOMAS F.-U.S.Movidyn. Chi­
cago.

PETERSON. DAVE l.-Eiger Machinery. Inc..
Bensenville.

PRODROMO. STEVE' E.- Hilton-Davis Chem­
ical. Des Plaines.

RICE. KE"ETII M.-Kenneth M. Rice Co..
Bensenville.

W'"TEMORE, JAV B.-Ropak Central, Inc..
Elk Grove Village, Il.

HOUSTON

Active

SwrAK. DWAtNE- E.C.C. America Inc.. Gon­
7.ales. TX.

STEWART. R,CIIARD W.-Esgard. Inc.. SCOIl.
LA.

Assodorl'

BATT. JIM-Union Carbide Corp.. Houston.
TX.

GROSS. JR .. JOSEI'II A.-J.A. Gross Co.. Inc..
Houston.

ORR. SUS" E.-Union Carbide Corp..
Houston.

NEW ENGLAND

Active

DAL.ZEI.I.. HAl.DEAN -Skinner & Sherman
Labs. Waltham. MA.

DEME'lRIOU. JANlCI' R.-Virjunc Manufac­
turing Inc.. Watcrbury. CT.

KAISE ....... DAVIll A.-Sycncrgy Mcthods
Inc .. Cranston. RI.

PAr'TK. PAUl. J.--Syenergy Methods Inc..
Cranston.

Associate

COTTON. Rov - Washburn-Linder & Co..
Inc.. Framingham. MA.

FITZPATRICK. GAIl. M. - Harshaw Chemical
Co.. Jamcstown. RI.

GaLER. DAVID B. Pacific Scientific. Dan­
ville, NH.

MARTIN. GARV A. -- Washburn-lindcr &Co..
Inc.. Framingham.

MURRAV. R,CIlARD E.-Arco Chcmical Co..
Warc. MA.

NEW YORK

Active

BERNDI.MAIER. RUDV-R.T. Vandcrbilt Co..
Norwalk. CT.

YOSllIIIARA.IcIIlRo-Kansai Paint Co.. Ltd ..
New York. NY.
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Assodale

CASSHIE. TONY - McCloskey Varnish Co..
Long Branch. NJ.

MACKENZIE. DAVID A.-Henley & Co.. Inc..
New York. NY.

MASSEY. EUGENE S. - Hercules Inc.. Wil­
mington. DE.

SITVER. LEONARD- Dexter Chemical Corp..
New York.

WYLLIE. KFNNETH F.-Sherwin-Williams
Co.. Cincinnati. OH.

PHILADELPHIA

An;ve

BARTIISIAK. JOHN F.-Fielco Chemical
Corp.. Huntington Valley. PA.

Associate

Cl.ARK. GARY W.-Nalco Chemical Co..
Cherry Hill. NJ.

GIORDANO. JOSEPH J.-Products Research &
Chemical Corp.. Gloucester City. NJ.

ROTAR. FRELlERICK D.-Netzsch Inc.. Exton.
PA.

SOUTHERN

Act;ve

BEAN. Ct.lNTON WAYNE- The Gilman Paint &
Varnish Co.. Chattanooga. TN.

EIIDY. KAREN D.-Union Carbide Corp..
Tucker. GA.

FRANCIS. ENRIQUE -Glidden Coatings. At­
lanta. GA.

MANN. MARK A.-Mobile Paint Mfg. Co..
Theodore. AL.

MCCLAIN. J.E.-Glidden Coatings. Atlanta.
RIISSEl.L. JAMES A.-PPG Industries. Inc.•

East Point. GA.
SMART. DALF-Burris Chemical Inc.• East

Point.
WALDO. ROSALYN M.-Glidden Coatings.

Atlanta.
WRIGHT. PAIIL-Burk-Hall Co.. Memphis.

TN.

Associate

BITTMANN. FRFDERICK R.- Tampa Printing
Co .. Tampa. FL.

JASSEN. TIlEODoR-Mobay Chemical Corp..
Atlanta. GA.

MCCAU.. NORMAN-Chemarco Inc.. Stone
Mountain. GA.

Moss. NORMAN W.-General Steel Drum
Co.. Stone Mountain.

POPE. PAtJl.-AlS Chemical Co.. Atlanta.
VANOSSE. OuvFR-Martin Trading Corp.•

Ft. Lauderdale. FL.
WIlITAKER. BART- Whitaker Oil Co.. At­

lanta.

EducatorIStudent

HOYLE. CHARLES E.- University of Southern
Mississippi. Hattiesburg. MS.

HUTCHENS. DALE E.-Hattiesburg.
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Constituent Society Meetings and Secretaries
BALTIMORE (Third Thursday-Eudowood Gardens. Towson. MD;

FRANK GERHARDT, Bruning Paint Co.. 601 S. Haven St., Baltimore. MD21224.
Virginia Section-Fourth Wednesday. Ramada Inn-East. Williamsburg. VA).

BIRMINGHAM (First Thursday-Westbourne Suite, Botanical Gardcns.
Birmingham). D. H. CLEMENT. Holden Surface Ctgs. Ltd .• Bordesley Green Rd.•
Birmingham B9 4TQ. England.

CHICAGO (First Monday-meeting sites in various suburban locations).
MARTIN F. BALOW. United Coatings. Inc.• 3050 N. Rockwell Ave.. Chicago. IL
60618.

C-D-I-C (Second Monday-Sept.. Jan.. Apr., June in Columbus; Oct.,
Dec.. Mar.. May in Cincinnati; Nov., Feb., in Dayton). BILL M. HOLLIFIELD.
Perry & Derrick Co., Inc.• P.O. Box 12049. Cincinnati, OH 45212.

CLEVELAND (Third Tuesday-meeting sites Yary). SCOTT E. RICKERT,
Case Western Reserve University, Cleveland. OH 44106.

DALLAS (Thursday following second Wednesday-Steak & Ale Restau­
rant). VAN G. FALCONE. Koppers Co.. 801 E. Lee St.. Irving, TX 75060.

DETROIT (Fourth Tuesday-meeting sites vary). AL Moy. Glasurit
America. Inc .• P.O. Box 38009-Fenkell Station. Detroit. MI 48238.

GOLDEN GATE (Monday before third Wednesday-Alternate between
Sabella's Restaurant on Fisherman's Wharf and Francesco's, Oakland. CAl.
SANDRA LUND, The O'Brien Corp., 450 E. Grand Ave.. S. San Francisco, CA
94080.

HOUSTON (Second Wednesday-Sonny Look's, Houston. TX) ARTHUR
McDERMOTT, Nalco Chemical Co. P.O. Box 87. Sugarland, TX 77478.

KANSAS CITY (Second Thursday-Cascone's Restaurant, Kansas City,
MO). H. DENNIS MATHES, Cook Paint & Varnish Co., P.O. Box 389. Kansas City.
MO 64141.

LOS ANGELES (Second Wednesday-Steven's Steak House, Commerce,
CAl. HENRY J. KIRSCH. Trans Western Chemicals, 7240 Crider Ave., Pico Rivera.
CA 90660.

LOUISVILLE (Third Wedne day-Breckinridge Inn. Louisville, KY).
JOYCE SPECHT, Porter Paint Co.. 400 S. 13th St.. Louisville, KY 40203.

MEXICO (Fourth Thursday-meeting sites vary). GEORGE CARRINGTON,
Nuodex Mexicana, Mexico, D. F.. Mexico.

MONTREAL (First Wednesday-Bill Wong's Restaurant). JEAN BRUNET,
Van Waters & Rogers Ltd .. 2700 Jean Baptist Deschamps, Lachine, Que.• Cap.,
H8T lEI.

NEW ENGLAND (Third Thursday-Hillcrest Function Facilities, Walt­
ham). MAUREEN M. LEIN, Raffi & Swanson. Inc.. 100 Eames St.. Wilmington,
MA 01887.

NEW YORK (Second Tuesday-Landmark II. East Rutherford, NJ).
RAYMOND P. GANGI. Woolsey Marine, 183 Lorraine St.. Brooklyn, Y 11231.

NORTHWESTER (Tuesday after first Monday-Jax Cafe, Minneapolis,
MN). ALFRED F. YOKUBONIS, Celanese Specialty Resins, 5008 W. 99th St.,
Bloomington, MN 55437.

PACIFIC NORTHWEST (Portland Section-Tuesday following second
Wednesday; Seattle Section-the day after Portland; British Columbia Section­
the day after Seattle). GERALD McKNIGHT, Lilly Industrial Coatings. 619 S. W.
Wood St., Hillsboro, OR 97123.

PtllLADELPHIA (Second Thursday-Dugan's Restaurant). ROBERT L.
TOZER. Delkote, Div. of Lilly Ind. Coatings, Inc., 76 S. Virginia Ave., Penns
Grove. J 08069.

PIEDMO 'T (Third Wednesday-Howard Johnson's, Brentwood exit of
1-85, High Point. NC.) MICHAEL DAVIS, Paint Products Co.. Inc., P.O. Box 648,
Walkertown. NC 27051.

PITTSBURGH (First Monday-Skibo Hall, Carnegie Mellon Univ.).
JOSEPH MASCIA, Campbell Chemical Co., P.O. Box 11182, Pittsburgh, PA 15237.

ROCKY MOUNTAIN (Monday following first Wednesday-Bernard·s.
Arvada. CO). CAR WIN BEARDALL, Howells. Inc., 4285 S. State St., Salt Lake City,
UT 84107.

ST. LOUIS (Third Tuesday-Salad Bowl Restaurant). CHARLES L. GR BSS.
Rockford Coatings Corp., 1825 Ave. H. St. Louis, MO 63125.

SOUTHER (Gulf Coast Section-Various Dates; Central Florida Section
-Third Thursday after first Monday; Atlanta Section-Third Thursday;
Memphis Section-Second Tuesday; Miami Section-Tuesday prior to Central
Florida Section). S.G. SANFILIPPO. Reichhold Chemicals. Inc., Technical Services
Lab.. P.O. Box 1610. Tuscaloosa, LA 35401.

TORONTO (Second Monday-Cambridge Motor Hotel). GORDON MAJOR,
Mactac Canada Ltd., 100 Kennedy Rd .. S.. Brampton, Ont.. Can .. L6W 3E8.

WESTER EW YOR K (Third Tuesday-The Red Mill, Clarence, 'Y).
CHARLES C. TABBI, Spencer-Kellogg Div.. Textron. Inc., P.O. Box 210. Buffalo,

Y 13319.
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meetings/Education

Kent State University Offers Short Courses

ACS Issues Call for Papers For Pacific Chemical Congress

Kent State University, Kent, OH, will
present three short courses designed for
polymer and coatings specialists in the
spring of 1984. The courses will cover the
subjects of dispersion, adhesion, and
thermal and rheological characterization
of coatings and polymers.

Sponsored by the Rheology and Coat­
ings Division of the Chemistry Depart­
ment, the short courses are:

"Dispersion of Pigments and Resins in
Fluid Media"-May 7-11.

Featuring industry and university ex­
perts knowledgeable on the subject of
dispersion, the course will concentrate on
the fundamentals of surface chemistry
and physics related to dispersion of
pigments and resins in water and classic
systems. The session will also focus on
lectures pertaining to the mechanics of
dispersion and the selection of the disper­
sion equipment for specific needs.

"Adhesion Principles and Practice for
Coatings and Polymer Scientists"-May
21-25.

Designed to review adhesion principles,
the course also discusses adhesion pro­
moters, surface analysis and preparation,
the rheology of application and fracture
of joints, adhesion measurements, en­
vironmental effects on adhesive joints,
and the science of structural, composite,
plastic, and elastomer adhesives.

The American Chemical Society has
issued a Call for Papers for the 19~4

International Chemical Congress of
Pacific Basin Societies. Co-sponsored by
the ACS. The Chemical Institutc of
Canada, and the Chemical Society of
Japan, the Congress will be hcld De­
cember 16-21, 1984. in Honolulu.
Hawaii.

The program will featurc 60 symposia
and a large number of general papers
covering the topic,' Agrochemistry.
Analyt ical/ Clinica 1/ Environmental/
Health Chemistry. Applied Chemistry.

"Thermal and Rheological Characteri­
zation of Coatings and Polymers"-June
4-8.

Additional information may be ob­
tained by contacting Dr. Carl J_ Knauss.
Chemistry Dept., Kent State University.
Kent, OH 44242: or by calling (216)
672-2327.

Biological/ Pharmaceutical Chemistry.
Catalysis/Colloidal I Physicall Surface
Chemistry. Economics/ Management.
Geo/lnorganic Nuclear Chemistry. In­
formation Transfer/Computation.
Macromolecular Chemistry. and Or­
ganic Chemistry.

Authors wishing to submit abstracts
for consideration should contact the
ACS for information at: PAC CHEM
'~4. Meetings and Divisional Activities
Dept.. Amcriean Chemical Society. 1155
Sixteenth St.. N. W.. Washington. D.C.
20036.

AND SAVE.

RUN YOUR OWN
SOLVENT

RECYCLING
CENTER•••

The Venus SRS IOlvent reclaiming system.
20kw SA ·20 shown. SKW SA -5 IIlao ,vallable.

Graduates in Polymers and Coatings
from EMU

In the Spring of 1984, Eastern Michigan University
will graduate its first class of majors in Polymers
and Coatings.

Program requirements for graduation in the 124
credit hour program, include the following:

-9 credit hours in the formulation and evaluation
of coatings

-10 credit hours in polymer synthesis and char­
acterization

-a four-month cooperative education experience
in industry

-37 credit hours in chemistry

Employers interested in interviewing these candi­
dates on campus or obtaining more information
regarding the program are urged to contact the pro­
gram coordinator. Inquiries may be addressed to:

Dr. John C. Graham
EMU
130 Sill Hall
Ypsilanti, MI 48197
(313) 487-1161

Full P.yback In Months
Venus ~A systems pay for them.­
selves In selleral months. even If
you use as little as one barre) per
day 01 solvenl. Wilh lhat kind 01

roa~8;~h~~~ ~~~~ can you afford

Sav. P.perwork
Eliminate the lime-consuming
paperwork needed to comply with
new EPA regUlations on disposal
of hazardous materials

S..... H•••I.
With a Venus SR system you are
in control. You don'l have to
depend on increasingly expensive
and sometimes undependable
waste disposal companIes.

~lvEnus
~ PRODUCTS, Inc.
1862 IvesAvenue, Kent,WA 98031
(206)854-2660. Telex: 32-9498

save labor
Reclaiming spent solvent is most
efficient if you don't have 10 take
people off production. The Venus
SR systemlsautomaticsoittakes
an absolute minimum 01 tending.

Save Money
With Venus SR systems, you will
recoller 95%+ althe acelone or
methylene chloride you now dis­
card, and you will not have to pay
anyone to dispose 01 il.
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People

Dr. Robert L. Feller, Director of the
Research Center on the Materials of the
Artist and Conservator at Mellon Insti­
tute. is the recipient of the 1983 Pitts­
burgh Award presented by the Pitts­
burgh Section of the American Chemical
Society. The Award is presented "as a
tribute to his international recognition as
an expert in placing the conservation of
art works on a scientific basis and for
using the international language ofchcm­
istry to show the important relationship
between the physical sciences and art."
Dr. Feller is a member of the Pitts­
burgh Society.

R.L. Feller S.B. Laslne S. Patel J. Molskl

The appointment of Stephen B. Lasine
as Sales Representative was announced
by McCullough & Benton. Inc.. Atlanta.
GA. Mr. Lasine is responsible for the
areas of North and South Carolina. Prior
to his appointment. Mr. Lasine served as
Regional Sales Manager for Southchem.
Inc .. Durham. NC. He isa membcrofthe
Piedmont Society and is currcntly scrv­
ing as thc Socicty's Treasurer.

O'Brien Corp.• South San Francisco,
CA. has announced thc following ap­
pointments.

James Ross has been named Vice­
Prcsident of the Product Finishes Group.
Chemical Coatings Division.

Louis Vincent has rejoined the firm as
Vicc-President of Napko Protcctive
Coatings. Most recently Vice-Presidcnt
and General Manager of an offshore
maintenance contractor in Louisiana,
Mr. Vincent has previous experience as
Vice-President of Napko Industrial/
Marine.

Promoted to Corporate Quality As­
surance Director is Karl L. Erickson.
Previously, Mr. Erickson served as
Manufacturing Manager of the com­
pany's Southwestern facility in Houston.
TX. He is a member of the Houston
Society.

John Macrae has joincd the firm as
Technical Manager for the Napko Pro­
tective Coatings Group headquartered in
Houston. He most rccently served as
Technical Director of International
Paint. New Orleans, LA. Mr. Macrae isa
Southern Society member.

John J. Espelage has becn elected
President of Ameritone Paint Corp.• a
subsidiary of Grow Corp., Long Beach,
CA.
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Muralo Co.• Bayonne, NJ, has ap­
pointed Shashi Patel to the position of
Vice-President for Technology. Prior to
his promotion, Mr. Patel served as
Technical Director. He is a New York
Society member.

Joseph A. Budash has been named
Vicc-President for Research and Devel­
opment of the Scott Paint Corp., Sara­
sota. FL. In this capacity, Mr. Budash
continues in the development of new
coatings and assumes the responsibility
for the market development of those
products. Mr. Budash is a member of the
Southern Society and is the immediate
Past-Chairman of its Central Florida
Section. He also served as the Society's
Chairman of the Technical Committee
which prepared the consumer guide.
"Know Paint Quality Before You Buy."

Dr. George E. Pekarek has been
appointed Associatc Dircctor of Trade
Maintenance Coatings, Research and
Development for Glidden Coatings and
Resins, Div. of SCM Corp., Strongsville,
OH. Prior to his appointment. Dr.
Pekarek served as Tcchnical Manager of
Trade Maintenance Coatings. He is a
member of the Cleveland Society.

Also announced by Glidden is the
appointment of James E. Depew as
Director of Purchasing.

Dr. Gary W. Simmons, Professor of
Chemistry at Lehigh University. Bethle­
hem. PA, has been appointed Director of
the University's Center for Surface and
Coatings Research. He succeeds Dr.
Henry Leidheiser, Jr., who retired from
the position to rcturn to full-time teach­
ing and rescarch activities.

Dr. Srmmons.a member of the Lehigh
faculty since 1970, is a specialist in the
fields of surface chemistry and electron
spectroscopies used in surface analysis.

John Molski has been named Tech­
nical Director of United Gilsonite Lab­
oratories, Scranton, PA. Prior to his
promotion. Mr. Molski was Assistant
Technical Director. He is a member of
the Philadelphia Society.

The firm has also promoted Frank
Balish to Vice-President. Manufactur­
ing. Prior to his appointment, Mr. Balish
was Purchasing Agent, Materials Man­
ager, and General Manager.

Alex Siegel, Director of Technical
Service and Product Application for
Silberline Manufacturing Co.. Lansford,
PA. has announced his retirement effec­
tive August 31.

Prior to his employment with Silber­
line, Mr. Siegel had been employed as
Plant Manager and Technical Director
of Everseal Manufacturing Co.• Ridge­
field. NJ.

Mr. Siegel was a member of the New
York Society and the NYPCA. He served
as president of the NYPCA's Young
Executive Group. Mr. Siegel was also
chairman of the Technical and Standards
Committee of the Aluminum Associa­
tion.

Mr. Siegel will remain active in the
coatings field by serving as a private
consultant from his current residence at
221 Wilson Dr., Hazelton. PA 18201.

Several appointments have been an­
nounced by Kenrich Petrochemicals,
Inc., Bayonne, N.J.: O.B. Samler to Vice­
President-Sales: Charles A. Lucania to
Vice-President-Operations: Raja M,
Dakwala to Plant Manager: Jeffrey J.
Buda to Eastern District Sales Manager:
ThomasJ. Schirripa to Southern District
Technical Sales: James M, Harris to
Buyer: Steven W. Amato to Assistant
Lab Manager: and James C. Evans to
Laboratory Technician.
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S.c. Johnson and Son. Ltd. has ap­
pointed John F. Ambury Product
Specialist for its Canadian Specialty
Chemicals Group. He is responsible for
marketing and technical sales support for
Johnson Wax polymer products used by
the ink and coatings industries. Mr.
Ambury is a member of the Toronto
Society.

Geoffrey Broadhurst and Loren R.
Munson have exchanged positions in the
Plastics and Additives Division of Ciba­
Geigy Corp.• Hawthorne, NY. in co­
operation with the division's Manage­
ment Development Program.

Mr. Broadhurst was named Director
of Marketing and Sales for the Resins
Department, and Mr. Munson was ap­
pointed Director of the Coatings. Radia­
tion Curing, and Photography Business
Center in the Additives Department.
Both have experience in the sales and
marketing of plastics and coatings.

Mr. Broadhurst joined the Additives
Department in 1963 and served in several
sales and marketing positions. He di­
rected the Coatings, Radiation Curing,
and Photography Business Center since
197&.

Starting as Manager of New Product
Development with the Resins Depart­
ment in 1974, Mr. Munson subsequently
was appointed Sales Manager. He was
named Director of Marketing in 19&0
and Director of Marketing and Sales two
years later. Mr. Munson is a member of
the New York Society.

Tioxide of American. Inc.. has ap­
pointed Tony E. Sacco Pigments and
Solvents. Inc.. as a distributor ofTioxide
titanium pigments and titanates. Mr.
Sacco had been a Vice-President of Sales
at Fisher-Calo Chemicals & Solvents
Corp. for the past 23 years. He is a
member of the Chicago Society.

H.R. Garner has been appointed Gen­
eral Manager. Surface Technology De­
partment for Harshaw Chemical Co.•
Cleveland, OH. Prior to his appoint­
ment. Mr. Garner was Business Manager
for the department's Industrial Finishing
Group.

Martin E. Havlin has been named
Automotive Technical Director of Wy­
andotte Paint Products Co.. Troy, MI.
Prior to his appointment, Mr. Havlin
had been associated with Celanese Corp.

Allan Bullman has joined the technical
staff of Superior Sealants. Atlanta, GA.
He was formerly associated with Union
Carbide Corp.
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Tony Casshie has been named Sales
Representative in the Industrial Division
of McCloskey Varnish Co.. Philadel­
phia. PA. Mr. Casshie will represent the
firm in Eastern Pennsylvania .. New
Jersey, and New York. Prior to his
appointment, Mr. Casshie was associ­
ated with Harshaw Chemical Co.

Russ Lyons has been promoted to
Manager of Manufacturing for Chemical
Coatings Division of the Sherwin­
Williams Co.• Chicago, IL. Previously,
Mr. Lyons served the division as Plant
Manager of the Chicago paint plant.

Raymond E. Martin has been pro­
moted to District Sales Manager for
Manville Filtration and Minerals. Based
in Atlanta, GA, Mr. Martin is respon­
sible for sales ofall filtration and mincral
products in a 12-state area in South­
castern United States. Prior to his pro­
motion. Mr. Martin served as Senior
Sales Representative in the New York
metropolitan region.

Mautz Paint Co., Madison, WI. has
announced the appointment of Dan
Drury to Vice-President of Operations.

Fred Marschall has bcen promoted to
Vice-President, Manufacturing and Re­
search, of D.P.I. Quality Paints. Inc..
Clearwatcr. FL. Mr. Marschall, a mem­
ber of the Southern Society. has 25 years
experience in the paint and coatings
industry. and most recently served as the
company's Plant Manager and Tcchnical
Director.

Theo Borsboom has bccn appointcd
Executive Vice-President and General
Manager of Hempel's Marine Paints.
Inc., Wallington. NJ.

PPG Industries' Coatings and Resins
Division has announced the appointment
of Jaek D. Linn to the position of
Assistant to the Vice-President of Auto­
motive and Industrial Products. Prior to
his appointment, Mr. Linn had served as
Manager of Coil. Container. and Appli­
ance Products for the Div.

Henkel Corp.. Minneapolis, MN. has
announced two promotions in its Tech­
nology Group. Thomas N. Juday has
been named Vice-President, Director of
Engineering. Promoted to Vice-Presi­
dent, Director of Research. is Kenneth
D. MacKay.

Clifford G. Ruderer has been named
Marketing Manager for the Coatings
Division of Ferro Corp .• Cleveland, OR

The appointment of Laurence A.
Backus as Systems Sales Manager for
the Color Communications Group has
been announced by Macbeth. a division
of Kollmorgen Corp. Mr. Backus is
based in Belmont. MA.

The Golden Gate Society presented
$1.000 scholarships to two children of
Society members: (I) Dean Powell. of the
University of California at Berkeley and
(2) Scott Waldron. of California Poly­
technic Institute. Their dads are associ­
ated with the Sherwin-Williams and
duPont Cos, respectively.

ObItuary

William B. Manuel, 69, died Septem­
ber 29. He served as Western Regional
Vice-President of the National Paint and
Coatings Association in 1979-80 and was
President of the Golden Gate Paint and
Coatings Association in 1975.

Mr. Manuel was Sales Administrator
for Pacific Coast Chemicals since 1978.
Previously. he had been associated with
Tenneco Chemicals, Inc. and California
Ink.

Richard J. Stark, 66. Prcsident of
Empire State Varnish Co.. Inc .. Brook­
lyn. NY. died Scptember 24.

Mr. Stark bcgan his carrcr at Stark in
1935 and became Prcsident of the firm in
1972. Heattendcd Pratt Institutc. Brook­
lyn. majoring in Chcmistry.

Mr. Stark was associated with the New
York Society for Coatings Technology
and was a 40-Year Club member of the
NYPCA.

William A. Harshaw, Presidcnt of
Harshaw Chcmical Co. from 1967 to
1983. died on Scptember 20 in Moreland
Hills. OH. He was 63. He was the
grandson and namesake of the founder of
Cleveland Commcrcial Co.. which later
becamc Harshaw.

Nathan W. (Bud) Putnam, formerly
with Impcrial Color and Chcmical Co..
dicd on August 21. in Glens Falls. NY.
Hc was 84. Hc was associated with
Imperial for 37 years until his retirement
in 1965. He served in various sales
capaeities and rose to Director of Sales
and Assistant General Manager of Op­
erations. He was Secretary of the Cleve­
land Paint and Coatings Association for
13 years and served as its President in
1941.

Journal of Coatings Technology



Tanks

Information is available on liquid
storage tanks which are nat bottom tanks
constructed of heavy steel with welded
seams to withstand maximum loads and
prevent ruptures. Standards and capac­
ities of the tanks are listed. For literature,
contact Certified Equipment & Manu­
facturing Co., P.O. Box 298, Springfield,
IL 62705.

Elastomeric Coating

A new elastomeric coating developed
for application on nexible substrates and
cures at a lower temperature than cur­
rently available elastomeric coatings is
featured in recent literature. Application
uses, performance characteristics, and
advantages of Polane® Elastomeric are
highlighted. For additional information,
write Sherwin-Williams Co., Chemical
Coatings Div., 11541 S. Champlain Ave.,
Chicago, IL 60628.

Additive

Literature featuring a new, super dis­
persible organclay rheological additive is
now available. Bentone SD-2 is described
and its use with coatings based on
medium to high polarity solvents is
explained. Its application advantages are
highlighted which include its use to
simplify paint making and provide
greater formulating and production nex­
ibility. For additional information, con­
tact NL Chemicals/NL Industries, Inc.,
P.O. Box 700, Hightstown, NJ 08520.

Plasticizer
An eight-page booklet on FLEXOL

Plasticizer 4GO, a hexoate ester of tetra­
ethylene glycol, is available. The prod­
ucts' usefullness as a primary plasticizer
in rubber compounds and nitrocellulose
lacquers, and as a secondary plasticizer in
PVC compounds is discussed. Its out­
standing characteristics, performance
data, and compatibility with various
other resins are included. Tables list
physical properties, specifications, and
shipping data for the plasticiz.er. Addi­
tional information is given on health
effects and handling. Copies of
"FLEXOL Plasticizer 4GO," designated
F-40257D, are available from Union
Carbide Corp., Specialty Chemicals
Div., Dept. K3446, Danbury, CT 06817.
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Corrosion Inhibitors
A new brochure is available which

introduces a new generation of phos­
phate-based corrosion inhibitors for
open recirculating cooling water systems.
How CONDUCTORTM cooling water
products control corrosion in single and
mixed metal systems is explained, as are
the products' capabilities and proven
advantages. For a copy of the literature,
contact Hercules Incorporated, Hercules
Plaza, Wilmington, DE 19894.

Organic Preservative

Literature is available featuring a new
liquid organic preservative designed
specifically for water-based systems.
Highlighted is the preservative's ability to
impart excellent anti-microbial protec­
tion which arise from bacterial contam­
ination such as viscosity loss, gassing, and
off-odors. Discussed is how the preserva­
tive does not discolor, or affect the
physical properties of the composition.
Also, its capability of being heat stable is
explained as is its ability to be added
during any point of manufacturing. For
additional information, contact Cosan
Chemical Corp., 400 Fourteenth St.,
Carlstadt, NJ 10172.

Color Recognition System

A small, low-cost color recognition
system capable of sorting products by
color or detecting out-of-tolerance
shades of a specific color quickly and
easily is featured in recent literature.
Features, modes of operation, and ad­
vantages of the Color Discriminator™
system are described. Further informa­
tion may be obtained from Macbeth,
division of Kollmorgen Corp., Dept. CD,
P.O. Box 950, Newburgh, NY 12550.

Phenolic Resin

A new phenolic resin developed pri­
marily for high-solids coatings has been
introduced in recent literature. CK-25oo
is described as a non-heat reactive, 100%
phenolic, oil-soluble resin. Its solubility
and low viscosity, which facilitate the
formulation of high-solids coatings com­
plying with the most stringent air pollu­
tion regulations, are discussed. Also
featured are its major application uses
and advantages. Further information can
be obtained from Union Carbide Corp.,
Specialty Chemicals Div., Dept. K3442,
Danbury, CT 06817.

Emulsions
Literature is available introducing a

new generation of super vinyl acrylic
copolymer emulsions with superior wet
adhesion. Design of the emulsion is
described as are its useful advantages.
For further information, contact Thibaut
& Walker Co.. 49 Rutherford St.,
Newark, NJ 07105.

Hardener

Information is available on a new,
unique, medium viscosity amine based
hardener which yields superior chemical,
solvent and inorganic acid resistant coat­
ings when formulated with either stan­
dard or multifunctional epoxy resins.
Recommended uses, suggested formula­
tions, and test results of the hardener are
detailed. For additional information,
contact Ciba-Geigy Corp., Resins Dept.,
Three Skyline Dr., Hawthorne, NY
10532.

Products and Services Directory

A complete directory of special pur­
pose chemical and petroleum products
has been recently published. Designed as
a convenient reference, the directory lists
hundreds of product categories and,
within them, specific products in alpha­
betical order. They range from absorbers
(dust) to zinc stearate and apply to a host
of industries. The directory also presents
a brief profile with sales office and plant
addresses for each of 18 domestic and
three other North American operations.
Major businesses include metal finishing
chemicals, plastics additivies, industrial
coated fabrics, automotive and industrial
lubricants, organic chemicals, filter aids,
asphalt specialties, battery parts, graphic
arts materials, and special purpose petro­
leum products. Copies of the directory
may be obtained from the Marketing
Communications Dept., Witco Chemical
Corp., 520 Madison Ave., New York, NY
10022.

Clays

Literature is available featuring two
new grades of acid-washed clays for the
paint and adhesives industries. Features
of the clays are highlighted and their
design for fast dispersion in non-aqueous
systems is discussed. Additional infor­
mation is available from J.M. Huber
Corp., Clay Div., Rt. 4 Huber, Macon,
GA 31298.
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Silicas
Literature is available introducing two

new silica products. Performance and
property data of Silene 732D and Hi-Sil
532-EP silica arefeatured. For additional
information, write PPO Industries, Inc.,
One PPO Place, Pittsburgh, PA 15272.

UV Stabilizer
Information is available on a new heat

stabilizer for PVC siding. Character­
istics, applications, and advantages of
Stanclere® T-233P, a liquid Estertin
stabilizer, are highlighted. Literature is
available from Interstab Chemicals, Inc.,
P.O. Box 638, New Brunswick, NJ.
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Tltanates
A patent survey covering the applica­

tion oftitanate coupling agents in various
polymer composites is available. Copies
are available from Kenrich Petrochemi­
cals, Inc., P.O. Box 32, Bayonee, NJ
07002.

Storage Tanks
Cone bottom, Type 304 stainless steel

ribbed tanks, which have 14 gauge shells
and cone tops and 12 gauge cone bottoms,
are featured in new literature. For infor­
mation, write Certified Equipment &
Manufacturing Co., P.O. Box 298,
Springfield, IL 62705.

Polyolefin
A highly chlorinated, low-molecular

weight resin dissolved in xylene is the
subject of new literature. Featured is
chlorinated polyolefin CP-343-3 (25%)
and its uses as an adhesion promoting
additive for primers, inks, and coatings,
that are applied to polyolefin films or
molded parts. For information, write
Eastman <;hemical Products, Inc ..
Chemicals, 'Div., Building 280, Kings­
port, TN 37662.

Polymer
Field failures of coated exterior hard­

board siding can be prevented in many
cases when the primer is formulated from
NeoCryl® A-622, a water-borne acrylic
polymer which is featured in recent
literature. Test data and formulations are
discussed. For additional information.
contact Polyvinyl Chemical Industries,
730 Main St .. Wilmington. MA 01887.

Spectrocolorimeter
Literature is available which intro­

duces a new color and appearance
measurement instrument. The LabScan
llTM Spectrocolorimeter is fully de­
scribed as are its recommended uses and
features. For additional information,
contact HunterLab, 11495 Sunset Hills
Rd., Reston, VA 22090.

Industry Standards Directory
An Index and Directory of V. S. In­

dustry Standards has been published and
is now available. The two volume, 1,700
page set contains four sections. The first
section is a subject index which contains
over 4,000 subject headings covering over
20,000 standards representing over 35
standardizing bodies in the United
States. Section 2 is a concordance of pre­
1978 ANSI designations to current
designations, Provided in Section 3 is a
~omplete address and telephone number
file for over 400 standardizing bodies.
Section 4 contains the designation. date
of issue, title, and added information for
over 20,000 U.S. Industry Standards.
The Index will be updated and expanded
annually. The current edition is available
for $425 (in the U.S.) from Information
Handling Services, Inc., 15 Inverness
Way East, Englewood, CO 80150.

Inorganic Chemicals
A complete 'line of inorganic chemicals

for industry which include a broad range
of industrial inorganics, acids, and salts,
is described in a recently published
bulletin. To obtain Bulletin 1556, write
Ashland Chemical Co., Dept. IC, P.O.
Box 2219, Columbus, OH 43216.

Journal of Coatings Technology



Formulating Guide

A guide to formulating air dry water­
borne acrylic coatings for business ma­
chines is now available. The nine-page
brochure offers formulation suggestions
and performance data for coatings based
on NeoCryl® A-645 and A-655, which
are water-borne acrylic polymers that
provide the basis for textured coatings on
plastics and metals. Formulating Guide
FG-I is available from Polyvinyl Chemi­
cal Industries, 730 Main St., Wilming­
ton, MA 01887.

Product Catalog

A new comprehensive catalog of chem­
icals and chemical products is now
available. The catalog includes a listing
of aliphatic and aromatic solvents,
ethers, oxides. chlorinated solvents, al­
cohols. esters, ketones. amines, and
glycols. Also included are glycol ethers.
poly glycols, plasticizers. silicone prod­
ucts, fatty chemicals, specialty quats,
fabric softening quats. antioxidants.
acids, and inorganic chemicals. In addi­
tion, the brochure describes a line of
metal finishing, textile, gas conditioning,
and foundry products. Other products
included are maleic anhydride, metha­
nol. sodium sulfate. sulfur, high purity
chemicals, HPLC solvents and reagents,
carbon black, pressure sensitive adhesive
resins. paper resins, crosslinking aqueous
adhesive systems, and a broad range of
general purpose and halogenated poly­
ester, vinyl ester and bisphenol-A resins.
The literature also describes gas curing
coatings which cure in seconds without
heat and a unique nationwide chemical
waste collection service. For a copy of the
catalog. request Bulletin 1558 from Ash­
land Chemical Co.. Dept. TW, P.O. Box
2219, Columbus. OH 43216.

Color Control Systems

Literature is availablc introducing a
new series of economical computer color
control systems, which include the IBM
personal computer. feature color graph­
ics display, and utilize COLOR-CALC
software. a program package recently
developed. For more information, con­
tact Applied Color Systems, Inc., P.O.
Box 5800, Princeton. NJ 08540.

Additive

The second member O'fthe BENTON E
family of super dispersable organoclay
rheological additives, BENTONE SD-2
additive. is introduced in new literature.
Uses of the additive are discussed which
include its use in ketones, esters. glycol
ethers and esters, and alcohols. For
information, contact NL Chemicals, P.O.
Box 700. Hightstown, NJ 08520.
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NO MATTER
HOW YOU

CALCULATE IT
Sylacauga's wet or dry process, high calcium
extenders add up to big savings THREE WAYS:

• LOW PRICE, HIGH QUALITY
• LOW RESIN DEMAND
• FAST DISPERSION CAPABILITIES
It adds up to quality and fast service ... our backup
inventories are usually only a day away from your door.
Our product service direct from our plant or through our
distributors covers the United States, Canada, and the
Caribbean. We'll be happy to discuss successful'
applications on how to use our products more effectively
in your production.

Sylacauga high calcium extenders add up to big savings!
5491 A

I
SYLACAUGA CALCIUM PRODUCTS
POST OFFICE BOX 330 • SYLACAUGA. ALABAMA 35150

CALL TOLL FREE 1-800/251-6327 OR PHONE 1-205/249-4901
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ComIng Events

FEDERATION MEETINGS SPECIAL SOCIETY MEETINGS

(May 15-18)-Federation "Spring Week." Manufacturing
Seminar on 15th and 16th; Society Officers on 17th;and Board of
Directors on 18th. Galt House, Louisville, KY. (FSCT, 1315
Walnut St., Philadelphia, PA 19107).

(Oct. 24-26)-62nd Annual Meeting and 49th Paint
Industries' Show. Conrad Hilton Hotel, Chicago,lL. (FSCT, 1315
Walnut St., Suite 832, Philadelphia, PA 19107).

1985

(May 14-17)-Federation "Spring Week." Seminar on 14th
and 15th; Society Officers on 16th; and Board of Directors on
17th. Hilton Hotel, Baltimore, MD. (FSCT, 1315 Walnut St.,
Philadelphia, PA. 19107).

(Oct. 7-9)-63rd Annual Meeting and 50th Paint Industries'
Show. Convention Center, St. Louis, MO. (FSCT, 1315 Walnut
St., Philadelphia, PA 19107).

(Jan. 17-18)-Cleveland Society for Coatings Technology.
Joint Manufacturing Committee Symposium with the Cleveland
PCA. "Tools for Tomorrow: Increased Profitability Thru
Innovative Manufacturing Concepts." Cleveland Engineering
Center. (Frank Passen, McNally-Weber Co., P.O. Box 18152,
Cleveland, O~144118).

(Feb. 7-9)-"Water-Borne and Higher-Solids Coatings"
Symposium sponsored by the Southern Society for Coatings
Technology and the University of Southern Mississippi. New
Orleans, LA. (Dr. Gordon L. Nelson, Chairman, Department of
Polymer Science, University of Southern Mississippi,
Hattiesburg, MS 39406).

(Mar. 7-9)-Southern Society for Coatings Technology.
Fiftieth Anniversary Meeting. Surfside Hotel, Clearwater, FL.
(James E. Geiger, Sun Coatings, Inc., 12295 75th St., N., Largo,
FL 33543).

(Apr. 12-14)-Southwestern Paint Convention of Dallas and
Houston Societies. Shamrock Hilton Hotel, Houston, TX. (John
Pennington, Cron Chemical Corp., P.O. Box 14042, Houston, TX
77021).
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Cut the costofcaulkwith C\MEL-Fn:.
The lowestcost fIller with the least room for resin.
The problem with many fillers is that you end up using

more resin than you'd like.
But low-cost CAMElFIL" has aunique particle size distri­

bution that provides exceptionally high loading. So you reduce

your resin costs, while using afiller that's low in cost too.
Call or write for details: Genstar Stone Products Company,

Executive Plaza IV, Hunt Valley, Maryland GENSTAB
21031. (301)628-4225.
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(Apr. 18)-Environmental Symposium sponsored by the
Louisville Society for Coatings Technology and the LPCA.
Marriott Inn, Clarksville, IN. (Joyce Specht, Porter Paint Co.,
Coatings Div., 400 S. 13th St., Louisville, KY 40203).

(May 3-5)-Pacific Northwest Society for Coatings
Technology Symposium. Park Hilton Hotel, Seattle, WA. (Robert
Hogg, Preservative Paint Co., 5410 Airport Way S., Seattle, WA
98108).

(May 15-16)-Cleveland Society for Coatings Technology
27th Annual Technical Conference, "Advances in Coatings
Technology." (Richard Eiey, Glidden Coatings & Resins Div.
SCM Corp., 16651 Sprague Rd., Strongsville, OH 44136).

(May 16-17)-"Coatings Tech Expo '84." 3rd Biennial
Convention & Exposition sponsored by New England Society for
Coatings Technology. Sheraton Inn & Conference Center,
Boxborough, MA. (Chairman Paul J. Mueller, D.H. Litter Co., Inc.,
P.O. Box 247, Ballardvale, MA 01810).

(June 8-9)-Joint Meeting of St. Louis and Kansas City
Societies for Coatings Technology. Kansas City, MO.

(June 18)-Golden Gate Society for Coatings Technology's
Manufacturing Committee Symposium on "Safety and Robotics."
Sabella's, San Francisco, CA. (Louie Sanguinetti, Jasco Chemi­
cal Co., P.O. Drawer J. Mountain View, CA 94042).

1985

(Feb. 26-Mar. 1)-Western Coatin9s Societies Symposium
and Show. Disneyland Hotel, Anaheim, CA.

(Apr. 25-27)-Pacific Northwest Society for Coatings
Technology Symposium. Empress Hotel, Victoria, B.C. (Ottwin
Schmidt, Shanahan's lid., 8400 124th St., Surrey, B.C., Canada
V3W 6K1).

OTHER ORGANIZATIONS

(Feb. 8-10)-"Appearance Science Workshop." HunterLab,
Reston, VA. (Ms. V. Baca, HunterLab, 11495 Sunset Hills Rd.,
Reston, VA 22090).

(Feb. 12-15)-lnter-Society Color Council Conference.
Colonial Williamsburg Lodge. Williamsburg, VA. (Fred W.
Billmeyer, Dept. of Chemistry, Rensselaer Polytechnic Institute,
Troy, NY 12181).

(Feb. 12-16)-14th Australian Polymer Symposium
sponsored by the Polymer Div. of the Royal Australian Chemical
Institute. Old Ballarat Motor Inn, Ballarat, Australia. (Dr. G.B.
Guise, RACI Polymer Div., P.O. Box 224, Belmont, Vic., 3216,
Australia).

(Feb. 16-17)-"Frontiers in Color Science" Symposium.
Rochester Institute of Technology, Rochester, NY. (Dr. Franc
Grum, School of Photographic Arts and Sciences, RIT, P.O. Box
9887, Rochester, NY 14623).

(Mar. 25)-Painti ng and Decorating Contractors of America
Convention and Show. New York Hilton, New York, NY. (Mr. E.
Glen Craven, PDCA, 7223 Lee Hwy., Falls Church, VA 22046).

(Apr. 4-11)-"Surface Treatment Exhibition" at the 1984
Hannover Fair, Hannover, West Germany. (Hannover Fairs
Information Center, P.O. Box 338, Rt. 22 E., Whitehouse, NJ
08888).

(Apr. 8-10)-lnter-Society Color Council Annual Meeting.
Michigan Inn, Southfield, MI. (Fred W. Billmeyer, Dept. of
Chemistry, Rensselaer Polytechnic Institute, Troy, NY 12181).

(Apr. 12-13)-"Electrochemical Test Methods of the Pro­
tecting Properties of Metals Coatings" Meeting. Genoa Univer­
sity, Genoa, Italy, (Prof. P.L. Bonora, Istituto di Chemica, Fac.
Ingegneria-Fiera del Mare Pad. 01 16129 Genoa, Italy).

(Apr. 12-15)-"FARBE 84". Munich Trade Fair Centre,
Munich, West Germany. (Kallman Associates, Five Maple Court,
Ridgewood, NJ 07450).

(Apr. 24-25)-Eiectrocoatl84 Conference, sponsored by
Products Finishing Magazine. Drawbridge Inn, Cincinnati, OH.
(Anne Porter, Products Finishing, 6600 Clough Pike, Cincinnati,
OH 45244).
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(May 1-4)-Painting and Decorating Contractors of
America. 100th Anniversary Meeting. New York, NY.

(May 1-3)-Oil & Colour Chemists' Association's 35th
Annual Exhibition. London, England. (R.H. Hamblin, OCCA,
Priory House, 967 Harrow Rd., Wembley, Middlesex, HAO 2SF).

(May 16-18)-"Appearance Science Workshop." Hunter­
Lab, Reston, VA. (Ms. V. Baca, HunterLab, 11495 Sunset Hills
Rd., Reston, VA 22090).

(June 10-13)-"58th Colloid and Surface Science
Symposium." Carnegie-Mellon University, Pittsburgh, PA. (G.D.
Parfitt, Chemical Engineering Dept., Carnegie-Mellon
University, Pittsburgh, PA 15213).

(June 17-20)-Dry Color Manufacturers' Association's
Annual Meeting. The Greenbrier, White Sulphur Springs, WV.
(P.J. Lehr, DCMA, Suite 202, 206 N. Washington St., Aiexandria,
VA 22314).

(July 9-13)-10th International Conference on "Organic
Coatings Science & Technology." Athens, Greece. (Prof. Angelos
V. Patsis, Director, Materials Research Lab., CSB 209, State
University of New York, New Paltz, NY 12561).

(Sept.)-"Maintenance Painting of Industrial Plants"
Symposium sponsored by the Steel Structures Painting Council.
Pittsburgh, PA. (SSPC, 4400 Fifth Ave., Pittsburgh, PA 15213).

(Sept. 22-25)-Canadian Paint and Coatings Association.
Annual Convention. Westin Hotel, Winnipeg, Man., Canada.
(CPCA, 515 St. Catherine St. W., Montreal, Que. H3B 1B4,
Canada).
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~um6U1J' from J(illman

-Herb Hillman

TOTAL (exclusive of tax and delivery) $2,395.00

And from Gene Wayenberg-

•••

$2,000.00
45:00
75.00
60.00
40.00

125.00
35.00
15.00

Basic cow
Two-toned exterior
Extra stomach
Product storage compartment
Dispensing device (4 spigots at $10 each)
Genuine cowhide upholstery
Automatic fly swatter
Dual horns

Two Can Play the Game

A farmer shopped around for a new pickup truck and
became thoroughly disenchanted with the pricing
system, what with all the talk about optional equipment
and "extras." But he settled on his purchase. A few
days later the dealer who had sold him his new pickUp
arrived at the farm to buy a cow for his small acreage.
The farmer quickly sized up the situation and wrote this
itemized bill:

On the Lighter Side

• On the neck of a giraffe, a flea begins to believe in
immortality.

• A home-accident survey showed that 90% of
accidents on staircases involved either the top or
bottom stairs. When this information was fed into a
computer, its solution was simple: "Remove the
top and bottom stairs."

• Two of the most frustrating things that a weekend
athlete has to face: playing baseball, he can't hit a
curve; playing golf, he can and often does!

- The Chemist

Remember Dan Toombs and his Boston Business
Journal business definitions? Here are a few more­

Conscientious (Scared)
Has leadership qualities (Is tall or has a loud voice)
Slightly below average (Stupid)

12. Not to wear dresses more than two inches above
the ankles.

13. Keep the school room neat and clean; (a) sweep the
floor at least once daily; (b) scrub the floor at least
once weekly with hot water and soap; (c) clean the
blackboards at least once daily; and (d) start the
fire at 7 a.m. so the room will be warm by 8 a.m.

-From Aunt Maude's Restaurant's Cane
Patch Dispatch, Myrtle Beach, SC

Rules of Life

• If the store's out of it, you'll have a coupon for
it-and vice versa.

• Put it in the computer-at least you'll know where
it is, even though you can't find it again.

• Just about the time you get it all together, you'll
find someone else made off with the box you put
it in.

Here's a classified ad from the Bermuda Royal
Gazette:

"Shendon Bowling Club-Locker Holders are re­
minded that 1983 dues are now payable. Balls will be
removed if not paid."

That's only fair!

The following contract is made publik for all our
people by the Cane Patch School Board of Elders. If
any citizen learns about any violation of this contract
by any teacher, they should report same to the Board of
Elders promptly and be under oath.

• ••

Teacher Contract

1. Not to get married.
2. Not to keep company with men.
3: Be home between the hours of 8 p.m. and 6 a.m.

unless in attendance at a school function.
4. Not to loiter downtown in ice cream. stores.
5. Notto leave town at any time without permission of

the chairman of the board.
6. Not to smoke cigarettes.
7. Not to drink beer, wine or whisky.
8. Notto get in a carriage or automobile with any man,

except her brother or her father.
9. Not to dress in bright colors.

10. Not to dye her hair.
11. Wear at least two petticoats.

This month's "Humbug" features a delightful pot­
pourri from new and old friends from far flung spots on
the globe. Incidentally, "potpourri" literally means
"rotten pot", but I prefer for this column to adopt the
dictionary meanings, viz.: 1. "a jar of flower petals and
spices used for scent" and 2. "a miscellaneous
collection."
We include contributions from Alec Foster in Ber­

muda; Joe Boatwright, the Chicago historian and
itinerant consultant; H. Earl Hill, one of our most
dedicated contributors; Dan Toombs; and Gene
Wayenberg. All will have to pardon the helter skelter
arrangement without specific credits due to my ef­
ficient filing system which went to hell when the drawer
fell on the floor. If I missed you, it's because your note
is stuck someplace under my desk.
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Get rid of th'ese major problems:
1. FISH EYE cratering
2. ORANGE PEEL effect
3. UNEVEN COVERAGE for oily surfaces
4. POOR RECOATABILITY
5. DRAG (High COF)
6. AIR ENTRAPMENT
7. COLOR VARIATION (uneven color orientation)

FOR USE IN WATER AND SOLVENT SOLUTIONS

Gain these 7 outstanding qualities:
1. Use it in water or solvent solutions, for air-dry or baked finishes
2. Use it in high gloss clears as well as the full coatings spectrum
3. Use it to increase mar and metal-scuff resistance, reduce COF and add slip
4. Use it to eliminate "orange peel" effect and avoid ''fish eye" cratering
5. Use it to minimize pigment mobility and achieve color uniformity
6. Use it where recoatability and intercoat adhesion are essential
7. Use it to reduce inventory, since Versa-Flow solves such awide variety of problems
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