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ALLYOU REALLY NEEDED

WAS A WRISTWATCH.

There's nothing intrin-
sically wrong with buying
more than you need. It’s
just that, in most cases,
it's simply not necessary.

Especially when it
comes to coatings resins.

That's why at Union
Carbide we provide a
diversified range of resins.
From vinyls, phenolics,
and phenoxies to ethyl
silicates and waterborne
industrial resins. A range
designed to give you the
performance your specifi-
cations require. Not more.
Not less.

Only Union Carbide
offers formulators these
alternatives for optimum

cost/performance. No
one has more experience
in helping you zﬁoose the
right alternative.

And we are unsur-
passed when it comes to
giving you the technical
support you need.

To learn more about
the coatings resin that's
right for your application,
contact your local Union
Carbide Sales Representa-
tive. Or write to Union
Carbide, Dept. K3442,
Danbury, CT 06817.

You'll be glad you
gave us the time.

UNION

CARBIDE

Coatings Materials
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g How to keep
your latex paints

inthe thickof it.

® Vancide TH is a highly effective, economical preserva-
tive for latex paints. It prevents the growth of bacteria
that causes latex formulations to turn thin and watery.

Latex paint with Vancide TH is just as thick when it leaves
the retailer’s shelf as it was when it left your mixing room.

Vancide TH is extremely cost efficient. And because it's
in liquid form, Vancide TH mixes quickly and easily into
your formulations.

In the highly competitive market for latex paint, keep your
products in the thick of it with Vancide® TH.

(W) R.T. Vanderbilt Company, Inc.

INDUSTRIAL MINERALS AND CHEMICALS

Vancide TH in your laboratories

R.T. Vanderbilt Company Inc., Paint Dept., 30 Winfield St., Norwalk, CT CT
I'd like to see for myself that Vancide TH is a superior biocide

[ Please send me a free sample of Vancide TH
[ 1'd like to discuss arrangements for testing my latex formulation with and without

Name Title
Company

Street

Ciy State Zip

Please attach this coupon to your company letterhead

Journal of Coatings Technology
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New ideas for air-dry industrial finishes

RHOPLEX is a registered trademark of the ROHM AND HAAS COMPANY.




Going for water?
Come to the source.

RHOPLEX' acrylic polymers

for waterborne air-dry industrial lacquers.

Get all the answers, from Rohm and Haas.
How to formulate an air-dry industrial lacquer
with outstanding adhesion to plastics. How to get
faster dry with your water-reducible alkyd. How
to improve quality while maintaining costs. For
waterborne air-dry industrial coatings, 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 marketplace.

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 versatile acrylic
polymers is the proven performance leader in its
category. Here are a few of the polymers
available:

RHOPLEX WL-71— blends with water-reducible
alkyds for faster dry, earlier
water-resistance and
hardness.

RHOPLEX WL-81— outstanding durability and
corrosion resistance.

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

RHOPLEX WIL-93— excellent hardness and stain
resistance in wood-product

Experimental lacquer finishes.

Emulsion E-1925— outstanding adhesion to
plastics and metal.

Ask us.

We've got the answers.

Vol. 54, No. 693, October 1982

The RHOPLEX WL series. A line that’s been
solving problems and meeting performance
specifications for years. With minimum
application problems. And maximum customer
satisfaction. We'd like to put it to work for you.

Get on top with Rohm and Haas research.
Decades of pioneering research in latex acrylics
have contributed to the leadership role RHOPLEX
WL polymers play in air-dry industrial coating
technologies. And look to our research staff for
even more 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.

Get the answers fast, with the Rohm and
Haas computer-assisted program.

Our General Product Finishing knowledge has
been programmed into a computer. Depend on us
for answers to your questions on formulating and
for assistance in selecting the RHOPLEX polymer
that will fill your needs best.

For more information on our computer-assisted
program, immediate help in solving your
waterborne formulating problems, plus product
literature and evaluation samples, contact your
Rohm and Haas technical representative or write
to our Marketing Services Dept., Independence
Mall West, Philadelphia, PA 19105.

HRAS I

PHILADELPHIA, PA. 19105
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With Its Head Above Water

With all the talk of deficits that one hears about these days in government, business,
and even association circles, it is with pride that we report that the Federation continues
to operate “in the black.” The balanced budget for 1982 is about $1.3 million and the
following outlines the sources of income and the areas of expense:

INCOME

39%— Publications: JCT advertising and non-member subscriptions; Series on
Coatings Technology; Dictionary; Infrared Book; Pictorial Standards
Manual, and others.

45%— Annual Meeting and Paint Show: Sale of exhibit space; Registration
fees; Program Book Advertising.

8% — Membership Dues: About 6,600 members at $15.00 each.

2%— Educational Activities: Color-matching Aptitude Test Set; Audio/ visual
programs.

6% — Miscellaneous: Miscellaneous items; investment interest.

EXPENSE

35%— Headquarters Administration: Operation of the headquarters office and
staff in Philadelphia; Communications activities; Staff travel.

30%— Publications: Production/ promotion of all publications

16%— Annual Meeting and Paint Show: Management/ promotion of these
twin events.

10% — Educational Activities: Support of: Paint Research Institute; University
scholarships; Educational Committee; Grants to industry organizations;
Audio/ visual programs; Color-matching Aptitude Test Set; Technical
Advisor.

9%— Officers, Board, and Committees: Travel expenses for Officers;
Transportation and meeting expenses for Board of Directors, Executive
Committee; and national meetings of the Educational, Manufacturing,
Technical Advisory, and other Committees.

The major sources of income are derived mostly from raw material and equipment
manufacturers who advertise in Federation publications and exhibit in the Paint
Show.

We thank them for their continued support which enables the Federation to carry
onits research, educational, and publishing activities inand for the industry— with its

head clearly above water. f }M

Frank J. Borrelle
Executive Vice-President

Vol. 54, No. 693, October 1982



You asked for
an easier-to-use BENTONE:

We introduce BENTONE SD-1

super-dispersible rheological additive.
The easiest-to-use rheological additive
ever produced for coatings containing
aliphatic solvents. Can be added any-
where in the process, even during letdown
or to post correct. No need for high shear,
no polar activator, no pregel. You obtain
the same outstanding coating properties
provided by other BENTONE rheological
additive products.

Our proof is in the bottle. Mail the
coupon, write or call.

“BENTONE
—SDAI=—

~———— RHEOLOGICAL ADDITIVE

N Chemicals

“I“mum Chemicals
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NEW FROM GK

ALTOWHITE®™ TE is a new, unmatched, calcined aluminum
silicate pigment extender. ALTOWHITE TE features high bright-
ness and superior hiding efficiency over a wide range of PVC
and TiO, levels. Its outstanding brightness and opacifying
power make ALTOWHITE TE the logical choice as an extender
for TiO,.

For more information contact Georgia Kaolin Company or
your GK distributor.

—
SEE US AT THE PAINT SHOW The Mark of a Great Clay

BOOTH 1406—1408 GEORGIA KAOLIN

Post Office Box 277
433 North Broad Street
Elizabeth, New Jersey 07207

e batiar of BN COBIETION 201 352-980! Y
A Subsidiary of :_E gSGMI%léSEE&"(‘; 352-9800 TX 13-8314
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ANTI-CORROSIVE PRIMERS BASED ON ZINC FLAKE—
C.H. Hare and S.J. Wright

Journal of Coatings Technology, 54, No. 693, 65 (Oct. 1982)

An examination of the possibilities for the use of zinc flake
in anti-corrosive coatings has revealed the material to
produce films of significantly greater reactivity than zinc
rich primers based on zinc dust. Attempts to reduce this
reactivity by employing inhibitors and by the use of
spacer pigments have led to the development of formu-
lations utilizing tri-pigment systems based on zinc flake,
zinc chromate and mica. These materials appear to offer
value in their greater formulating versatility compared to
modified organic zinc rich primers based on zinc dust.

MODIFICATION OF ACRYLIC POLYMERS FOR HIGH
SOLIDS COATINGS—A.N. Theodore and M.S. Chattha

Journal of Coatings Technology, 54, No. 693, 77 (Oct. 1982)

A procedure has been developed for grafting e-caprolac-
tone ontoalow molecular weight hydroxy acrylic polymer
in the presence of dibutyltin oxide. High solids coatings
formulations based on the graft polymer (cured with
melamine resins) exhibit impact strength and flexibility
superior to that obtained with either the starting acrylic
polymer or a hydroxy acrylic polymer of equivalent glass
transition temperature. At comparable solids levels, the
viscosity of paints based on the graft copolymer is slightly
higher than that of paints formulated from the parent
acrylic polymer.

In accelerated weathering, the durability of coatings
based on the graft polymer is intermediate to coatings
obtained from the parent and low glass transition tem-
perature acrylic polymers.

12

ROUTES TO LOW POLLUTION GLAMOUR METALLIC
AUTOMOTIVE FINISHES—A.J. Backhouse

Journal of Coatings Technology, 54, No. 693, 83 (Oct. 1982)

As the application solids of spray applied paints rises, the
change in viscosity due to solvent evaporation falls. In
order to maintain flow control, the viscosity change can
be augmented by the use of a paint with pseudoplastic
rheology.

The degree of pseudoplasticity of a basecoat in a
basecoat/clear process is not constrained by considera-
tions of gloss to the same extent as it is in a finish.

Basecoats can be formulated, using polymer microgels,
which can be sprayed at high solids. Although such base-
coats are even in appearance, the highest solids are only
achieved at the expense of aluminum orientation and loss
of ‘flop'.

A water-borne basecoat of pseudoplastic rheology
achieves a high degree of aluminum orientation and flop,
together with a low level of atmospheric pollution.

A MODEL FOR THE UPTAKE OF LINSEED OIL BY
WOOD—M.H. Schneider and A.R. Sharp

Journal of Coatings Technology, 54, No. 693, 91 (Oct. 1982)

Direct gravimetric measurements of the along-the-grain
uptake of linseed oil by white spruce sapwood are
reported. The uptake vs time curve is characterized by
three different time constants, (tens of days, days, hours)
each with an associated equilibrium uptake. The inter-
pretation is that the observed time constant of one to two
days is associated with lumen capillarity in cells which
are damaged by drying stresses or have partially open
pits, and an uptake time constant an order of magnitude
longer than this with lumen capillarity in less permeable
cells. These time constants account for 60% and 30% to
40% of the observed uptake, respectively. About 5% to
10% of the total uptake proceeds with a time constant of
a few hours. The mechanism for this is thought to be
uptake along subvisible cracks in the wood.

Journal of Coatings Technology



Pferrisperse

IRON OXIDE SLURRY

e ]

PIPELINE to PROFIT

B

Pfizer's new Pferrisperse is a high quality aqueous
iron oxide slurry recommended for use in the in-plant
tinting of aqueous paints. Formulated to achieve high
pigment solids (70%), Pferrisperse exhibits full color
development and excellent rheology.

By eliminating the iron oxide dispersion step, Pfer-
risperse offers increased manufacturing efficiency and
production capacity, while improving housekeeping,
safety, and labor costs. With these proven benefits,
Pferrisperse is a virtually assured “Pipeline to Profits”’

Pferrisperse Iron Oxide Slurry is available in 2,500-
gallon tank trucks and 55-gallon drum quantities.

X If you're interested in further information about how
s : this new product can increase your plant’s productivity,
/ reduce costs, and improve quality—and obtaining a

Pferrisperse Iron Oxide test sample—phone your
] nearest Pfizer representative or our Product Manager
for Iron Oxide Pigments at (215) 253-6261.

Available In Truckload Quantities

MINERALS
PIGMENTS
& METALS
DIVISION

Dept. OC-9 » 235 East 42nd Street.
New York, New York 10017




DOES YOUR
LATEX PAINT
NEED...

BETTER
PIGMENT
DISPERSION

@ . MILDEW
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ROHM AND HAAS

ADDITIVES PROVIDE THE
PERFORMANCE IMPROVEMENTS
YOUR PAINT NEEDS.

ACRYSOL® rheology modifiers
ACRYSOL acrylic alkali-soluble polymers
help to develop the full performance
capability of your gloss and flat latex
paints by improving flow, leveling, film
build, gloss, hiding, spatter resistance
... 0on an attractive cost/performance
basis. Dried paint films have rich,
smooth appearance—with less roller
texture, fewer lap marks.

Thickener CPE-15

Alkali-soluble acrylic emulsion polymer.
Offers outstanding cost-efficiency versus
low- and medium-molecular-weight HEC
thickeners. Provides good spatter
resistance. Easy to incorporate. High
salt tolerance. Exceptional resistance to
microbial growth. Helps reduce raw
material cost . . . through lower biocide
levels and high thickening efficiency.

TAMOL® dispersants

The best selection of pigment
dispersants available . . . including
latest-technology products offering:

Our Chemistry Begins with You

attractive cost/performance, high solids,
reactive-pigment stability, low foam,
minimal effect on water sensitivity/
adhesion, plus optimum gloss, color
acceptance, and hiding.

KATHON® LX microbicide
Preservative for bulk storage of polymer
latices. Broad spectrum activity against
fungi and bacteria. Effective at low
concentrations; substantial biocide cost
reductions possible. Mild odor. High
resistance to inactivation by organic
matter. Good compatibility with
surfactants and emulsifiers.

SKANE® M-8 mildewcide for paints
Proven mildew protection through many
years of commercial use in all areas of
the U.S.—in millions of gallons of paint.
Easy-to-handle liquid; no dusting
problem. Does not promote chalking,
bleaching, fading, or color change.
Excellent overall balance of properties.
Exceptional cost/performance.

We developed these additives in response to needs you expressed. Let us show you
how our innovations can work for you . . . and how you can save through
combination shipments with our RHOPLEX® acrylic vehicles. For information,
literature, and samples, contact your Rohm and Haas technical representative or write
to our Marketing Services Dept., Independence Mall West, Philadelphia, PA 19105.

HRRS I

PHILADELPHIA, PA. 18105
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Switch to DuPont DBE...get
major savings in solvent costs.

Coatings formulators
have saved up to 45%
with this readily
available solvent.

Try DuPont’s Dibasic Ester sol-
vent in place of glycol ethers, glycol
ether acetates, and high-boiling
ketones and aromatics to develop
paint formulations that produce
high performance finishes...formu-
lations that can result in major
savings in solvent costs.

You'll discover that DBE is com-
patible with most common resin
systems. Also, Dibasic Ester solvent
can give you higher solids formula-
tions without adversely affecting
paint rheology. In fact, DBE has
been found to improve the rheology
of high solids coating systems by
reducing viscosity and improving
leveling properties. This makes
DBE suitable for a wide range of
industrial and automotive coatings.

Along with cost reduction and
versatility, DBE solvent is exempt
from Rule 442 (photochemically
nonreactive) and can be stored
indoors without restriction.

Get assistance in
your RED evaluation.

Let us show you how you can
use DuPont’s DBE in your coating
application. We can help you
formulate a DBE blend tailored
to fit your existing paint system
or a new paint line. For further
information and samples, write:
DuPont Company, Room G39261,
Wilmington, DE 19898.

*Mixed dibasic esters of adipic, glutaric and
succinic acids.
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{ p R I Paint Research Institute
OF THE FEDERATION OF SOCIETIES FOR PAINT TECHNOLOGY

'IMPORTANT QUESTIONNAIRE

Concerning You
- and the Coatings Industry

i.
THIS QUESTIONNAIRE FIRST APPEARED IN THE JULY 1982 JCT.
. PLEASE COMPLETE ONLY IF YOU DID NOT RETURN THE INITIAL QUESTIONNAIRE.



QUESTIONNAIRE

At the January 1982 meeting, the Paint Research Institute Trustees discussed the report of
the Ad Hoc Committee on PRI. This report related the comments of the many Federation
members as well as other interested paint industry people, who were mterwewed by the
five-member Ad Hoc Committee.

The PRI Trustees are sympathetic to the many criticisms of past PRI performance. A
reorganization and new 5-year plan is underway to change PRI. The President and Trustees
of PRI are determined to make the research work of PRI relevant to the needs of the Paint
and Coatings Industry. They will also convey research results to the Federation
membership in a form which all can understand. It is planned that the results of research
conducted by PRI should be helpful to the greatest number of companies possible.

In making your suggestions for future PRI research projects, please keep in mind that the
Paint Research Institute is a tax-exempt organization. For this reason PRI cannot
participate in proprietary or product development research.

Funds presently available to PRI are limited, so the number of projects to be undertaken
must be limited. The PRI Trustees expect to prove that PRI research is of definite economic
value to the industry and thus justify future funding at a higher level.

The attached brief questionnaire is an effort by the PRI Trustees to determine the type of
research which YOU believe will be most helpful to the Paint and Coatings Industry. It is
also an effort to give everyone associated with the industry an opportunity. to contribute
thoughts and ideas.

Itis not necessary to sign your name to the completed questionnaire. However, to aid PRI in
determining the type of research most needed by our industry, will you please check the
appropriate boxes to describe your job, the size of your company, and the nature of your
company’s business.

Now is your chance. Won't you share your ideas with us?

Please complete and mail this questionnaire to:

Mr. Frank J. Borrelle

Executive Vice President

The Federation of Societies for Coatings Technology
1315 Walnut Street

Philadelphia, PA. 19107



SURVEY QUESTIONNAIRE
ON PRI PROJECT SELECTION

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

()

@)

(4

=

(5

~

(6)

First Choice

Second Choice

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

Will you please rate the following areas of research as you view their importance to the
paint and coatings industry.
Very Moderately  Of Little

Important Valuable Value

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

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

materials O O O

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

Can you suggest areas other than research, in which PRI could be helpful?

Your job: 0O Technical; [ Manufacturing; [ Sales; [0 Management.
Company size: [ Large (over $80 million); [ Medium ($10 to $80 million);
O Small (under $10 million)
Type business: [ Paint mfg.; [ Raw Mat'l. Supplier;
O Equipment mfg.; [ Other

(Remove along perforations)

JCT-10/82



(Fold on lines and staple to seal)

(Fold on lines and staple 10 seal)

Place
Stamp
Here

Mr. Frank J. Borrelle

Executive Vice-President

Federation of Societies for Coatings Technology
Suite 832

1315 Walnut St.

Philadelphia, PA 19107

(Staple here)
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OXYGENATED SOLVENTS,

GOOD TEAMWORK
CAN GET YOUR SHOW
ON THE ROAD.

Barnumhadthebrilliance,
Bailey had thetransport. When
the two got together, they
launched one of America’s
most successful institutions.

In the same way; if you use
oxygenated solvents, we can
team up with you and help
you make all the right moves
in the years ahead.

We can help you over
environmental hurdles. Leap
to help you meet upcoming
volume requirements right
through the '80s. Even bend
over backwards to give you
technical assistance.

What's more, our Sales
and Service, Research and
Development people have
been working closely with
solvents and solvent users for
more than fifty years. So we
can pitch in whenever you
need help. And with our

network of distribution and
sales facilities across the
country, we can provide you
with a proper balance of
newest developments in
solvent technology, as well as
a dependable source of supply
for proven products.

To learn how our capa-
bilities can amaze and astound
you, call your Union Carbide
Sales Representative or
contact one of the many
Union Carbide distributors
located throughout the nation.
Or write to us at Dept. K4436,
Old Ridgebury Road,
Danbury, CT 06817.

Together, we could be the
greatest show on earth.

UNION
CARBIDE

SOLVENTS & INTERMEDIATES



FREEPORT

THE AL-SIL-ATE PEOPLE

All calls to the Paint Show in Washington will be referred to the
Freeport Message Center in the Atrium outside Hall C.

FREEPORT KAOLIN COMPANY

200 Park Ave., New York, NY 10166
Telephone 1-800-223-1764 TWX 7105815985
Telex (Domestic) 971425 Telex (International) 234503




Federation of Societies for Coatings Technology

PROGRAM

60th ANNUAL MEETING
47th PAINT INDUSTRIES' SHOW

WASHINGTON DC

SHERATON
WASHINGTON
HOTEL

NOVEMBER 3, 4, 5, 1982




For vntually catalyst-free
curing at reduced temperatures.

We’ve come up with an energy-saving, cost-cut-  catalysts Resimene 717 delivers complete effective-
ting addition to our line of thermoset crosslinkers. ness at temperatures as low as 225°F.
It’s Resimene® 717, a unique melamine cross-linking Monsanto has aminoplast crosslinkers for vir-

resin designed to cure at low temperatures. tually every coatings application. And with over
Resimene 717 resin requires little or no catalyst. ~ thirty years experience in the field, we can help you

Used in high-volume solids and water-borne com- select just the right one for your performance and

pliance coatings, Resimene 717 helps you fight rising cure requirements.

energy costs. Rather than the typical uncatalyzed For more information, write: Monsanto Plastics

curing temperatures of 275° to 300°F., Resimene 717 and Resins Company, Dept. 804, 800 North
delivers high performance at 250°F. With weak acid ~ Lindbergh Blvd., St. Louis, MO 63167.

-
ool Uinsanis Comspery Resimene 717

Monsanto
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Program

WEDNESDAY, NOVEMBER 3

OPENING SESSION
(10:00)

Sixtieth Annual Meeting of the Federation of Societies for
Coatings Technology opened by President Howard Jerome.

Invocation and In Memoriam

Welcome: Donald Keegan, President of Baltimore Society
for Coatings Technology

Gordon Allison, Chairman of the Host Committee

John C. Ballard, Chairman of the Program
Committee

Deryk R. Pawsey, Chairman of the Paint Indus-
tries’ Show Committee

Introduction of Distinguished Guests

Report of President Jerome

E.W. FASIG KEYNOTE ADDRESS
(10:30)

Keynote Address by Jules Bergman, Science Editor of ABC
Network News.

INSURING QUALITY MANAGEMENT AND
TECHNOLOGY THROUGH COMPUTER
UTILIZATION
(2:00-5:00)

THE COATINGS INDUSTRY VS. DISCRETE MANUFAC-
TURING—JUST HOW DIFFERENT IS IT?—John W.
Kilgore, Wang Laboratories, Inc., Lowell, MA.

MICRO-COMPUTING OPENS NEW HORIZONS —Craig
Larson, Chemical Specialties, Inc., Caledonia, MI.

EXPLOITING YOUR LABORATORY COMPUTER FOR
YOU AND YOUR MANAGEMENT—Alan Brandau, De-
Soto, Inc., Des Plaines, IL.

COMPUTER TECHNOLOGY IN COATINGS RE-
SEARCH—Maynard Sherwin, Technical Center, Union Car-
bide Corp., South Charleston, WV.

The speakers will assemble as a panel for a 30-minute open-
discussion period, then each will conduct workshop sessions to
further explore their individual topics in more depth.

SYMPOSIUM ON POLYMER CHEMISTRY
(2:00-5:00)

INTER-RELATIONSHIPS BETWEEN PIGMENT SUR-
FACE ENERGIES AND PIGMENT DISPERSIONS IN
POLYMER SOLUTIONS—G. Dale Cheever and John C.
Ulicny, General Motors Research Laboratories, Warren, MI.
(Roon Award-Winning Paper)
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STUDIES ON THE ESTERIFICATION OF TRIMELLITIC
ANHYDRIDE—IMPLICATIONS FOR COATINGS POLY-
MERS—Wayne Riddick, Amoco Chemicals Corp., Naper-
ville, IL.

FACTORIAL EXPERIMENTAL DESIGN: DETERMINA-
TION OF HYDROXYL CONTENT IN POLYMERS—B. O.
Demarest and L.E. Harper, DeSoto, Inc., Des Plaines, IL.

WATER-BORNE MARINE ANTIFOULANT COATINGS
TOXICANT/RESIN COMPATIBILITY STUDIES—James
Stoffer, John Gordon, Mike Beckman, and David Price,
University of Missouri-Rolla, Rolla, MO.

STRUCTURE-PROPERTY RELATIONSHIPS FOR RA-
DIATION CURABLE COATINGS—AIldo Priola, Fiorenzo
Renzi, and Sebastiano Cesca, ASSORENI, Milan, Italy. (Pre-
sented on behalf of FATIPEC: Federation of Associations of
Technicians in the Paint, Varnish, Lacquer, and Printing Ink
Industries of Continental Europe.)

SYNTHESIS AND STRUCTURE-PROPERTIES RELA-
TIONSHIPS OF OXAZOLIDONE RING-CONTAINING
COATINGS—P. 1. Kordomenos, Paint Plant, Ford Motor
Co., Mt. Clemens, MI, and K.C. Frisch and J.E. Kresta,
Polymer Institute, University of Detroit, Detroit, MI.

SYMPOSIUM ON FORMULATION—I
(2:00-4:30)

WATER-EXTENDIBLE HIGH SOLIDS ENAMELS—
Frank N. Jones, Morris R. Olson, and Jim M. Larson, Cargill,
Inc., Minneapolis, MN.

RHEOLOGY CONTROL OF HIGH SOLIDS COATINGS—
Dennis G. Miller, William F. Moll, and Vaughn W. Taylor,
Cabot Corp., Tuscola, IL.

THE CHEMISTRY OF HIGH SOLIDS, AIR DRY
ALKYD/REACTIVE DILUENT COATINGS—Donald B.
Larson and W.D. Emmons, Rohm and Haas Co., Spring
House, PA.

VISCOSITY LOSSES IN LATEX PAINTS—Dallas Society
for Coatings Technology. Presented by R. G. Gohman, Jones-
Blair Co., Dallas, TX.

CHARACTERIZATION OF PIGMENT VOLUME CON-
CENTRATION EFFECTS IN LATEX PAINTS—D. T.
Smith, W.J. Culhane, and C.P. Chiang, The Sherwin-Williams
Co., Chicago, IL.
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THURSDAY, NOVEMBER 4

MANUFACTURING COMMITTEE SEMINAR
ON COMPUTERS IN THE COATINGS
MANUFACTURING PROCESS
(9:00-12:00)

Moderator—Richard E. Max, Synkote Paint Co., ElImwood
Park, NJ.

COMPUTERIZED PROCESS CONTROL—
J. Patrick Kennedy, Oil Systems Inc., San Leandro, CA
Robert W. McFee, Glidden Coatings & Resins, Div. of SCM
Corp., Huron, OH.

COMPUTERIZED COLOR CONTROL—Wes Coppock,
Applied Color Systems, Inc., Charlotte, NC.

COMPUTERS IN THE COATINGS MANUFACTURING
BUSINESS
The Small Manufacturer Looks ata New Tool—the Micro-
Computer—Colin D. Penny, Hampton Paint Mfg. Co.,
Hampton, VA.
Creative Use of Your Computer System—John Emmerling,
Lenmar, Inc., Baltimore, MD.
Manufacturing Control with Time-Sharing Computers—
Joseph B. Milgram, Jr., DeSantis Coatings Inc., Wil-
loughby, OH.
Programming Computers— Martin Becker, Contact Paint &
Chemical Corp., Baltimore, MD.

Moderator and speakers will assemble as a panel for a 45-
minute open-discussion period to conclude seminar.

Presentation of the Morehouse Industries Golden Impeller
Award will be made at this session.

SYMPOSIUM ON COATINGS DEFECTS
(9:00-11:30)

POPPING OF “WATER-SOLUBLE” BAKING ENAMELS
—Zeno W. Wicks, Jr., Polymers & Coatings Dept., North
Dakota State University, Fargo, ND, and Ben C. Watson, The
Sherwin-Williams Co., Chicago, IL. (Roon Award-Winning
Paper)

PRESENCE AND EFFECTS OF ANAEROBIC BACTERIA
IN WATER-BASED PAINTS—Robert A. Oppermann,
Cosan Chemical Corp., Carlstadt, NJ. (Roon Award-Winning
Paper)

AN EXPERIMENTAL DESIGN APPROACH TO
STUDYING THE YELLOWING EFFECTS OF PLASTI-
CIZERS ON PAINTS —Robert D. Mate, Herbert L. Bullard,
and Kenneth G. Roquemore, The Goodyear Tire & Rubber
Co., Akron, OH.

PREDICTIVE MODEL FOR CRACKING OF LATEX
PAINTS APPLIED TO EXTERIOR WOOD SURFACES —
F. Louis Floyd, Glidden Coatings and Resins, Div. of SCM
Corp., Strongsville, OH. (Roon Award-Winning Paper)

THE MECHANISM OF BLISTER FORMATION—Charles
M. Hansen and Klaus Lampe, Scandinavian Paint & Printing
Ink Institute, Horsholm, Denmark. (Presented on behalf of
SLF: Federation of Scandinavian Paint and Varnish Tech-
nologists).
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DESIGNING QUALITY THROUGH USE
OF SCIENTIFIC INSTRUMENTATION—I
(9:00-12:00)

PARTICLE SIZE MEASUREMENT BY DISC CENTRI-
FUGE PHOTOSEDIMENTOMETRY—Theodore Provder,
Glidden Coatings and Resins, Div. of SCM Corp., Strongsville,
OH.

ELECTROCHEMICAL TECHNIQUES FOR STUDYING
PROTECTIVE COATINGS—Henry Leidheiser, Jr., Center
for Surface and Coatings Research, Lehigh University,
Bethlehem, PA.

TORSIONAL BRAID ANALYSIS (TBA); TIME-TEMPER-
ATURE-TRANSFORMATION (TTT) CURE DIAGRAMS
OF THERMOSETTING EPOXY/AMINE SYSTEMS—
John K. Gillham and John B. Enns, Dept. of Chemical Engi-
neering, Princeton University, Princeton, NJ.

COMPARATIVE SOLVENT EVAPORATION MECHA-
NISMS FOR CONVENTIONAL AND HIGH-SOLIDS
COATINGS—William H. Ellis, Chevron Research Co., El
Segundo, CA. (Roon Award-Winning Paper)

VISCOMETRY: MYTH AND REALITY—Los Angeles
Society for Coatings Technology. Presented by Pat Shaw,
Athey Technologies, Seal Beach, CA.

COMPUTERIZATION AND AUTOMATION IN A COAT-
INGS ANALYTICAL CHEMISTRY LABORATORY—
P. Kamarchik and G.P. Cunningham, PPG Industries, Inc.,
Research Center, Springdale, PA.

SYMPOSIUM ON FORMULATION—II
(2:00-5:00)

THE INFLUENCE OF CO-SOLVENTS ON THE STA-
BILITY AND FILM PROPERTIES OF WATER-SOLUBLE
ALKYDS—Toronto Society for Coatings Technology. Pre-
sented by Andrew J. Jones, Degussa Canada Ltd., Burlington,
Ontario, Canada.

REACTIVE SILANE MODIFIED PIGMENTS II: A DE-
SIGNED EXPERIMENT IN SILANIZED TALC/LATEX
FORMULATIONS—Los Angeles Society for Coatings
Technology. Presented by Robert D. Athey, Athey Technolo-
gies, Seal Beach, CA.

THE DESIGN OF WATER-BORNE COATINGS FOR THE
CORROSION PROTECTION OF STEEL. PART III: THE
EFFECT OF SURFACTANTS IN AN AQUEOUS AIR-
DRY COATING—New England Society for Coatings Tech-
nology. Presented by Cynthia Leavy, General Electric Co.,
Louisville, KY.

THE EFFECT OF MOLECULAR WEIGHT ON PER-
FORMANCE OF CELLULOSIC THICKENERS IN LATEX
PAINTS—D. M. Blake, Dow Chemical Co., Midland, MI.

THE EFFECT OF CATALYSTS ON KINETICS AND
MECHANISM OF URETHANE FILM FORMATION—
David IThms and James Stoffer, University of Missouri-Rolla,
Rolla, MO., and Daniel Schneider and Cheryl McClain,
Carboline Co., St. Louis, MO.
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QUALITY AND CONSISTENCY FROM AN EASIER
DISPERSING RHEOLOGICAL ADDITIVE—Armand J.
Stolte, Judy Hahn, and Michael E. Masterson, NL Chemicals/
NL Industries, Inc., Hightstown, NJ.

TECHNICAL INFORMATION SOURCES AND
SERVICES FOR THE COATINGS INDUSTRY—AN
UPDATE
(2:00-4:30)

Moderator—Helen Skowronska, Chairperson, Technical
Information Systems Committee.

COATINGS INFORMATION FROM CHEMICAL AB-
STRACTS SERVICE—Paul F. Herbeck and Elizabeth M.
Langstaff, Chemical Abstracts Service, Columbus, OH.

PARTICIPATION —THE FOURTH “P”, AFTER PEOPLE,
POLITICS, AND PUBLICATIONS—John C. Weaver,
Consultant, Shaker Heights, OH.

INFORMATION SERVICES AT PUBLIC AND COLLEGE
LIBRARIES—Helen Lamrey, PPG Industries, Inc., R&D
Center, Allison Park, PA.

INFORMATION SERVICES—AN OVERVIEW-—Robert
M. Vance, The Sherwin-Williams Co., Research Center,
Chicago, IL.

THE EMERGING ELECTRONIC LIBRARY—IMPLICA-
TIONS FOR CORPORATE SCIENTISTS AND ENGI-
NEERS—Clifford Tierney, Whirlpool Corp., R&D Center,
Benton Harbor, MI.

PRI SYMPOSIUM
HONORING DR. RAYMOND R. MYERS
(2:00-5:00)

Introductory comments by Peter V. Robinson, Glidden Coat-
tings and Resins, Div. of SCM Corp., Strongsville, OH,
President of Paint Research Institute.

MILDEWCIDE TESTING ON GROWTH AND ULTRA-
STRUCTURAL RESPONSES OF THE FUNGUS 4 UREO-
BASIDIUM PULLULANS—Richard E. Crang, Dept. of Bot-
any, University of Illinois at Urbana-Champaign, Urbana, IL.

NONDESTRUCTIVE EVALUATION OF POLYMER
SURFACES, INTERFACES AND FILMS VIA ULTRA-
SONICS—D. L. Hunston and J.A. Koutski, U.S. Dept. of
Commerce, National Bureau of Standards, Polymer Div.,
Washington, DC.

CHARACTERIZATION OF ORGANIC COATINGS BY
DIELECTRIC AND DYNAMIC MECHANICAL RELAX-
ATION TECHNIQUES—K. Varadarajan, Technical Center,
American Can Co., Barrington, IL.

THERMOSETTING COATINGS—ANALYTICAL AND
PREDICTIVE CAPABILITY BY CHEMORHEOLOGY—
Richard R. Eley, Glidden Coatings and Resins, Div. of SCM
Corp., Strongsville, OH.

Concluding portion of symposium will feature Federation
Officers and PRI Trustees expressing appreciation to Dr. Myers
for his many years of service as Research Director.
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DESIGNING QUALITY THROUGH
USE OF SCIENTIFIC INSTRUMENTATION—II
(2:00-5:00)

CHARACTERIZATION OF THE VARIABILITY IN
CORROSION RESISTANCE OF STEEL USING ELEC-
TROCHEMICAL TECHNIQUES—R.G. Groseclose, C.M.
Frey, and F. Louis Floyd, Glidden Coatings and Resins, Div.
of SCM Corp., Strongsville, OH.

EVAPORATION DURING SPRAYOUT OF A TYPICAL
WATER REDUCIBLE PAINT AT VARIOUS HUMIDI-
TIES—Albert L. Rocklin, Shell Development Co., Houston,
TX.

USE OF THE BROOKFIELD VISCOMETER TO PRE-
DICT RHEOLOGICAL PERFORMANCE OF COATINGS
— Luigi Cutrone, Tioxide Canada Inc., Sorel, Quebec, Canada.

ASSESSMENT OF WEATHERING IN TWO-COAT
AUTOMOTIVE FINISHING SYSTEMS—Joseph Puglisi
and Fred Vigeant, CIBA-GEIGY Corp., Hawthorne, NY.

COMPUTER-DESIGN OF LATEX FLATS TO MEET A
REQUIRED FILM INTEGRITY AND PAINT COST—
Dallas Society for Coatings Technology. Presented by Ray C.
Pierrehumbert, Union Carbide Corp., Garland, TX.

COLOR CHANGE WITH CHANGE OF VIEWING ANGLE
—Los Angeles Society for Coatings Technology. Presented
by V.C. Jenkins, Ellis Paint Co., Los Angeles, CA.

WEM N RN
T

WASHINGTON MONUMENT—BY law, the tallest build-
ing in the nation’s capital, at 555 ft, it is also the tallest
masonry structure in the world
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UCAR is a Registered Trademark of Union Carbide Corporation

“Myson “Myson “Myson
isadoctor”  isalawyer. makes paint
with UCAR Acrylics!



Switching to UCAR Acrylics can be very profitable for paint
manufacturers, Maybe that’s why over 130 of them have already switched.
If you'd like to know just how profitable it could be for you,
contact your local Union Carbide Sales Representative or write to us at
Dept. K3442, Old Ridgebury Road, Danbury, CT 06817.

We think what we have to tell you will make you
and your mother very happy.

UNION
CARBIDE

Coatings Materials



FRIDAY, NOVEMBER 5

EDUCATIONAL COMMITTEE PRESENTATION
ON COATINGS SCIENCE AS A CAREER
(9:00-10:30)

Moderator—John A. Gordon, Dept. of Chemistry, University
of Missouri-Rolla, Rolla, MO.

HOW TO PREPARE FOR A CAREER IN COATINGS—
Zeno Wicks, Jr., Polymers & Coatings Dept., North Dakota
State University, Fargo, ND.

THE ROLE OF THE TECHNICAL PERSON IN COAT-
INGS—John J. Oberle, Benjamin Moore & Co., Newark, NJ.

THE TECHNICAL PERSON IN MANAGEMENT—Robert
S. Bailey, Lilly Industrial Coatings, Indianapolis, IN.

DON'T THINK IT ENDS WHEN YOU GRADUATE!—
John A. Gordon, Dept. of Chemistry, University of Missouri-
Rolla, Rolla, MO.

COLOR, PROCESS, AND WASTE CONTROL
(9:00-10:30)

A MAJOR EXTENSION IN THE USE OF COLOR—BASE
COAT/CLEAR COAT—Sol Panush, Inmont Corp.,
Hamtramck, MI.

FACTORS AFFECTING WEAR IN SMALL MEDIA PIG-
MENT GRINDING MILLS—Toronto Society for Coatings
Technology. Presented by Jan Grodzinski, S. C. Johnson &
Son Ltd., Brantford, Ontario, Canada.

LEACH STABILITY OF SOLID WASTES FROM A COAT-
INGS WASTE TREATMENT PROCESS BASED ON
PYROLYSIS— Louisville Society for Coatings Technology.
Presented by Dean Harper, University of Louisville, Louis-
ville, KY.

REGISTRATION HOURS

Tuesday, November 2 ......... 12:00 p.m. to 5:00 p.m.
Wednesday, November 3 ....... 8:00 a.m. to 5:30 p.m.
Thursday, November 4 ......... 8:00 a.m. to 5:00 p.m.
Friday, November 5 ........... 8:00 a.m. to 4:00 p.m.

PAINT SHOW HOURS

Wednesday, November 3 ...... 12:00 p.m. to 5:30 p.m.

Thursday, November 4 ......... 9:30 a.m. to 5:00 p.m.

Friday, November 5 ........... 9:30 a.m. to 4:00 p.m.
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MATTIELLO LECTURE
(10:30-11:45)

BUNTE SALTS AS CROSS-LINKING AGENTS IN
THERMOSETTING WATER-BORNE POLYMERS—Dr.
Shelby F. Thames, Vice-President for Administration and
Regional Campuses at the University of Southern Mississippi,
Hattiesburg, MS.

FEDERATION LUNCHEON
(11:45)
Presentation of the George Baugh Heckel Award, Union
Carbide Award, and Paint Show Awards.
Winners of the other Federation awards to be announced.

Featured Speaker: Mark Russell, political humorist.

CORROSION COMMITTEE PANEL DISCUSSION
ON PERFORMANCE OF NON-LEAD,
NON-CHROME PIGMENTS IN AQUEQUS
AND SOLVENT-BASED COATINGS
(2:00-4:00)

Discussions will focus on presentations by representatives of

each of six producers of non-lead, non-chrome pigments. An
open-forum period for audience participation will follow.

Moderator—Fred Lafferman, The Enterprise Cos., Chicago,
Bk

Kenneth A. Haagenson, Buckman Laboratories, Inc.,
Memphis, TN.

Milton Kaplan, Mineral Pigments Corp., Beltsville, MD.

Andrew Panozzo, Pigments, Div., BASF Wyandotte Corp.,
Holland, MI.

Jay Austin, Halox Pigments, Hammond, IN.
David B. Lewis, Sherwin-Williams Chemicals, Coffeyville, KS.

Alan Smith, NL Chemicals/NL Industries, Inc., Hights-
town, NJ.

ANNUAL BUSINESS MEETING
(4:00-5:00)
Annual Business Meeting of the Federation.

Presentation of these awards: Roon Foundation . . . American
Paint & Coatings Journal/A.F. Voss . . . Materials Marketing
Associates . . . Program Committee . . . Armin J. Bruning. . .
Ernest T. Trigg.

Installation of Officers, 1982-83.

Journal of Coatings Technology
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OTHER CONVENTION INFORMATION

PAINT INDUSTRIES’ SHOW

The 47th Annual Paint Industries’ Show will run concur-
rently with the Annual Meeting at the Sheraton Washington
Hotel. The only national exposition of materials and equipment
used in the formulation, testing, and manufacture of coatings,
the Show will be open from Noon to 5:30 p.m. on Wednesday,
November 3; 9:30 a.m. to 5:00 p.m. on Thursday, November 4;
and 9:30 a.m. to 4:00 p.m. on Friday, November 5.

Participating supplier companies will have their top technical
representatives on hand to discuss the latest developments with
registrants at this years event. Over ninety per cent of the
companies featured in last year’s Paint Show will be in
attendance in Washington.

REGISTRATION

Registration fees for the Annual Meeting and Paint Show are
on a Federation member and nonmember basis:

Member Nonmember Spouses
Advance* $40 $55 $25
In Washington $50 $65 $35
One-Day $30 $40 -

*Special registration fee for retired members and their
spouses—advance only—is $20 each.

Registration form has been mailed to all members.

Note: Purchase of luncheon tickets is optional for both
advance and on-site registration.

LUNCHEON

The Annual Federation Luncheon will be held on Friday,
November 5, at the Sheraton Washington.

Presentations will be made to the recipients of the George
Baugh Heckel Award (outstanding individual who has contri-
buted to the advancement of the Federation), the Flynn Awards
(firms judged to have the best exhibit booths in the 1982 Paint
Industries’ Show), and the Union Carbide Coatings Technol-
ogy Award (for extraordinary achievement in coatings tech-
nology).

Featured speaker will be Mark Russell, well-known political
satirist, who stars in his own show on the PBS television
network and is regularly featured on NBC’s “Real People.”

SPOUSES' PROGRAM

A schedule of activities has been planned each day for
spouses attending the Annual Meeting, and a Hospitality Suite
will be maintained at the Sheraton Washington Hotel.

A get-acquainted Wine and Cheese Social is scheduled for
Wednesday afternoon.

On Thursday, a continental breakfast will precede an all-day
tour of Annapolis.

Continental breakfast will be available again on Friday
morning.

Registration fees for the Spouses’ Activities are $25 in
advance and $35 on-site.

HEADQUARTERS HOTEL

The Sheraton Washington Hotel will serve as headquarters
for the Annual Meeting and Paint Show. Other hotels with
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blocks of rooms set aside for the event are the Shoreham,
Washington Hilton, DuPont Plaza, Gramercy Inn, Embassy
Row, Highland, Holiday Inn, and Normandy lnn.

ROOM RESERVATIONS

All requests for room and suites must be made on the official
housing form which was mailed to all members. Additional
housing forms are available from the Federation headquar-
ters office.

BOARD MEETING

The Fall Board of Directors Meeting of the Federation will
be held at the Sheraton Washington Hotel on Tuesday,
November 2.

SPEAKERS’ BREAKFAST

A breakfast and briefing for each day’s program participants
will be held at the Sheraton Washington on Wednesday,
Thursday, and Friday.

PUBLICATION OF PAPERS

No Proceedings is offered of papers presented at the Annual
Meeting, nor are preprints of presentations available. The
JOURNAL OF COATINGS TECHNOLOGY has prior rights to the
publication of all papers presented at the Annual Meeting.

NPCA MEETS SAME WEEK

The National Paint and Coatings Association will hold its
annual meeting from November |1-3 at the Washington Hilton
Hotel.

NPCA registration badges will be honored for admission to
the Federation Annual Meeting and Paint Show on Wednes-
day, November 3, only.

PROGRAM STEERING COMMITTEE

Chairman—John C. Ballard, of Kurfees Coatings, Inc.,
Louisville, KY; Vice-Chairman—Peter Hiscocks, of CIL
Paints Inc., Toronto; Steven Crouse, of Kwal Paints, Denver;
Loren W. Hill, of Monsanto Co., Indian Orchard, MA; Gus W.
Leep, of Seymour of Sycamore, Sycamore, 1L; Robert G.
Modrak, of Benjamin Moore & Co., Milford, MA; Tom
Ruland, of Cook Paint & Varnish Co., Houston; and Gary Van
de Streek, of Wyandotte Paint Products Co., Troy, MI.

Mr. Hiscocks will be Chairman of the Program Committee
for the October 12-14, 1983 Annual Meeting and Paint Showin
Montreal, Que., Canada.

HOST COMMITTEE

Members of the Baltimore Society are serving on the Host
Committee under General Chairman Gordon Allison, of
McCormick Paint Works. Assisting him are: Mitchell Dudni-
kov, of Genstar Stone Products; James A. McCormick, of
Inland Leidy; Thomas Mitchell, of Tenneco Chemicals, Inc.,
and Joseph Giusto, of Lenmar, Inc.

Mrs. Gordon (Margaret) Allison is serving as Spouses’
Program Chairman.
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Successfully formulating
corrosion-inhibitive
emulsion system
coatings

Performance—or stability: The great dilemma in
formulating non-toxic, corrosion-inhibitive
water-based coatings. Use an inhibitive pigment
with too low a water solubility, and you may lose
performance. Use a more soluble pigment,

and risk instability.

Preventing irreversible phase separation,
hockey pucks, high viscosity, and
cottage cheese.

Instability can take any of these forms in water-
thinnable coatings. In one approach, HALOX®
Pigments chose, from among many, two repre-
sentative resin systems to work with: A typical
styrenated acrylic emulsion similar to that in
coatings now being evaluated by the State of
California, and a straight acrylic resin known for
generally good performance against corrosion.

Working with these resin systems, we elected
to evaluate two classes of pigments: boro-
silicates (HALOX CW2230, 17% B.0s, and
CW221, 10% B203), which provide good perfor-
mance but may present stability problems in
water-thinnable coatings, and phosphosilicates
(HALOX BW191), which offer excellent stability
because of comparatively lower solubility
parameters. HALOX BW191 was favored over
our BW111 because of lower water and vehicle
demand.

Pigment selection naturally follows your resin
system selection. From there, successful formu-
lations depend on a vast number of variables:
pigment solubility. .. pigment vehicle demand...
water demand...and many more, including
surfactant and wetting agent choice, order of

Solubility
Oil constant
Absorption gm/100mi H,O
CW221  Calcium borosilicate 35 0.35
(10% B,O,)
CW2230 Calcium borosilicate 42 0.40
(17% B,0,)
BW191  Barium phosphosilicate 25 0.06
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addition, and dispersion parameters and tech-
nigues. To name just a few.

Formulating practice for stable high
performance

Styrenated Acrylic Paints—

All three styrenated acrylic paints, regardless
of pigment, proved to be stable up to one month
when carefully made, but the high boron pig-
ment tended toward irreversible phase separa-
tion and seeding, believed to be due to soluble
cation presence.

The borosilicate pigmented paint tended to
foam and froth, so in accelerated corrosion test-
ing there was some rust failure in a “measles”
pattern in single-coat. This was not seen in
multiple-coat applications because the addi-
tional coverage filled in broken bubble craters.
The phosphosilicate paint generally retained
less air, hence foaming and frothing less, giving
better single-coat corrosion test results.

A good formula incorporating the phos-
phosilicates in this vehicle is:

WHITE LATEX METAL PRIMER (H-81-10)

Initial Grind: Disperse the following, in order, on a high-speed
dispersion mill to a 5 n.s.u. grind:

Ib. _gal.
Water 133.28 16.00
Igepol CO-630 (GAF Corp) 2.80 0.32
Cellulosic Thickener' 1.50 0.13
Tamol 731 (Rohm & Haas Corp) 9.20 1.00
Defoamer? 1.00 0.13
Surfynol 104E (Air Products Inc.) 210 0.25
Ethylene Glycol 9.31 1.00
Titanium Dioxide® 100.00 2.90
HALOX BW191 125.00 5.25
Wollastonite (NYCO, Inc.) 50.00 2,07
Then let down with: (at low speed)
Styrenated Acrylic Emulsion* 581.85 66.00
Water 24.77 295
Dalpad A (Dow Chemical) 13.76 1.50
Surfynol 104E 4.15 0.50
Total: 1058.71 100.00

Premix the Dalpad A with water, then slowly add this premixture
to the emulsion under agitation.

PVC = 24.97

Viscosity = 70-80 Ku @ 75°F

V.O0.C. = 89 g/1 {0.74#/gal.)

Salt fog expectations: 2 coats at 1.5 mils d.f.t. each—2500 hours.

'Cellusue QP-4400—Union Carbide Corp. Ethylene Glycol
999 or equivalent—Troy Chemical
’T: Pure R-900—E.I. du Pont de Nemours & Co.
“Styrenated Acrylic Emulsion Arolon 820—Spencer-Kellogg
Division, Textron
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With the styrenated acrylic vehicle, HALOX
Pigments found that the best surfactant-wetting
aid combination in our systems is Tamol 731
and Surfynol 104E. Also, to improve stability
and performance, the coalescing agent should
be pre-mixed with the latex resin and then
added very quickly to the pigment grind, so the
coalescent is absorbed onto the vehicle, not
the pigmentation. An extender pigment of high
pH was chosen to provide a buffer effect, and
flash and early rust resistance.

Straight Acrylic Latex Primer—

A good formula incorporating the phos-
phosilicates in this vehicle is:

WHITE LATEX METAL PRIMER (H-81-07)

Initial Grind: Disperse the following, in order, on a high-speed
dispersion mill to a 5 n.s.u. grind:

et
Water 83.30 10.00
Cellulosic Thickener® 0.75 0.04
NH,OH 1.00 0.14
Methyl Carbitol (Union Carbide Corp.) 50.00 579
QR-681M Dispersant® 18.14 2.00
Igepol CO-630 (GAF Corp) 270 0.31
Surfynol 104E (Air Products, Inc.) 4.10 0.49
Titanium Dioxide’ 50.00 1.46
Calcium Carbonate® 50.00 220
HALOX BW191 60.00 2.54
Zinc Oxide® 5.00 0.11
Then let down with: (at low speed)
Acrylic Emulsion® 526.35 60.00
Texanol'® 5.50 0.70
*Aroplaz 1271 & Driers'' 58.00 6.94
Defoamer'2 1.00 0.13
Preservative 2.00 0.23
QR-708 Thickener 15.00 1.67
Water 4373 5.25

Total: 976.57 100.00

*Premix the driers with the Aroplaz 1271, then slowly add this
mixture to the let-down phase under agitation.

Drier combination: Aroplaz 1271 93.4%
Zirconium Drier 6% 5.6%

Cobalt Drier 6% 0.5%

Manganese Drier 6% 0.5%

100.0%

PVC = 16.30

Viscosity = 130 Ku @ 75°F

V.O.C. = 170g/! (1.42#/gal.)

Salt fog expectations: 2 coats at 1.5 d.f.t. each—1200 hours.

250MR or equi' Hi les, In
¢QR-681 Dispersant—Rohm and Haas Co.
Acrylic Emulsion Rhoplex MV-23
Skane M-8 Preservative
QR-708 Thickener
Ti-Pure R-900 or equlvalant E 1. du Pont de Nemours & Co.
8 Atomite Calcium Ci T & Co.
®Kadox 515 or equivalent— New Jersey Zinc Co.
oTexanol Ci Products, Inc.
"t Aroplaz 1271 Alkyd—Spencer-| Kellogg Division, Textron;
Driers—Mooney Chemical
F VL or equi Diamond Sh Chemical Co.
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For maximum performance, stability, viscosity
control and easy dispersion in the straight
acrylic emulsion, it was found necessary to use
the resin manufacturer’s suggested dispersants,
surfactants, and thickeners. We further suggest
that the levels of cellulosic thickener be kept at
0.70to 1.0 Ib/gal, and the PVC be held between
16 and 22 per cent. Accelerated testing per-
formance is also improved by the use of French
process zinc oxide, alkyd modification, and a
fast-release freeze/thaw stabilizer such as
diethylene glycol monomethyl ether. Proprietary
QR-708 rheological modifier improves flow,
leveling, and brushing properties. Reduced
levels of QR-708, or use of a post-addition of
diethylene glycol monobutyl ether, will provide
a lower apparent viscosity if desired. It has also
been our formulating experience that a pigment
level of 0.5 to 1.0 Ib/gal exhibits better perfor-
mance and stability. Phosphosilicate pigments
were selected because of lower solubility
parameters at this loading level, and because
phosphosilicates tend to foam less than boro-
silicates in this resin system.

From our data and in our opinion, non-toxic
water-based corrosion-inhibitive coatings can
in fact be formulated successfully to achieve
good stability—and high performance.

If you would like our suggestions on additional
starting formulations, please request them on
your letterhead. Full data on coatings perfor-
mance in application and under accelerated
testing will be forthcoming in future reports.

See us during the Annual Meetings
of the Association and the Federation,
and at Booth 1224-1226
of the 47th Paint Industries Show.

®
HALOX PIGMENTS

Manor Oak One, 1910 Cochran Road
Pittsburgh, PA 15220 (412) 344-5811

A DIVISION OF HAMMOND LEAD PRODUCTS, INC.
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ABSTRACTS OF PAPERS

MICRO-COMPUTING OPENS NEW HORIZONS
Craig W. Larson, Chemical Specialties, Inc.

Computers have been utilized for some time in the paint
industry for inventory control, batch sheet processing, bulking,
costing, and a multitude of other tasks. The cost of these
systems, however, placed their use out of the reach of the
smaller coatings manufacturers. The advent of the micro- or
mini-computer has opened new horizons for the smaller
company and has also created new applications independent of
the large main frame computers within large corporations.

A number of these applications are discussed. Computers still
have certain limitations and hidden costs which will cause the
user undue hardship if he is unaware of these pitfalls.
Limitations and hidden costs are presented, as well as a
suggested approach to the successful installation of a micro-
computer system, including employee training. Suggestionsare
made with regard to software development, since software isa
crucial part of an operating system.

EXPLOITING YOUR LABORATORY COMPUTER
FOR YOU AND YOUR MANAGEMENT

Alan Brandau, De Soto, Inc.

Computers are generally leased or purchased by laboratories to
solve complex mathematical problems and simplify technical
number crunching. Once having acquired either micro- or time-
sharing computers, there are many equally useful nontechnical
applications that will provide important information for bench
chemists as well as management. This paper discusses examples
of such applications that can, with little effort, increase
individual productivity, maximize research management effec-
tiveness, and provide reports and graphic records not pre-
viously considered economically feasible.

The following are discussed: (1) report generation; (2) word
processing; (3) project management (i.e., time reports, pert
diagrams, etc); (4) budget preparation; (5) personal record
keeping and retrieval; (6) communications; and (7) chart and
graph plotting.

COMPUTER TECHNOLOGY IN
COATINGS RESEARCH

Maynard Sherwin, Union Carbide Corp.

A main frame computer network is used to greatly increase the
productivity of a large research and engineering technical
center. Network subsystems consisting of dedicated mini-
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computers are used in specific areas such as analytical
chemistry, polymer properties, and coatings exterior testing.
The computer system used to support a trade paint exterior
exposure program is illustrative of the many problems and
benefits that arise.

Specific examples are presented of storage and retrieval of
weathering data, customer service functions, and polymer
research.

INTERRELATIONSHIPS BETWEEN PIGMENT
SURFACE ENERGIES AND PIGMENT
DISPERSIONS IN POLYMER SOLUTIONS

G. Dale Cheever and John C. Ulicny, General Motors
Research Laboratories

In the manufacture of paints, plastics, elastomers, and
adhesives, good dispersion of pigments and other fillers is
essential in producing a quality product. Although many
theoretical examples exist in the literature describing the factors
required fordispersion, a practical method is needed to measure
these pigment and solution properties and relate them to
dispersion.

The critical surface tension of wetting (yc) of 18 commercial
pigments representing hiding, extender, colored, white, organic,
and inorganic types were measured with a capillary flow
technique. A relationship was found between pigment disper-
sion and the vy values of eight representative pigments and the
surface tension of an aqueous polyvinyl alcohol solution.

STUDIES ON THE ESTERFICATION
OF TRIMELLITIC ANHYDRIDE:
IMPLICATIONS FOR COATINGS POLYMERS

Wayne Riddick, Amoco Chemicals Corp.

The esterification of trimellitic anhydride (TMA) with hydroxyl-
functional reactants was observed at various reaction tempera-
tures. Results show that TMA monoester is formed initially,
and during the remainder of the reaction, all the carboxyl
groups of the monoester and diester species have approximately
equal reactivity. As a result, TMA diester and triester species
begin forming immediately as the reaction progresses beyond
the monoester stage. The resulting distributions of TMA
monoester, diester, and triester were found to be independent of
reaction temperature and dependent only on extent of TMA
reaction. Practical implications of the results pertaining to
coatings polymers are explored.
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FACTORIAL EXPERIMENTAL DESIGN:
DETERMINATION OF HYDROXYL CONTENT
IN POLYMERS

B. O. Demarest and L. E. Harper, DeSoto, Inc.

A statistical method for experimentation facilitated investiga-
tion of the following methods for determining hydroxyl content
in polymers: an imidazole catalyzed esterification with pyro-
mellitic dianhydride; two acid catalyzed acetylations utilizing
perchloric and p-toluenesulfonic acids as catalysts; and a
dibutyltin dilaurate catalyzed urethane formation with phenyl
isocyanate. The statistical method involved a factorial experi-
mental design where three independent variables were evalu-
ated at two levels (two level three factorial design). This
approach facilitated comparison of the methods for determina-
tion of hydroxyl content in polymers by efficiently optimizing
reaction parameters.

WATER-BORNE MARINE ANTIFOULANT
COATINGS TOXICANT/RESIN
COMPATIBILITY STUDIES

James Stoffer, John Gordon, Mike Beckmann, and
David Price, University of Missouri-Rolla

Compatibility studies were performed on four experimental
toxicants to determine their applicability for incorporationinto
four commercially available water-borne resins for possible use
by the U.S. Navy as marine antifoulant coatings. The resins
studied were an epoxy polyamide, an epoxy acrylic, a
polyurethane, and an alkyd. The toxicants employed were
Nopcocide N-96, cuprous oxide, p-toluene sulfonamide, and a
styrene-maleic anhydride copolymer esterified with tri-butyl
tin.

The following parameters were examined as a function of
toxicant loading: wet grind, drying time, film hardness, and
enamel holdout (a measure of film integrity). A sample of each
resin/toxicant system was prepared and used to coat fiberglass
panels for evaluation by immersion testing by the U.S. Navy.

STRUCTURE-PROPERTY RELATIONSHIPS
FOR RADIATION-CURABLE COATINGS

A. Priola, F. Renzi, S. Cesca, ASSORENI, Milan, Italy

The main technological properties of UV-cured coatings were
studied as a function of the oligomer structure, reactive diluent
and the possibility of modifying the network structure. An
oligomer system based on bisphenol-A-acrylated-epoxy resins
was used. The addition of reactive monomers to the system was
found to modify the properties of the coating depending on the
type of monomer and its acrylic functionality.

The structure of the oligomer was changed by introducing
flexible chain segments (polyethylene-oxide, aliphatic poly-
carbonates) in the molecule, thus increasing flexibility and
impact resistance. Finally, a modification of the network
structure was obtained by introducing chain transfer agents
into the system, which control the acrylic chain length. The
resulting properties of the coatings were evaluated and are
discussed.
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Magnetic Dispersions

Faster And With
More Control

Whether you make magnetic media for audio, video or computer
applications, Netzsch Bead Mills will do the job faster and with
greater control over temperature, quality and consistency than
other Mills.

Netzsch Mills process magnetic media in two single passes, each
with a residence time of four to eight minutes. The temperature of
the process is closely controlled by cooling both the agitator shaft
and the grinding chamber wall. Because we can custom tailor the
Mill’s grinding method and grinding media specifically to your par-
ticular needs, you achieve higher quality, consistency and control.
When compared with competitive Grinding Mills, Netzsch’s effi-
cient media separator and long-lasting mechanical seals means
longer and more efficient machine life.

For more information on how you can increase the speed and con-
trol of manufacturing magnetic media, circle the number below on
the readers service card, write or call today.

""" = Other applications include: Agricultural Chemicals, Inks, Pharma-
ceuticals, Ceramics, Food, Coal, Minerals, Paints and Pigments
and a wide range of other specialty applications.

N

NETZSCH

INCORPORA

119 Pickering Way
Exton, PA 19341-1393
(215) 363-8010
TWX: 510-663-9340
Cable: NETZSCHINC



- Unlock the secret to:

m Anti-Sag

m Anti-Settling

Since High Solids Coatings are
based on low molecular weight resins,
two rheological problems occur: 1)
sagging during the heat cure cycle,
and 2) pigment settling in aging. The
addition of Cab-O-Sil® fumed silica,
grade M-5, to your low VOC formula-
tion provides the yield point that will
control sag and settling.

m Stable Sag
Resistance

m Water
Resistance

tion can have an unlimited shelf life
and still maintain effective resistance
to sag and settling, even at tempera-
tures up to 250°F. Just add our new
hydrophobic grade of Cab-O-Sil,
N70-TS. N70-TS also improves water
resistance of your coating.

See us at the Paint Show, Booth 2101-2103. Or, if you can't attend,
write us for information.
L & 5 0 R 0 0 B3 0 B B 0 & B 3 3 B & B B R B B 0B B 8 ' B B B B B _ 0 B B B B | 1]

W@@D I'm interested in Cab-O-Sil® Please send me:

Literature:

0 Cab-O-Sil N70-TS In Corrosion Resistance
Coatings

[0 Cab-O-Sil N70-TS In Epoxy Coatings
0 Cab-O-Sil In High Solids Coatings

[0 Cab-O-Sil General Bulletin

Samples:

[0 Cab-0O-Sil M-5 General Purpose Grade
[ Cab-0-Sil N70-TS Hydrophobic Grade

Name
Title
Company
Address
City
CAB-O-SIL" DIVISION

CABOT CORPORATION

Box 188 « Tuscola, Illinois 61953
Phone: 217-253-3370 » Telex: Tuscola 910-663-2542

Phone

State Zip

JCT



SYNTHESIS AND STRUCTURE-PROPERTIES
RELATIONSHIPS OF OXAZOLIDONE RING-
CONTAINING COATINGS

P.l. Kordomenos, Ford Motor Co. and K.C. Frisch and
J.E. Kresta, University of Detroit

The catalysis of the oxazolidone-forming reaction was studied
using isocyanate and epoxy functional model compounds. It
was found that the concentration of the NCO group decreased
during the reaction faster than the concentration of the epoxy
group. Several side reactions were investigated in order to
explain this phenomenon. The synthesis and properties of
oxazolidone ring-containing polymers such as polyoxazoli-
dones, poly(oxazolidone-isocyanurates), poly(oxazolidone-
epoxides), and poly(oxazolisone-urethane-isocyanurates) were
investigated. It was found that the thermal stability of these
polymers increased with increasing concentration of the
oxazolidone rings and increasing crosslinking density.

WATER-EXTENDABLE HIGH SOLIDS ENAMELS

Frank N. Jones, Morris R. Olson, and Jim M. Larson,
Cargill, Inc.

The potential usefulness of a new approach to formulation of
low-VOC industrial enamels was explored. In this approach,
combinations of high hydroxyl value resins, water miscible
solvents and standard crosslinkers are formulated to high solids
enamels which can be thinned to spray viscosity with water.
Polyester, alkyd, and acrylic resins can be used. Polyesters are
especially well suited. Prototype water-extendible high solids
enamels were formulated and tested. VOC’s were within EPA
guidelines. Film physical properties were generally good, better
in some respects than those of conventional water-reducible
enamels.

RHEOLOGY CONTROL OF HIGH SOLIDS
COATINGS

Dennis G. Miller, William F. Moll, and Vaughn W.
Taylor, Cabot Corp.

The coatings industry is in a state of change to meet the
Federally mandated reduction in organic solvent emissions.
The production of high solids coatings to meet these require-
ments has been growing rapidly and this trend is expected to
continue in the future.

High solids coatings are based on low molecular weight
resins. This results in two rheology related problems: (1)
sagging during the heat cure cycle and (2) pigment settling on
aging. In this study we have evaluated several anti-sag/anti-
settling agents to try to solve these problems in a typical high
solids coating. Rheological studies made with both the Ferranti
Shirley viscometer and a simple yield point tensiometer showed
that yield point and not thixotropy controls the sag resistance of
the coatings tested. The results showed that fumed silica was the
best anti-sag/anti-settling agent tested.

CHEMISTRY OF HIGH SOLIDS,
AIR DRY ALKYD/REACTIVE DILUENT COATINGS

D. B. Larson and W. D. Emmons, Rohm and Haas Co.

Pressures have increased in recent years to reduce both solvent
emissions and thermal curing requirements for organic coatings.
A practical response is a system based on oil modified alkyds
formulated with methacrylate reactive diluents which function
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initially as solvents but then convert to binder. Basic require-
ments of a reactive diluent include low volatility, toxicity, and
odor, with good compatibility and stability. Another is rapid
conversion during film formation, a process strongly opposed
in thin films by oxygen inhibition of free radical polymerization.
Proper coating design controls the oxygen content in the film
by rapidly increasing film viscosities to slow oxygen diffusion
rates and by efficiently scavenging oxygen using alkyd
unsaturation. Keeping reactive diluent levels in the 15-309%
range is a key part of the design. Fully complying high solids
systems are achieved by further constraining the system to use
lower molecular weight alkyds. Model systems and practical
high solids alkyd/reactive diluent coatings illustrate design
principles and rationalize observed coating properties.

VISCOSITY LOSSES IN LATEX PAINTS
Dallas Society for Coatings Technology

A summary of a questionnaire on viscosity losses in latex paints
is presented, and suggestions offered for reduction of losses
associated with viscosity problems, including a procedure for
detecting excess oxidant in the latex emulsion. A method for the
qualitative detection of the presence of enzymes is referenced.

Empbhasis is placed on the importance of good housekeeping.
The paper describes an “in-house™ program for checking the
sterility of raw materials, process equipment, and packaged
paint.

CHARACTERIZATION OF PIGMENT VOLUME
CONCENTRATION EFFECTS IN LATEX PAINTS

W.J. Culhane, D.T. Smith, and C.P. Chiang,
The Sherwin-Williams Co.

The relationship of the pigment volume concentration to the
critical pigment volume concentration in latex paint films is
characterized by traditional and new methods. Calculated and
empirical critical pigment volume concentration determinations
are shown to yield consistent results. Gloss, scrub resistance,
staining, and observed T, of the films are correlated with
scanning electron microscope observations for samples formu-
lated over an extreme range of pigment volume concentrations.
New insights into the role of the pigment/latex ratio are
provided.

COMPUTERIZED PROCESS CONTROL

J. Patrick Kennedy, Oil Systems, Inc.
and Robert W. McFee, Glidden Coatings and Resins
Div. of SCM Corp.

All formula-based manufacturing processes have potentially
very large payouts from consistency, quality, throughput, and
elimination of errors. Although the techniques have been
proven, the analysis and investment can be significant; but
automated production also has large returns. The practical task
of reducing this technology to practice and profits is dealt with.

MANUFACTURING CONTROL WITH TIME-
SHARING COMPUTERS

Joseph B. Milgram, Jr., DeSantis Coatings, Inc.
A coatings business management system that provides, through
the use of a time-sharing computer service, timely manufactur-
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ing, marketing, and financial data is described. Inventory
control, formula cost, and selected other management reports
are illustrated.

POPPING OF WATER-SOLUBLE
BAKING ENAMELS

Ben C. Watson, The Sherwin-Williams Co. and
Zeno W. Wicks, Jr., North Dakota State University

The tendency of water-soluble industrial baking enamels to
show popping is a factor which significantly limits their
commercial use in some applications. A test to determine the
maximum film thickness of coating which can be applied and
cured under standardized conditions without popping was
developed to compare various coatings.

Glass transition temperature of the acrylic copolymer was
found to correlate’ with popping. Critical film thickness
decreased as glass transition temperature increased. The same
trends were observed in solvent-reduced and water-reduced
coatings. The critical film thickness was much thinner for
water-reduced coatings. It was found that after initial losses,
rate of volatile loss ina TGA furnace at 150° C was decreased as
T, increased and was slower from water-reduced coatings than
from 2-butoxyethanol-reduced coatings. Rate of temperature
increase of the TGA samples from water-reduced coatings was
slower than with 2-butoxyethanol-reduced coatings. The
greater heat requirement to evaporate water may be a factor in
the greater sensitivity to popping of the water-induced coatings.
Other factors which may affect popping are also discussed.

PRESENCE AND EFFECTS OF ANAEROBIC
BACTERIA IN WATER-BASED PAINTS

Robert A. Oppermann, Cosan Chemical Corp.

Water-based paints are subject to microbial invasion resulting
in spoilage. Analysis of such spoiled paints frequently results in
no known chemical or biological cause. Bacteria growingin the
absence of oxygen (anaerobically) could cause some of the
deterioration, but would not be found in the aerobic culture
methods normally used. Accordingly, many paint and paint
raw material samples, some of which were spoiled, were
cultured under anaerobic conditions. Anaerobic bacteria were
found which reduce viscosity and cause malodors and
discoloration. The quantity, identification, degradative activity,
biocide sensitivity, and prevention of the bacteria found are
discussed.

AN EXPERIMENTAL DESIGN APPROACH
TO STUDYING THE YELLOWING EFFECTS
OF PLASTICIZERS ON PAINTS

Herbert L. Bullard, Robert D. Mate and
Kenneth G. Roquemore
The Goodyear Tire & Rubber Co.

A fundamental understanding of the effects of various ma-
terials on certain performance properties is a requirement
for the development of better coatings. In this work, an
experimental computer design study was used to evaluate the
effects of 20 commercially available chlorinated plasticizers on
the ultraviolet aging properties of a water-proofing sealer paint.
Areas of concern were plasticizer type and content, stabilizer
content and paint make-up temperature.
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The study successfully demonstrated that the concentrations
of various ingredients and the conditions under which paints
are made do indeed affect the yellowing characteristics of
paints. It also helped to rank the performance of the various
plasticizers, as well as identify the optimum vehicle ratios of
resin binder and plasticizer for each formulation, and establish
the influence of paint mixing conditions.

PREDICTIVE MODEL FOR CRACKING
OF LATEX PAINTS APPLIED TO
EXTERIOR WOOD SURFACES

F. Louis Floyd, Glidden Coatings
and Resins Div. of SCM Corp.

While it is well-known that paints applied to exterior wood
substrates will eventually develop cracks, and may, if their
adhesion is deficient, subsequently peel or flake off, attempts to
explain this phenomenon on the basis of tensile properties have
been unsuccessful to date. The present work shows that a two-
parameter model, employing fracture energy (energy required
to propagate a crack through a paint film) and liquid water
permeability, successfully accounts for cracking behavior over
a wide range of compositional variables. From these observa-
tions, a mechanism for the cracking behavior of latex paint
films applied to exterior wood surfaces is proposed.

MECHANISM OF BLISTER FORMATION

Charles M. Hansen, Scandinavian Paint and Printing
Ink Institute

Blistering is shown to occur at or near the water-saturation
point in four primer/topcoat systems. A temperature decrease
in nearly water-saturated coatings also caused blistering in
several cases, since this is accompanied by reduced water
solubility. The excess water simply phase separates into regions
or clusters which we call blisters. These can then grow by one
mechanism or another.

In each case tested, primers had higher water uptakes than
topcoats. It would appear that practical experience led to this
relationship. The topcoat can be saturated and blistering
presumably avoided for a time by transferring water to the
primer which acts as a reservoir. When the reservoir is filled,
blisters are unavoidable in such adverse conditions as water
immersion with temperature variations. Blistering at the
substrate was found only when the primer was near the
saturation point with water. Otherwise, the blistering occurred
in the topcoat or near the interface between the topcoat and
primer.

Systematic studies of the type described here should lead to
better products. The effect of individual materials on a film’s
absolute water-uptake, rate, and temperature dependence can
be studied by the method described. It appears a proper goal is
to strive for little or no variation in the equilibrium water
uptake at various temperatures.

PARTICLE SIZE MEASUREMENT BY
DISC CENTRIFUGE PHOTOSEDIMENTOMETRY

Theodore Provder, Glidden Coatings and Resins Div.
of SCM Corp.

Centrifugal photosedimentometry produces an apparant weight
differential particle size distribution directly and rapidly. The
requirements necessary for obtaining absolute particle size
distributions are related to: (1) the optimization of operational
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variables (spin fluid viscosity, density difference between the
particle and spin fluid, centrifugation speed [RPM], and the
spin fluid volume) through Stokes’ Law particle diameter-time
curve; (2) accurate calibration of disc cavity dimensions;and (3)
the photodetector response factor curve.

Various experimental procedures (homogeneous, two layer,
buffer-line start, externally generated gradient methods) are
discussed in the context of the above requirements and the
separation mechanism is illustrated by a 35-mm film for the
buffer-line start method. Instrumentation is discussed, includ-
ing an Improved Variable Speed Disc Centrifuge (U.S. Patent
No. 4,311,039). Mathematical methods are presented for
transforming the raw photosedimentometer trace into absolute
particle size distributions. Coatings applications discussed
include blending of latex, guide to latex synthesis and coatings
formulation, quality control of supplier materials, and evalua-
tion of emulsion stability.

ELECTROCHEMICAL TECHNIQUES
FOR STUDYING PROTECTIVE COATINGS

Henry Leidheiser, Jr., Lehigh University

The applicability of impedance measurements to the determina-
tion of the following properties of polymeric coatings on
metallic substrates are described: rate of water uptake by the
coating: presence of conductive pathways in the coating; and
homogeneity of the coating. Electrochemical measurementsare
also useful in designing coating systems that are capable of
tolerating aggressive environments without complete loss of
protective quality. Such measurements may have applicability
in the screening of inhibitors, for example.

TORSIONAL BRAID ANALYSIS (TBA):
TIME-TEMPERATURE-TRANSFORMATION (TTT)
CURE DIAGRAMS OF THERMOSETTING
EPOXY/AMINE SYSTEMS

John K. Gillham and John B. Enns, Princeton University

The conversion of liquid resin to solid thermoset during the
process of cure can be monitored using a substrate coated with
the reactive system as the specimen in a torsion pendulum
experiment (TBA). Measurement of times to gelation and
vitrification at a series of temperatures results in an isothermal
time-temperature-transformation (TTT) cure diagram which
can be used for comparing different systems. In this report,
molecular and macroscopic TTT cure diagrams are considered:
it is demonstrated that TBA is a convenient method for
generating macroscopic TTT cure diagrams. The influence of
chemical structure on the kinetics and macroscopic properties
was investigated by comparing aliphatic and aromatic tetra-
functional amines with diepoxides of varying molecular
weights. Also described is automation of the TBA instrument
using a desk-top calculator.

COMPARATIVE SOLVENT EVAPORATION
MECHANISMS FOR CONVENTIONAL
AND HIGH-SOLIDS COATINGS

W. H. Ellis, Chevron Research Co.

Solvent volatility has traditionally been used to control initial
flow and resulting qualities of a conventional coating. As
evaporation progresses, the rate limiting factor changes from
volatility to diffusion. We have developed a precise method for
determining the transition point. Comparison of laboratory
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data with typical formulas demonstrates that conventional
alkyd coatings are formulated at resin concentrations below the
transition point, high-solids polyester coatings above. Thus,
diffusion limits the total evaporation process in high-solids
coating; and solvent volatility cannot be used to control setting
and other initial flow properties.

VISCOMETRY: MYTH AND REALITY
Los Angeles Society for Coatings Technology

The practice of viscometry is often at odds with its theoretical
base. The differences are accommodated by making certain
assumptions about viscometry. They are: (1) Flow behavior
does not affect the results of viscosity measurements; (2) The
choice of a viscometric method is based on good practice; (3)
The precision of a viscosity value is better than £5 per cent; and
(4) Viscosity measurements made by one method can be
correlated with measurements made by another.

The Los Angeles Society’s Technical Committee investigated
the validity of those assumptions. The study is based on the
viscometric evaluation of six samples by 16 laboratories.

COMPUTERIZATION AND AUTOMATION
IN A COATINGS ANALYTICAL CHEMISTRY
LABORATORY

P. Kamarchik and G. P. Cunningham, PPG Industries, Inc.

In order to meet the challenges of an ever-increasing sample
load and the desire for enhanced productivity, a program
emphasizing the use of computers and automated equipment
was undertaken. This program of automation has been applied
to many aspects of classical coatings analyses. In particular, the
automation of gravimetric, titrimetric, spectroscopic, and
chromatographic determinations is described. Computerization
has also been integral to the introduction of scanning electron
microscopy and x-ray diffraction to our laboratory.

In addition to the above applications, laboratory manage-
ment and chemical inventory computerized systems have been
developed. These systems provide status reports of progress of
analyses and chemical inventories, respectively, as well as
generate certain analytical reports.

This coordinated approach has resulted in increased produc-
tivity, more timely results, and an improvement in the quality of
results reported.

INFLUENCE OF CO-SOLVENTS
ON THE STABILITY AND FILM PROPERTIES
OF WATER-SOLUBLE ALKYDS

Toronto Society for Coatings Technology

The dry retention and pH stability of a water-soluble alkyd
resin carried in butyl cellosolve and water was studied for nine
months utilizing a variety of driers and methods of addition.
Though some loss in tack free time and film hardness was
observed, the most significant observation was that the loss in
pH was not a continuous phenomenon. It followed a two stage
process, falling rapidly over the first three months, stabilizing
for three months, and then continuing to fall from six to nine
months.

Solutions of various glycol ethers in water demonstrate a loss
in pH both in the presence or absence of amines in under three
months. This suggests an explanation for the observed
discontinuity in pH loss behavior.
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REACTIVE SILANE MODIFIED PIGMENTS II:
DESIGNED EXPERIMENT IN SILANIZED
TALC/LATEX FORMULATIONS

Los Angeles Society for Coatings Technology

The earlier presentation in this series described a variety of
silanes as talc treatments for use in latex formulations. The best
candidates were identified from a list of seven commercially
available silanes, noting there were problems observed, such as:
wettability of the treated talcs by water; dispersibility of
pigment in “standard” coating formulation; flash rusting; and
obnoxious odors. However, positive aspects were noted, such
as apparent corrosion inhibition by some of the treated talcs.
Accordingly, further studies were initiated.

In the previous presentation it was hypothesized that the
reactive silane treated talcs might: add to the hydrophobicity of
the total system; compatibilize the polar talc with the relatively
nonpolar binder (e.g., to improve strength or reduce moisture
permeation); and aid in corrosion protection (perhaps by some
inhibition phenomenon).

The first item was not clearly shown in the previous
presentation, so alternative evaluation schemes were proposed.
The second point was not dealt with at all until this study. The
last item was deemed a possibility from the previous report, and
received the major emphasis.

Current work has been a statistically designed experiment in
four variables: type of talc treatment; type of latex; type of
formulations (e.g., which coalescents were used to aid film
formulation); and amount of talc treatment.

DESIGN OF WATER-BORNE COATINGS FOR
CORROSION PROTECTION OF STEEL, PART Ili:
EFFECT OF SURFACTANTS INAN AQUEOUS AIR
DRY COATING

New England Society for Coatings Technology

A great deal of research effort has gone into the development of
latex industrial coatings over the past 10 years, making present-
day products far superior to those available in the 1960’s. In the
area of industrial coatings, acrylic latex systems have been em-
ployed as industrial maintenance coatings for approximately
10 years. This application requires the coating system to protect
the metal substrate from mild atmospheric corrosion degra-
dation.

With acrylic latex systems, formulators have developed
considerable experience in industrial maintenance coatings and
have demonstrated their effectiveness in protecting metal
surfaces from corrosion, for allowing application over less
thoroughly cleaned surfaces, and for the reduction of toxic and
flammable materials. However, much remains to be done to
develop better corrosion resistant water-borne coatings. The
scope of this work includes the evaluation of surfactants in an
acrylic latex coating system, and the application of this system
onto a metal substrate.

EFFECT OF MOLECULAR WEIGHT
ON PERFORMANCE OF CELLULOSIC
THICKENERS IN LATEX PAINTS

D.M. Blake, Dow Chemical U.S.A.

A latex paint was formulated in five versions, each thickened
with hydroxypropyl methylcellulose of a different molecular
weight. The five were brought to essentially equal viscosity for
comparison of thickener efficiencies. To determine and
compare other effects of thickener molecular weight variation,
the five were evaluated for: rheology at low-shear and high-
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shear rates; flow and leveling characteristics; spatter resistance;
foaming tendency; scrub resistance; and color acceptance.

Thickener molecular weight was found to affect the paint’s
high-shear rheology, spatter resistance, and foaming tendency;
it has no effect on low-shear rheology, scrub resistance, or color
acceptance. The color acceptance testing indicated shortcom-
ings in the commonly-used hand rubup test procedure.

EFFECT OF CATALYSTS ON KINETICS AND
MECHANISM OF URETHANE FILM FORMATION

David lhms and James Stouffer, University of Missouri-
Rolla, and Daniel Schneider and Cheryl McClain,
Carboline Co.

The literature describing polyurethane reactions and curing
mechanisms is very extensive. Unfortunately, much of the work
has been very detailed investigations upon idealized chemical
systems such as phenyl isocyanate. This work represents
investigation of industrial materials and processes on a detailed
basis, using materials such as difunctional isocyanate. The
isocyanate-water reaction has been reported to be a very
complex reaction at ambient temperature conditions.

Described here is the investigation of the carbon dioxide
evolution from the isocyanate-water reaction conducted in
diglyme solvent, using tolulene diisocyanate, water, and several
catalysts. This study of carbon dioxide evolution from
catalyzed reactant systems in diglyme solvent has given rates
and volumes of carbon dioxide production from the water-
isocyanate reaction, shown the strength of several selected
catalysts as a function of the solvent media, and shown a
tenatative first-order relation between the expected loss of
water and the evolution of carbon dioxide.

QUALITY AND CONSISTENCY
FROM AN EASIER DISPERSING
RHEOLOGICAL ADDITIVE

Armand J. Stolte, Judy A. Hahn, and Michael E.
Masterson, NL Chemicals/NL Industries, Inc.

Paint manufacturers seeking greater plant efficiency and lower
manufacturing costs have adopted equipment with faster
throughput rates and lower shear. This has required the
development of raw materials with inherently better dispersi-
bility, including easier dispersing rheological additives.

Organoclays are the most common rheological additives used
to impart viscosity, sag and pigment settling control, and
application properties to solvent-based paints. High levels of
shear, often not attainable with the newer equipment, and
chemical activation are required to consistently develop the full
efficiency and performance of conventional organoclays.

A new type of super dispersible organoclay has been
discovered, which requires only minimal shear and no chemical
activation for the development of full rheological properties.
Such easy dispersion allows, for the first time, the rheological
additive to be added at any point in the manufacturing process,
including post addition to the letdown, and ensures consistent
development of rheological properties.

A variety of evaluations in aliphatic solvent-based coatings is
reviewed, including performance under a range of manufactur-
ing conditions, and application, film property, storage and
durability effects.
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COATINGS INFORMATION FROM CHEMICAL
ABSTRACTS SERVICE

Paul F. Herbeck and Elizabeth M. Langstaff, Chemical
Abstracts Service

A great deal of information on coating materials and
technology is included in Chemical Abstracts (CA), which
provides worldwide coverage of the chemical and chemical
engineering literature, including patents. The documents
covered in CA are indexed by a wide variety of both natural
language and controlled-vocabulary terms, and subscribers can
take advantage of this to do highly specific searches on various
aspects of coating materials and technology in either printed
indexes or computer-readable files.

Abstracts for most of the coatings-related documents appear
in Section 42, “Coatings, Inks, and Related Products.” In
addition to appearing in the CA weekly abstract issue, this
section is also available in two smaller, less expensive
information packages. These are the CA Macromolecular
Sections, which include all abstracts published in the group of
CA Sections relating to polymers and plastics, and a CA
SELECTS publication, “Coatings, Inks, and Related Prod-
ucts,” which includes just those abstracts published in Section
42.

For users with more narrowly defined coatings information
needs, the Individual Search Service (ISS) may be the solution.
With this service, individually tailored search profiles are run
biweekly against the computer file of information for the
documents whose abstracts are being published in that two-
week period, and the results are printed and mailed to ISS
subscribers.

PARTICIPATION—THE FOURTH “P”, AFTER
PEOPLE, POLITICS, AND PUBLICATIONS

John C. Weaver, Consultant

Technical information systems mushroom and challenge us to
use both computers and printed hard copy in the race to keep up
with science pouring from academia and industry. Sputnik [
panicked our people and our politicians into dramatic increases
in government grants for science and defense. Literature in
science and technology proliferates. In the Federation, Sputnik
I coincided with (1) the formation of the Paint Research
Institute, (2) fewer Society technical projects and Society
papers, and (3) growing imbalance in our several publications
services.

PRI can evolve its own new federalism by using TISCO and
the Technical Advisory Committee (TAC) toward a broader
overview of coatings science and technology and guidance of
regional couplings of academia with the coatings industry.
While our Society and Federation officers rotate annually their
considerable short-term administrative burdens, the new
metamorphosis in PRI can be joined and supported by TISCO
for long-term management of coatings literature surveillance
and its interpretive services to members for formation of more
and better technical committees.

Reviews which are comprehensive, critical, and even pro-
phetic of the entire coatings-related literature can be strategized
and operated with computerized search resources under the
aegis of PRI with TISCO and TAC. Upon this publishable base
via TISCO, PRI can oversee the science-technology matrixes of
various academia/industry interfaces toward federalized grad-
uate level consortiums and undergraduate projects.
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INFORMATION SERVICES AT PUBLIC
AND COLLEGE LIBRARIES

Helen Lamrey, PPG Industries, Inc.

Coatings technologists with limited or no access to a technical
library or information center need not go without library
service. Public, college, and university libraries throughout the
country can provide necessary technical assistance by mail or
telephone. Many of the larger libraries collect materials in the
coatings, plastics, and polymer fields. Some of them are
depository libraries for government documents, and are a good
source for obtaining copies of Federal and state legislation,
government regulations, patents, etc. These libraries provide
services such as answering reference questions, loaning books,
supplying photocopies of journal articles, and conducting
literature searches, including online searches of computerized
data bases. Charges for these services vary, depending on the
nature of the service and type of library providing the service.

INFORMATION SERVICES—AN OVERVIEW
Robert M. Vance, The Sherwin-Williams Co.

Professional workers in scientific fields must deal with a rising
tide of information, rolling in through more and more
specialized journals, abstracting services, computerized data-
bases, technical meetings, and symposia. Time and know-how
are required to make effective use of the many resources
available.

At the Sherwin-Williams Research Center, the Information
Services Department has been established to assist technical
staff members in satisfying their information needs. Library
services, current awareness capabilities and resources, and use
of computerized databases relevant to the coatings field are
reviewed.

THE EMERGING ELECTRONIC LIBRARY—
IMPLICATIONS FOR CORPORATE
SCIENTISTS AND ENGINEERS

Clifford Tierney, Whirlpool Corp.

This presentation reviews the technological and economic
factors contributing to the rapid development of the electronic
library, and examines the implication this holds for corporate
scientists and engineers. Some of the processes that are
changing the way in which technical information is communi-
cated within a corporate environment include: on-line searching
and surveillance; electronic journals; document delivery service;
on-line interlibrary loan transactions, on-line indexing; and
cataloging and networking.

By changing some traditional information searching patterns,
the corporate scientist and engineer can enhance his local access
to world literature, and greatly improve the precision and
effectiveness of information, surveillance, and synthesis. But he
also could lose that helpful creativity factor—serendipity.

MILDEWCIDE TESTING ON GROWTH
AND ULTRASTRUCTURAL RESPONSES
OF THE FUNGUS AUREOBASIDIUM PULLULANS

Richard E. Crang, University of lllinois at Urbana-
Champaign

Four nonheavy metal containing mildewcides which have been
shown to be effective in test situations are evaluated on the basis
of cell responses in the defacing fungus, Aureobasidium
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pullulans. Specifically, cell growth, melanization, and cell
ultrastructural effects are demonstrated from laboratory-
maintained cultures. Although all inhibitors are effective in
restricting growth and pigmentation at concentrations above
10" molar, lower levels of the agents promote greater
melanization. Since the black pigment of Aureobasidium and
related fungi are of great significance in coatings defacement,
the pigment has been characterized using techniques inelectron
microscopy and electron spin resonance.

The utilization of high-resolution electron microscopic
techniques promises to reveal target sites of mildewcide action.
Data are presented to relate the varying effects of the four
commercially-developed mildewcides to biological responses.

NONDESTRUCTIVE EVALUATION
OF POLYMER SURFACES, INTERFACES,
AND FILMS VIA ULTRASONICS

D. L. Hunston and J. A. Koutsky, National Bureau of
Standards

Films, surfaces, and interfaces play an important role in a wide
variety of polymer applications ranging from paints and
protective coatings to adhesives and composites. Although the
mechanical properties of the polymer layer are often critical to
their success, measuring these properties, particularly in a
nondestructive way, is extremely difficult and measurements
performed on bulk samples of the polymer are often poor
indicators for the behavior of thin films. One method that has
proven useful in attacking this problem is ultrasonic shear wave
measurements. This technique can nondestructively examine
the mechanical properties of thin films ranging from liquids to
soft solids. The method is sensitive to both contact area and the
interface between the substrate and the sample so that these
features of a system can also be examined. This paper briefly
reviews the technique and discusses a number of applications
such as materials characterization, monitoring of curing and
drying, and surface properties evaluation.

CHARACTERIZATION OF ORGANIC COATINGS
BY DIELECTRIC AND DYNAMIC MECHANICAL
RELAXATION TECHNIQUES

K. Varadarajan, American Can Co.

The complimentary techniques of dielectric relaxation and
dynamic mechanical relaxation experiments provide valuable
information on the performance of coatings. In a dielectric
relaxation experiment, a periodic electrical potential is applied
to the sample between two electrodes and the dielectric
constant, ¢/, and the dissipation factor, tan & = €”/¢’, are
measured as a function of frequency and temperature. The
minimum film forming temperature (MFT), adhesion, corro-
sion resistance, aging, end use, water sorption, film defects, and
curing of organic coatings have been characterized by dielectric
relaxation measurements. In a dynamic mechanical experiment,
the viscoelastic properties of coatings are characterized by the
application of a cyclic stress and measurement of their strain
response. A review of the successful application of the dynamic
mechanical methods in characterizing the glass transition
temperature, adhesion, aging, water uptake, kinetics of curing,
and crack resistance of coatings is also presented.
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THERMOSETTING COATINGS—ANALYTICAL
AND PREDICTIVE CAPABILITY
BY CHEMORHEOLOGY

Richard R. Eley, Glidden Coatings and Resins Div.of SCM
Corp.

Many final film properties of a thermosetting coating are
influenced by the detailed viscosity-time path followed by the
material during the cure process. These include leveling, gloss,
gas release, oven sag, surface defects, particle sintering, etc.
Typical industrial tests of the cure characteristics of a coating,
however, are “single-point” data, and do not give any
information on the actual viscosity-time profile followed during
cure. Such data are often inadequate to pinpoint the cause of
important performance problems.

The viscosity-time curves of thermosetting coatings, prior to
the gelation point (the region where flow-controlled properties
are determined), have been measured on an automated
Ferranti-Shirley cone and plate viscometer. Such cure curves
can then be analyzed in a variety of ways to obtain data relating
cure rheology, and ultimately composition variables, to
performance. In particular, an empirical approach due to
Roller has been used to derive physical and chemical activation
parameters and predict cure performance under selected
conditions simulating those of actual use.

CHARACTERIZATION OF VARIABILITY
IN CORROSION RESISTANCE OF STEEL
USING ELECTROCHEMICAL TECHNIQUES

R. G. Groseclose, C. M. Frey, and F. L. Floyd, Glidden
Coatings and Resins Div. of SCM Corp.

In testing paints for corrosion resistance, coating companies
have had to cope with the variability of the metal test substrate.
Previous methods in the literature to quantify steel quality and
variability are time consuming and expensive. A novel and
quick electrochemical technique has been developed using
anodic polarization of metal test specimens in a mildly
corrosive electrolyte. This had lead to an electrochemical
profile of the uncoated steel that can predict the relative salt
spray performance of the coated panel. The variability of cold
rolled steel test panels has also been quantified. Additional
characterization was carried out on abrasively polished and
sandblasted steel. Such mechanical cleaning was shown to
dramatically reduce the variability of the steel.

EVAPORATION DURING SPRAYOUT
OF A TYPICAL WATER-REDUCIBLE PAINT
AT VARIOUS HUMIDITIES

Albert L. Rocklin, Shell Development Corp.

Solvent balance during sprayout of a water-reducible paint at
various humidities and spraygun settings is close to that of a
corresponding model system composed of neat solvent blend
thickened to the same viscosity as the paint. Using measured
degree of evaporation from the model, paint solvent balance
can be estimated with a previously developed computer
program that predicts evaporation of water and cosolvents at
any humidity. During sprayout, the concentration of 2-
butoxyethanol cosolvent is relatively insensitive to evaporation
conditions. Tert-butanol cosolvent is affected less than expected
because humidity has opposite effects on evaporation rate and
on depletion of volatile cosolvents.
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USE OF THE BROOKFIELD VISCOMETER
TO PREDICT RHEOLOGICAL PERFORMANCE
OF COATINGS

Luigi Cutrone, Tioxide Canada, Inc.

The rheology of gloss latex paints was studied using a
Brookfield Viscometer and computer processing of the viscosity
readings in order to establish a practical correlation between
viscosity data and paint performance without resorting to
sophisticated rheological methods. The Casson Equation is
employed to analyze the data and the constants (yield value and
infinite shear viscosity) obtained are used to describe rheological
behavior such as: flow, levelling, settling, sagging, brushability,
film build, and stability. The method can be used for quality
control as well as development work.

ASSESSMENT OF WEATHERING IN TWO-COAT
AUTOMOTIVE FINISHING SYSTEMS

Joe Puglisi and Fred Vigeant, CIBA-GEIGY Corp.

Evidence indicates that ASTM method E430 (developed for
appearance classification of metal surfaces) is a suitable
reflectance measurement in comparing the appearance of two-
coat finished automotive coating systems. Weathered panels
possessing equivalent specular gloss readings were to exhibit
visible appearance differences. The ranking according to the
ASTM E430 method of measurement corresponded to the
observed differences. The method may also be effective in
determining levels of weathering in two-coat systems.

COMPUTER DESIGN OF LATEX FLATS
TO MEET A REQUIRED FILM-INTEGRITY
AND PAINT COST

Dallas Society for Coatings Technology

A 1.9 K BASIC software package was designed for low-cost
TRS-80 PC-1 portable microcomputer which will calculate the
weight of a dry-hide type fine extender #3 (4th pigment) to meet
a latex-paint cost and PVC/CPVC ratio, after inputing an
initial weight of titanium dioxide plus two fixed levels of
extender pigments. The program essentially utilizes two FOR--
NEXT loops: the first to compute the third extender #3 weight
and the second to adjust the titanium dioxide and wet latex
levels, if necessary to meet the formulator’s requirements.

Within 3!4 minutes time, one obtains a printout of 12
significant characteristics. The computer program’s utility was
demonstrated by the design of 12 flat latex paints using four
different pigment combinations at PVC/CPVC ratios of 1.00,
1.20 and 1.35. Paint test results confirmed good integrity
correlation between the PVC/CPVC ratio’s and ASTM-
Scrub-Cycle rate-of-wear plots. Other paint characteristics,
however, varied widely, dependent upon the pigment-surface
geometry.

The computer proved to be a valuable time-saving tool for
the design and selection of appropriate pigmentations for
problem-solvers to evaluate in the laboratory.

COLOR CHANGE WITH CHANGE
OF VIEWING ANGLE

Los Angeles Society for Coatings Technology

Most paint and coatings industry personnel have observed an
experienced color-matcher go through the motions of compar-
ing the standard panel to the batch panel. First he (or she) looks
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at it in the “face,” with the panels held side-by-side in a vertical
position at the same level as the eyes. If the illumination is from
a 45-degree angle over the back of the color-matcher, this most
closely represents the standard ASTM 45-degree/0-degree
specification.

However, the color-matcher next begins turning the panels to
observe how the color of the batch will “follow” the standard
panel, colorwise, as the viewing angle and illumination angles
are changed. With more and more companies resorting to
colorimeters to solve their color matching problems, the
inability of the colorimeter to determine if the batch color
“follows” the standard color could result in some unpleasant
surprises for either the paint manufacturer or user when the
ultimate customer rejects the job as being off-color due to an
unexamined color angle.

An instrument has been designed for viewing the panels at
different angles. But the incident light angle cannot be varied
independently of the viewing angle; also, it is not a colorimeter
and does not give unbiased electronic readout. It is, however,
very useful in showing the observer how color changes can take
place with change in viewing angle.

ROLE OF THE TECHNICAL PERSON
IN COATINGS

John J. Oberle, Benjamin Moore & Co.

The coatings industry offers a range of products diverse in both
composition and application. Whether for service or appear-
ance, most manufactured goods utilize coatings directly orare
packaged in coated containers. Advances in technology,
environmental or competitive pressures, legislative regulations,
and economic factors combine to influence formulation
priorities. This generates an environment having a strong
continual demand for competent technical personnel; it offers
challenge, a variety of opportunities, and reward for innovative
ability.

A MAJOR EXTENSION IN USE OF COLOR—
BASE COAT/CLEAR COAT

Sol Panush, Inmont Corp.

The use of color to attract is as old as creation. Automotive
coatings manufacturers use color and appearance to snare the
automobile buyer, to stimulate his interest and ego through
unusual effects and stimuli relative to initial showroom
appearance and the retention of that appearance after many
years of outdoor exposure. In the last 60 years there have been
definitive pigment, resin, and innovative coatings break-
throughs, beginning with the introduction of nitrocellulose
lacquers in 1922 and culminating with the current base
coat/clear coat—a major extension in the use of color.

FACTORS AFFECTING WEAR
IN SMALL-MEDIA PIGMENT GRINDING MILLS

Jan Grodzinski, S.C. Johnson & Son Ltd.

A study was undertaken to determine factors affecting the rate
of wear on both mill components and grinding elements. A test
method was devised, and a special grinding chamber con-
structed, to compile data on: (1) wear rate of various metal
alloys that could be considered as mill construction materials;
(2) effect of vehicle types on wear rate of mill parts and/or
grinding elements; and (3) effect of grinding media type on wear

Vol. 54, No. 693, October 1982

rate of mill parts. Supplemental worksheets are included in the
presentation, for further investigation by anyone interested in
developing additional data.

LEACH STABILITY OF SOLID WASTES
FROM A COATINGS WASTES TREATMENT
PROCESS BASED ON PYROLYSIS

Louisville Society for Coatings Technology

Previous research subjected an industrial sales coating waste to
a treatment process which (i) recovered solvent for re-use as a
material resource, (ii) pyrolyzed the remaining polymer
solution to a fuel-like liquid for utilization as an energy
resource, (iii) produced noncondensable off-gases which were
rejected to the atmosphere, and (iv) produced a solid waste char
which is believed to consist of the pigment/additive portion of
the original waste plus solids generated by the pyrolysis step.
This experimental study yielded 18 samples of each category
from a 2 X 3 X 3 factorial design of pyrolysis conditions (two
pressures, three temperatures, and three residence times).

The solvent samples were subjected to analyses comparable
to those for virgin material to ascertain their suitability for re-
use. The pyrolysis liquid samples were analyzed as if they were
fuel oils to determine their value as energy resources. The solid
waste samples were treated according to ASTM D 3987-81,
“Shake Extraction of Solid Waste with Water.” The aqueous
extracts were analyzed for the presence of leachable cations via
atomic absorption.

With knowledge of the heating required for the distillation
and pyrolysis steps, and the heating value of the pyrolysis
liquids produced, one can estimate an energy efficiency for the
process. Given the dollar values of the reclaimed solventand the
fuel substitute produced, one can make aneconomic evaluation
of the process.

BUNTE SALTS AS CROSSLINKING AGENTS
IN THERMOSETTING WATER-BORNE POLYMERS

Shelby F. Thames, University of Southern Mississippi

Substituted aminoethanethiosulfuric acids, or bunte salts (I),

I
—IT’—(‘H:CH:—S-—ISI—OH
H

(U]

have been incorporated into the structure of preformed ther-
moplastic polymers soluble only, prior to bunte salt incor-
poration, in organic solvents. However, inclusion of the bunte
salt group as part of the polymer structure renders the polymer
water soluble. It likewise provides a moiety capable of thermal
disproportionation and subsequent crosslinking.

It has been shown previously that the S-S bond of the bunte
salt is labile toward ionizing radiation, acid hydrolysis, reduc-
ing agents and oxidizing agents. Thus, the availability of bunte
salt functionality as part of a polymer structure provides cross-
linking capability, as well as rendering the polymer water
sensitive prior to curing and water insensitive subsequent to
curing. It has been shown that the bunte salt moiety will cross-
link polymers at temperatures as low as 123°C. Much of the
characterization of the polymers synthesized during this
research effort is discussed, as well as mechanical properties
of the thermoset species.
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MEMBERS OF THE FEDERATION

Use This Form to Order (or Renew) Your
Subscription to OCCA Journal in 1983

at Special Rate of $50.00

1983

Here is your opportunity to renew - or to place for the first time - your per-
sonal subscription to the Jowwnal of the 04 and CoLouwr Chemists' Association.
Under the special exchange agreement between the Federation and the 011 and
Colour Chemists' Association, Federation members are permitted to subscribe to
this outstanding monthly technical journal at the special rate of $50.00 a year.

Order your 1983 subscription now by filling out the order form below. Send the
order, with check or money order enclosed, to the Federation office in Philadelphia.

This OFFER GOOD TO FEDERATION MEMBERS ONLY. Al1 others must order subscriptions
directly from the 0i1 and Colour Chemists' Association, Priory House, 967 Harrow
Road, Wembley, Middlesex, England HAO 2SF, at the regular subscription rates.

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY
1315 Walnut Street
Philadelphia, Pennsylvania 19107

Please enter my subscription to the 0CCA Journal for 1983. (Subscriptions
accepted on a calendar year basis only).

My check or money order for $50.00 is enclosed. (Please make checks payable to
the Federation of Societies for Coatings Technology). U.S. Funds.

NAME

COMPANY

STREET (OR BOX NO.)
CITY

STATE OR PROVINCE Z1P CODE

I am a member of the Society for Coatings Technology.






Look to Sun...and see Stars.

Look to Sun for your organic plgments and make a star of
.your products. '

‘No other manufacturer of'organic pigments matches Sun's dedica-
tiorto service; Sun's commitment to research, development and
quality control; Sun's investment in manufacturing facilities and
innovative processes...Sun’s confidence in its ability to be your
organic pigments supplier.

If you are initiating a new pigments evaluation program or merely up-
dating your existing standards—LOOK TO.SUN for quality designed
products. . W|th confidence.

Sun ChemiCaI
Corporation

Pigments
Division
411 Sun Avenue, Cincinnali, Ohio 45232 (513) 681-5950




Hundreds of Allstate’s Employees
have joined the
Payroll Savings Plan.

and heres why...

Phyllis Barlow—Marketing Assistant Carl F. Garcia—Claims Trainer

“l joined the U.S. Savings Bonds
program at my father’s suggestion as
an easy way to save. The Plan
provides me with a nice “nest
egg.” My father is a saver,
too.”

“I find the Payroll Savings Plan a
“forced"” savings plan. If ever
an emergency comes up,
the bonds are always

there for me to use

I'm very pleased

with the program.”
John A. Sinacore—
Office Supervisor Peggy Hamilton—
“l joined the Savings Systems Analyst
Bonds program
because it's a
simple, forced
way to
save...but hard
to get at. My wife
and father are
also participants

“The Savings Bonds
Programis an easy
way to save without
actually seeing the

money. I'm saving the
.. bonds for vacations,
“ = buthaven'tcashed
any of them since

in the Payroll I've joined the
Savings Plan. program
We are all

pleased with

our participation
in the program.”

Marion K. Cunniff—
Senior Secretary

“The Payroll Savings
Plan Program s a
convenient way

for me to save for
my retirement. | have
been a consistent
saver and have been
pleased with my
participation in the Savings
Bond plan.”

eom

N i

A Public Service of this Magazine
and The Advertising Council

Director of Sales
Department of The Treasury

U.S. Savings Bonds Division
Washington, D.C. 20226

SEND ME FREE INFORMATION

I want to find out all about the Payroll Savings Plan

Buy U.S. Savings Bonds ] '

They’re on the way NAME = -
to security because (S0 57y, POSITION____ -
they— $ % COMPANY B
Take '9 k.—':..' ADDRESS -
i StOCkb’\mso CITY__ _ STATE _ zZP_
In America.



1982 PAINT INDUSTRIES’ SHOW
EXHIBITORS

Sheraton Washington Hotel
Washington, D.C.
November 3, 4, 5

PAINT SHOW HOURS

Wednesday, November 3
Thursday, November 4
Friday, November 5

Exhibitors Booth(s)
Accto ChemicaliCa  /INC oiiviias iahs vsidinnisis riataia sl ol 510
ACT-RoperPlasues: -2of ot oy e i [ et 2107
Air Products & Chemicals, Inc. ............... 2214-2216
Aluminum €o. of AMETEA . <o ob - oo snmiosn csnssnienisn 300
C.M. AmbroseGlol e fy . Anande vahh doais oo oL 40 1411-1413
Angus'Co; ov st uiatis sl a e 1420-1422-1424-1426
Applied Color Systems, Inc. .............. 2507-2509-2511
ArmstrongiContainers,, el 1.0, . 2o ol G s e 2212
Ashland Chemical Co., Ind. Chem. & Solv. Div. . . . 306-308

310-312-407-409-411-413

Atlas! Electtici/Devices €O | et e s #abs danis o o 1206
BiAG COtP, =i b s e sl o et L 1724
Battelle Memorial Institute ................... 1105-1107
BauschuSeil:omb; Inc.e o8 0l 2 otin s ont et 2002-2004
Beltron O, ies vvrsiacsisis sojasaisms s siiisroins 4l 1608-1610
Berol'GChemicals,! [ng. (et il 200 S ae iy RNt 2105
Blackmer Pump Div., Dover Corp. ............. 105-107
Brinkmann Instruments, Inc. .............covuenn.. 1716
Brookfield Engineering Labs., Inc. ............ 2502-2504
Buckman Laboratories, Inc. .................. 2213-2215
BurgesS PEmenti@oret Sl wos vl aa bl S R 610
Byk-MallinckrodtUSA,JINC, | b divmnsieisiiaatons s 800
Cabot Corp il et b b L s, st ke e 2101-2103
Cargilli /e o va i 1620-1622-1624-1719-1721-1723
EDT DISPEISIONS' -0t fulpins v hinnisita s afioos oo SaU TEE 5
CelafieseIChemiCalliCol NG, .5 v, s are sivalsis o 008 14-15
CEM-COTP.: o) vos v o oRer bttt ite o s it o oo s 1209
Certied Equipment Golly 4 55255 - s selers ot 1225
Chemical & Engineering News (ACS) .............. 1103
Chemische Werke THUISSAIG o Vot voite sains sls 2520-2522
Chicago Boiler €07 %% I 8 o 406-408-410-507-509-511
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Noon to 5:30 pm
9:30 am to 5:00 pm
9:30 am to 4:00 pm

Exhibitors Booth(s)
Clawson TRk 0. 1« oo o oo s s s s oh's siois 2517-2519
Color!Corp"ofl AMErical -, cuilivemi b o misdsvnbe 1221-1223
Columbian Chemicals €6, ..v.cirsrartinsnnas 2010-2012
Commercial Filters Div., Kennecott Corp. ......... 19-20
Continental Fibre Drum Co. ................. 2406-2408
Continental Packaging Co. .........covvennnen 2410-2412
CordovayChemicakiCo: b0 sl isia bt haatidanl i 1718
@osan ChemiCaliC0L. i s dnitisres Baoiols it siass 212-213
CustoneChemicalsiCor T bl St et sl Ll 1621
Daniel IProductsiCo," oz i oh sicfasitumles s/oasiess 1615-1617-1619
DORUSSAMCOT PR 2 RS Ry« iras| s ioraiatara d victs 1611-1613
Diamond. Shamrock COTP a5 aie.s uus misioisin 5160 2302-2304
L L ADOTATONIES ™ . | oo as waraties o s «somts ¥ §aursidos ¥ 2311
Dominion ColouriCoi Ltd 5. o sna s Sl et (o LS 2020
Do, Chemical \WiSIAL ke s sy o 2113-2115-2117-2119
DraisWerkes INC; -« s s lsivesiss viesisnin sie dasisiaios it 2501-2503
DY CHerMOal i COTD: okiee s s sstaeie s sioforessie s siamialdiare gheld 41
DSEE Eaboratories, INC.. o ifs veioniatie sosioats o sl sorashis 1227
Eastman Chemical Products, Inc. ............. 1506-1508

1510-1512-1514
BBenexICOrpS . o i s o e s e aeiotes 210
EiperMachinetyuiIC. soilc due eitioviameisiwenivaorns 1707-1709
EIERo-PRYSIK, THC. 7% ciie mivrs pleiafaloie apiolers doat s istaiasia ashets 42
EMCRemieals; INC! iU oot tle sole ot o e el hose 37
Engelhard Corp., Minerals & Chemicals Div. ..... 506-508
Epworth Manufacturing Co., Inc. ............... 607-609
Erwin, Schafer Associates, Inc. ...........ccoviivnnnn 38
EawcetiiCo 5 Incle gy it Bt T s e o S os s wiars 1715
Fed. of Socs. for Coatings Technology .......... 101-103

(Exhibitors continued on page 58)
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GOLOR

reseacnond

opplcation

Endorsed by Inter-Society Color Council,
The Colour Group (Great Britain),
Canadian Society for Color

and Color Science Association of Japan

Editor-in-Chief: Fred W. Billmeyer, Jr.,
Rensselaer Polytechnic Institute

Associate Editors:

Tamotsu Fukuda,

Otsuma Women's University, Japan
Harry R. Hammond Ill,

Pacific Scientific Company

Michael R. Pointer,

Kodak Limited, England

Alan R. Robertson,

National Research Council, Canada

Special Editor for Industrial Applications:
Ralph Stanziola, Applied Color Systems

Interested in color? You can't afford to be without a sub-
scription to the one quarterly journal for all color special-
ists...for everyone involved in the application of coloras
well as research in the field. You'll discover fresh ideas,
new developments, everything vital to your interest. ..
written by internationally respected authorities.

COLOR research and application is the only English-
language journal that covers the entire spectrum of color.
It fills the void created by diverse publications which offer
only minimal coverage of this broad subject. Each issue
presents reports on the state of the art, original full-length
articles, news notes, meeting announcements, and book
reviews.

COLOR research and application is far more than a sci-
entific and technological journal. It publishes articles on
colorin art, design, education, business and industry,
and is concerned with the science, esthetics, psychology,
engineering and technology of the field.

As a subscriber to COLOR research and application,
you will keep pace with developments in your own field of
color as well as those outside your specialty.

Examples of Published Articles:

Formulation of a Nonlinear Model of Chromatic
Adaptation

Yoshinobu Nayatani, Kotaro Takahama, and Hiroaki
Sobagaki

Cube-Root Color Spaces and Chromatic Adaptation
Klaus Richter

Color and Colorants in Ancient Egypt

Rolf G. Kuehni

Chromatic Difference Steps of Moderate Size
Measured along Theoretically Critical Axes
Robert M. Boynton and Naotake Kambe

The Color Rule: A Device for Color-Vision Testing
Peter K. Kaiser and Henry Hemmendinger

Toward a New Viewpoint for the Artist

Joy Turner Luke

Correspondence Between CIELAB and CIELUV Color
Differences
Noboru Ohta

: Mail to: Subscription Dept.3-8530 A 1807 \}/ 1982 To order by phone call Toll Free 800- 526-5368
John Wiley & Sons R In New Jersey 201-797-7809

o 605 Third Avenue, New York, N.Y. 10158

: Please enter a one year subscription for $50 to the quarterly COLOR research and application,

Volume 8, 1983.

B [ My checkis enclosed. (Outside U.S. add $14 for surface postage and handling.)

B (OBill me. (Restricted to the U.S.)

' Name

]

B Affiliation

: Address

B City State Postal Code

il

|

Payment for international orders must be made in U.S. currency.



Cargill's Chemical Products Division has
developed a special high-solids resin
which can be reduced, in part, with water
—and has been designed for formulation
into paints and protective coatings. The
product:

Cargill 5778 High-Solids Polyester*

This new resin is not water soluble.

But is water extendable.

And that means it can tolerate a certain
amount of water to dilute the resin, to for-
mulate for low volatile organic control or to
reduce the viscosity of a finished paint
system. Typically, 10 to 35 percent of the
volatile portion of a high-solids coating

CARGILL

(based on this resin) can be replaced with
water.

What about applications? Well, this
water-extendable high-solids resin repre-
sents a break-through for general indus-
trial bake applications. You can formulate
it into any coating intended to protect im-
plements, toys, metal furniture, shelving,
file cabinets and a host of other metal
products.

Want samples? Just call or write our
Marketing Department. (See below) In re-
turn we'll extend our helping hand—with
samples, specifications and complete for-
mulating information.

*Patent applied for

Cargill Incorporated

Chemical Products Division
P.O. Box 5630
Minneapolis, MN 55440
(612) 475-6478

®

The Helping Hand People
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Exhibitors Booth(s)
BAltEr Spectalists; INC) Loauieolstyiaiss viatotdls siosistasiiels 2217-2219
Ereeport Kaolini Co. .n e onvios e nisioss Message Center
Fricke McCormick Engineering ................. 706-801
BEYMA TG o5 s ol et arataieraioiajo s/stsig o piatalarelsteiolare) aiseallatoro 21
(Y S Ty YR A S O e e SR b s o B 1712
Georgia KaolinhCoy daelets ootds iy Gt e i ats
Goodyear Tire & Rubber Co.
W.R. Grace & Co., Davison Chemical Div. .... 1305-1307
TR COL LGNl a7 7o a8 1o LR o531 o ooy e 1323-1325
Gregory Group,Tne. A s o oo cnliSa i v o A aad 2006
Halox Pigments, Div. Hammond Lead Prods., Inc. . . . 1224
1226
Harshaw Chemical €o! v oinaesiamaisissioae sl 12-13
Harshaw/Chemicali @O0 <ivi alelvisim tilvia slorets s viateln s oo 600
)5 511 40 K BT e i 8 e R e DG - B 1419-1421
Dr. Hans Heubach Gmbh & Co. KG ............... 2505
H eronles INCOrPOTAtE AN il atn; s ols e (asaiealsialbistors atelorola 1100
Hilton-Davis Chemical Group ....... 1324-1326-1423-1425
Hockmeyer Equipment Corp. ...........c.ouu. 1205-1207
Hooker Chemicals & Plastics Corp. ................ 2414
Hoover niversalis INC. aicuelt o vl ol tosats oo atalste 2518
1805 G55 810 F 0 BT i S e S ol e o T T S A s 0 1616
Hunter Associates Laboratory, Inc. ............... 10-11
T ATICTICAS NI, o 7405501y sttt aLeresarirais sxsTuezsramtbioks 26-27
Ideal Manufacturing & Sales Corp. ................ 2013
Interstab Chericals, I0C. uovninnsssivane s 2402-2404
(S ORI B R S S O R R Oy e 1720
JORNSON WaKaklsie e oeoiniss s siamiss 3 5 1612-1614-1711-1713
KAy Fries O s it 15 sthiese i vis e braselo st seasys ol ool 2109
Kenrich Petrochemicals, Inc. ...........co.vuu. 1312-1314
KEEAZTATOR, INC, s ciesis e torol sl starca riviise etavissssevaliiy s 2419
) 172 5 G RS S I A Eor 2114-2116
Laporte!(United States) INC. o« oo tiesisipursiomiaionie s 2008
Liguid ControlsiCorp:. -/« /v e sinive e o ule'sinis vioissiasls isisiots 1605
Lorcon Chemicals, INC. 5o piosvivs miasdssess 2118-2120
e S et e K e SIS b R 1703-1705
Macbeth, Div. Kollmorgen Corp. ......... 2207-2209-2211
Manchem INCorporatedl o /seices bl iapsssisisiosaieiotorslé 28-29
Matter MIXETs, ilNC. & vieive otis oot sommibeisprsiaisisails 2317
Manville Products Corp.  .......covuvvennnnns 2310-2312
MeadoWbrookICOID: «iwasisiisinleorisissistinias sinmasinalsise 2308
MearllCorp: R oo ca s s s e St el 1601-1603
Merek &G, NG it sl e ant 2314-2316
Mettler Instrument COrp. ......covivevenninnn 2007-2009
Miller Paint Equipment, Inc. ..........covvinnnnnn. 2318
MNIEIDers: TN . e atsreis asiarelarelesiessis.scelaveis rooe 1604-1606
Mineral Pigments Comp.. o e ivinn o sinssisniasisle s s s 2218
Minolta oy, Sa it aisas ol e St Slrn gt 2320
Modern Paint and Coatings . . v.eeeoessonioeieonsios 1609
Morehouse Industries, Inc. ............... 2510-2512-2514
Myers Engineering it v kot erna e i sl 39-40
Nalco Chemicali B0y (o inise oo o roiaiomesotaimiats s 606-608
Netzsch Incorporated . ...sisssvoeiesssasisaissi 2513-2515
I (T34 1 (Al TR e St o T e e A s e O S 1101
Neville Chemical €0, ucs - isiiatitslasiodioryiaiaiorarss assbiosliaials 7-8
NL Chemicals/NL Industries, Inc. ... 1212-1214-1311-1313
NYCO, Div. Processed Minerals, Inc. ............. 35-36
O’Brien Industrial Equipment Co. ................. 1618
OmYa, INC.H i e o s ot ks s s alsiratointetorels 2405-2407
O tawa SHICAIC0: o/ lil i tors orv.ls iorbsetathin vnleieista e o wTitace 1722
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Exhibitors Booth(s)
Pacific Scientific Co., Gardner/Neotec .......... 22-23-24
Paint Research INStEUte .o orellsnoisssissvzios 111-113
PenNEEOIOLIINC: [ (ot vhois oiaatisrets vials s s inse 1211-1213-1215
Pennsylvania Glass Sand Corp. ........covviuiininenn 9
PRAUAICTICON & aittesasiorsio s sl Iaa fellim afave s usheset b oot 5k 1714
PHizerNInes EMP MUV e S8 v o i el o 1-2-3-4
T AT A R R eIt e R S Ao, 1410
Polyvinyl Chemical Industries ....... 1316-1318-1415-1417
PRGHAAUSIIIES S ANCH | ool reiblaioie oaet Beiabissormiatole 1402-1404
Premiet MillICorpl it Lol bmis st oo 2401-2403
Qs PaneINComal S oL s i S R O 2111
Reiohard=-Coulston; INC. «visvoniiores vt vine sas 1306-1308
Reichhold Chemicals, Inc. .............. 2102-2104-2106
2201-2203-2205

Reynolds Industries, Inc. .......cooviiiniiiiiininn 1717
RIGTARPARA % 00 J sty fost ot et osta MLy s R Ratetad 2516
Rolmand Haas (C0r wlisiie i s sl s s aisoaeioresinetia’s 400
IR BTG 3T (o e e A R Sl ) e, J22 oo 1428
Sandoz Colors & Chemicals ............oouvu.. 1708-1710
Sanyo-Kokusaku Pulp Co. Ltd. ................... 2220
ScholdSMAachine o e sl rantnns vl soiaissto 2409-2411
Semi-Bulk Systems; INC. «eiv s« smmss oo sisimissn oo mins 30-31
Shamrock: Chemicals COIPL o esciausinasiaisnasmniss s 2108
Sherwin-Williams Container Div. .................... 16
Silberline Manufacturing Co., Inc. ............ 1216-1218
Southern Clay Products, Inc. .......ovvvvnninreenn.. 25
South Florida Test Service, Inc. ...........vuuen.. 1208
Spencer Kellogg Div., Textron, Inc. .......... 206-208-210
307-309-311

Standard ContaineriC0; <ovivnissssiiim s s v sninele sleslis 2319
Sun Chemical Corp., Pigments Div. ....... 2202-2204-2206
2208-2210-2301-2303-2305-2307-2309

3 SLE BN T T PR s E i RN P B T e e, 2112
Systechi@onp: sttt it samaln s e e b b 2005
Technology Marketing Corp. .......ccovvviinnennnnn 2011
TennecorChemICalS; ICH u:: st s 6o omisadin ot atie ala s 200
Thibault & Walker Co., Inc. ........cvvvvunnn 1430-1432
([hiele IEngineeringiCo. . ovs s isiswils oiniole ioeiareis s 1320-1322
Troy ChemicaliCorpi. oosis et oivie aieioiasis 1220-1222-1319-1321
Union/CampCorp.  vs s e s ssianisns cuns 2014-2016-2018
nionsCarbide -CorD: s siuritary eimais oo ot hiarbitisrolasos 100
Union Chemicals Div., Union Oil Co. ........... 32-33-34
R OT P OCESS ATICT <% (<9000 fe horeial v oo R o 1109-1111
United CatalystS e v o as o disioire abdiesies 2306
Universal Color Dispersions .................. 1405-1407
Universal Color Systems ..................... 2418-2420
University of Missouri-Rolla ....................... 109
EESAMOVIAYRIGOED:: ik srrorvis oo eiides s shisrsivie.s sxsivisia s 2417
RSN AN derbIIt G0N o e slureiariissdlsnet e el it 1704-1706
Vorti-Siv Div.,, M&M Machine, Inc. ................. 43
Wacker Ghemicall@0, "o ne el o vieisisto-sine sinisiotsioisratia 707-709
IWArren R EDDLC O B0 00 el s ereiais s alass e atoisl sie 1315-1317
Wellco Products & Itasco Div. .......oevvvunnnenn. 2001
Wilden Pump & Engineering Co. ............. 2313-2315
Witco: ChemicaliCorp. vuilsw s sive sinis oy siosasis 1412-1414
Zeelan InduStITRS mINCI I heaia s o iviodinte sisriaimate sginmio 1607
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HOW TO SATISFY

THE EPA,
YOUR CUSTOMERS

AND YOURSELF.

The Clean Air Act is a tough act to follow,
especially when customers are demanding
better and better performance. Fortunately,
Dow Corning offers technology to everyone's
satisfaction.

We've recently introduced an 80%-solids
silicone blending resin that improves the heat
and weathering resistance of a wide range of
organic vehicles. Its inherent low solvent
content provides greater freedom in formulating
VOC compliant coatings.

“Dow Corning" is a registered trademark of Dow Corning Corporation

New Dow Corning paint additives spell
even more good news in the VOC area. These
additives are definitive answers to formulating
problems common with compliant coatings.

There's also a whole new technology
now available to produce water-reducible,
silicone-modified alkyd resins.

Interested? Then send us the coupon
below. We'll help you develop coatings your
customers will love. And the EPA won't turn
its nose up at them, either.

DOW CORNING

DOW CORNING




Exhibitors Listed By Product/Services Classification

Raw Materials
ADDITIVES

Aceto Chemical Co., Inc.

Air Products & Chemicals, Inc.
Angus Co.

Berol Chemicals, Inc.

Buckman Laboratories, Inc.
Byk-Mallinckrodt USA, Inc.
Cabot Corp.

Chemische Werke Huls AG
Cordova Chemical Co. of Michigan
Cosan Chemical Corp.

Custom Chemical Co.

Daniel Products Co.

Degussa Corp.

Diamond Shamrock Corp.
Drew Chemical Corp.

Engelhard Corp., Minerals & Chemicals Div.

GAF Corp.
W.R. Grace & Co.
ICI Americas, Inc.
Interstab Chemicals, Inc.
Kenrich Petrochemicals, Inc.
Laporte (United States) Inc.
3M Co.
Manchem, Inc.
Merck & Co., Inc.
Nalco Chemical Co.
NL Chemical/NL Industries, Inc.
OMYA, Inc.
PPG Industries, Inc.
Rohm and Haas Co.
Sandoz Colors & Chemicals
Sanyo-Kokusaku Pulp Co. Ltd.
Shamrock Chemicals Corp.
Tenneco Chemicals, Inc.
Troy Chemical Corp.
Union Chemicals Div.

Union Oil Co. of Calif.
United Catalysts, Inc.
United States Movidyn Corp.
R.T. Vanderbilt Co., Inc.
Wacker Chemical Co.

CHEMICAL INTERMEDIATES

Berol Chemicals, Inc.

Buckman Laboratories, Inc.
Chemische Werke Huls AG
Cordova Chemical Co. of Michigan

COLORANTS

CDI Dispersions

Color Corp. of America
Columbian Chemicals Co.
Custom Chemical Co.
Daniel Products Co.

EM Chemicals
Hilton-Davis Chemical Group
Laporte (United States) Inc.
Penn Color, Inc.

Sandoz Colors & Chemicals
Tenneco Chemicals, Inc.
Universal Color Dispersions

EXTENDERS

Burgess Pigment Co.
Chemische Werke Huls AG

Engelhard Corp., Minerals & Chemicals Div.

Georgia Kaolin Co.
Manville Products Corp.
MiniFIBERS, Inc.
NYCO, Div, PMI
OMYA, Inc.
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Ottawa Silica Co.
Pennsylvania Glass Sand Corp.
PPG Industries, Inc.

R.T. Vanderbilt Co., Inc.
Zeelan Industries, Inc.

LATICES AND EMULSIONS

Celanese Chemical Co., Inc.

Chemische Werke Huls AG

GAF Corp.

Goodyear Tire & Rubber Co.

Rohm and Haas Co.

Thibaut & Walker Co., Inc.

Union Chemicals Div.,
Union Oil Co. of Calif.

Wacker Chemical Co.

Witco Chemical Corp.

O1Ls (DRYING | NON-DRYING)

Chemische Werke Huls AG
Spencer Kellogg Div. of Textron, Inc.

PIGMENTS, INORGANIC

Aceto Chemical Co., Inc.

Buckman Laboratories, Inc.
Degussa Corp.

Dominion Colour Co. Ltd.

EM Chemicals

Georgia Kaolin Co.

Halox Pigments, Div. Hammond Lead Products
Harshaw Chemical Co.

Dr. Hans Heubach Gmbh & Co. KG
Hooker Chemicals & Plastics Corp.
J.M. Huber Corp.

ISC Alloys Ltd.

Laporte (United States) Inc.
Manchem, Inc.

Meadowbrook Corp.

Mearl Corp.

Mineral Pigments Corp.

NL Chemicals/NL Industries, Inc.
Pennsylvania Glass Sand Corp.
Pfizer, Inc., MPM Div.

PPG Industries, Inc.
Reichard-Coulston, Inc.

United Catalysts, Inc.

PIGMENTS, ORGANIC

Dominion Colour Co. Ltd.

Ebonex Corp.

Harshaw Chemical Co.

Laporte (United States) Inc.
Sandoz Colors & Chemicals
Southern Clay Products, Inc.

Sun Chemical Corp., Pigments Div.

PIGMENTS, METALLIC

Aluminum Company of America
Meadowbrook Corp.
Silberline Mfg. Co., Inc.

RESINS

Cargill, Inc., Chem. Products Div.
Chemische Werke Huls AG
Eastman Chemical Products
EM Chemicals

Goodyear Tire & Rubber Co.
Henkel Corp.

Hercules Incorporated

ICI Americas, Inc.

Johnson Wax

Kay-Fries, Inc.

Lorcon Chemicals, Inc.

3M Co.

Neville Chemical Co.

Polyvinyl Chemical Industries, Inc.
Reichhold Chemicals, Inc.

Rohm and Haas Co.
Sanyo-Kokusaku Pulp Co. Ltd.
Spencer Kellogg Div. of Textron, Inc.
Thibaut & Walker Co., Inc.

Union Camp Corp.

Union Carbide Corp.

SOLVENTS

Aceto Chemical Company, Inc.

Angus Co.

Ashland Chemical Co., Industrial Chemical &
Solvent Div.

Chemische Werke Huls AG

Dow Chemical USA

Eastman Chemical Products

Union Chemicals Div.,
Union Oil Co. of Calif.

Production Equipment
CLEANING

Wellco Prods. Fiv. & Itasco Div.
IWI Industries, Inc.

FILLING /| PACKAGING | LABELLING

C.M. Ambrose Co.

Beltron Corp.

Fricke McCormick Engineering
Ideal Manufacturing & Sales Corp.
Labelette Co.

O'Brien Indust. Equip. Co., Inc.
Pfaudler Co.

Reynolds Industries, Inc.
Semi-Bulk Systems, Inc.

Thiele Engineering Co.

FILTERING / STRAINING

Commercial Filters Div.,
Kennecott Corp.
Filter Specialists, Inc.
Russell Finex, Inc.
SWECO, Inc.
Vorti-Siv Div., M&M Machine, Inc.

GRINDING /| MILLING

Brinkman Instruments, Inc.
Chicago Boiler Co.
Draiswerke, Inc.

Eiger Machinery, Inc.
Epworth Manufacturing Co., Inc.
FRYMA, Inc.

Morehouse Industries, Inc.
Premier Mill Corp.
Reynolds Industries, Inc.
Schold Machine Co.

Union Process, Inc.

INSTRUMENTATION & CONTROL

Bausch & Lomb, Inc.

Brookfield Engineering Labs., Inc.
Elektro-Physik, Inc.

Hunter Associates Lab., Inc.
Mettler Instrument Corp.
Neutronics, Inc.

MATERIALS HANDLING

B.A.G. Corp.

Certified Equip. & Mfg. Co., Inc.
Clawson Tank Co.

Gregory Group, Inc.

Hoover Universal, Inc.
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Premier Mill Corp.

Reynolds Industries, Inc.

Semi-Bulk Systems, Inc.

Wellco Prods. Div. & Itasco Div.
IWI Industries, Inc.

Wilden Pump & Engineering Co.

MIXING / DISPERSING

Draiswerke, Inc.

Fawcett Co., Inc.

FRYMA, Inc.

Graco, Inc.

Hockmeyer Equipment Corp.
Matter Mixers, Inc.

Miller Paint Equipment, Inc.
Morehouse Industries, Inc.
Myers Engineering

Netzsch, Inc.

Premier Mill Corp.
Reynolds Industries, Inc.
Schold Machine Co.
Semi-Bulk Systems, Inc.
Union Process, Inc.

PUMPING | METERING

Blackmer Pump Div., Dover Corp.
Liquid Controls Corp.

Netzsch, Inc.

Warren Rupp Co.

Wilden Pump & Engineering Co.

SAFETY | FIRE PROTECTION

Neutronics, Inc.

Services
CONSULTING / TESTING

Battelle Memorial Institute
D/L Laboratories

DSET Laboratories, Inc.
Elektro-Physik, Inc.
KTA-Tator, Inc.

EDUCATIONAL

Fed. of Soc. for Ctgs. Tech.
Hunter Associates Lab., Inc.
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Paint Research Institute
University of Missouri—Rolla

EXPOSURE TESTING

DSET Laboratories, Inc.
KTA-Tator, Inc.

PUBLISHING

Chem. and Engineering News (ACS)
Fed. of Soc. for Ctgs. Tech.
Modern Paint & Coatings
Technology Marketing Corp.

SOLVENT RECLAMATION
Pfaudler Co.

WASTE DISPOSAL

Ashland Chemical Co., Industrial Chemical &
Solvent Div.
Systech Corp.

CONTAINERS

ACT-Roper Plastics

Armstrong Containers, Inc.

B.A.G. Corp.

Certified Equipment & Mfg. Co.

Continental Fibre Drum Co.

Continental Packaging Co., Inc.

Hoover Universal, Inc.

Plastican, Inc.

Rigid-Pak Corp.

Sherwin-Williams Co.,
Container Div.

Standard Container Co.

Laboratory Apparatus & Testing
Equipment

ACCELERATED WEATHERING

Atlas Electric Devices Co.
Byk-Mallinckrodt USA, Inc.
Harshaw Chemical Co.
KTA-Tator, Inc.

Q-Panel Co.

South Florida Test Service, Inc.

COATINGS APPLICATION

Byk-Mallinckrodt USA, Inc.
CEM Corp.
Elektro-Physik, Inc.

COLOR /| OPTICAL /
APPEARANCE MEASUREMENTS

Applied Color Systems, Inc.

Bausch & Lomb, Inc.

Brinkman Instruments, Inc.

Byk-Mallinckrodt USA, Inc.

Hunter Associates Lab., Inc.

KTA-Tator, Inc.

Macbeth Div., Kollmorgen Corp.

Minolta Corp.

Pacific Scientific Co.,
Gardner/ Neotec

Universal Color Systems

COMPUTERS /| MICROPROCESSORS /
SOFTWARE

CEM Corp.
Erwin, Schafer Associates, Inc.
Universal Color Systems

LAB MILLS

Chicago Boiler Co.
Draiswerke, Inc.
Eiger Machinery, Inc.
FRYMA, Inc.
Premier Mill Corp.
Schold Machine Co.

PHYSICAL | MECHANICAL

Byk-Mallinckrodt USA, Inc.
Mettler Instrument Corp.

RHEOLOGICAL

Brookfield Engineering Labs., Inc.
Byk-Mallinckrodt USA, Inc.

Message Center

Freeport Kaolin Co.
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[J Send steel test coupons coated with primer based on
HALOFLEX" 202 latex, and literature.

[] Send sample of HALOFLEX 202 high-performance
latex for formulating water-based primers.

[J Send sample of formulated primer for application

to steel.

[J Have technical representative call me at

( ————

Name

Tide

Company
/,/ City State
>
e Clip and mail to C. A. Ferguson. Specialty Chemicals

Division, ICI Americas Inc., Wilmington, DE 19897.

Zip

@ ICl Americas Inc.



VINYL ACRYLIC LATEX FOR
WATER-BASED, AIR-DRYING
PRIMERS THAT PERFORM
LIKE SOLVENT-BASED
MAINTENANCE COATINGS.

® Excellent protection of steel in
corrosive conditions

® Exceptionally low water vapor
permeability

® Films are tough and flexible with
good adhesion

@ No volatile organic emissions
HALOFLEX®-based primers provide
excellent protection for steel in
aggressive environments.

Maybe you thought there would
never be a water-based primer
that performs like solvent-based
maintenance coatings. But, we're
ready to prove it to you or have
you prove it to yourself!

Here are your choices: fill in the
coupon on the facing page and
mail it to C. A. Ferguson, Specialty
Chemicals Division, ICI Americas
Inc., Wilmington, DE 19897. Or,
call toll free (800) 441-7757,
and ask for Mr. Ferguson.

@ ICl Americas Inc.

HALOFLEX polymer latex...
unbelievable performance from
a water-based system!

Government and Industry

CARB Proposes VOC Limits for Exempt Products

The California Air Resources Board
(CARB) and the South Coast and Bay
Area Air Quality Management Districts
are seeking industry input on CARB’s
recommendations that certain products
now exempt from architectural coatings
rules until September of this year or next
year(depending on the district) be removed
from the exempt list and be subject to a
volatile organic compound (VOC) limit.
CARB is recommending a one-year
extension of the exempt status of those
products to allow time for technical
review and rulemaking.

The following specialty coatings are
presently exempt from the rules: varnish,
lacquer or shellac; semi-transparent
stain; opaque stain on bare redwood,
cedar, mahogany and douglas fir; primer,
sealer or undercoater; wood preserative;
fire retardant coating; tile-like glaze
coating; waterproofing coating, except
bituminous pavement sealers; industrial
maintenance finish; metallic pigmented
coatings; swimming pool coatings; graphic
arts coatings; multi-colored coatings;
mastic coatings; and traffic coatings on
public streets and highways. CARB is
proposing to expand and redefine these
categories*“. . . inorder to more specifically
describe coatings typesand applications,”
according to its recent notice.

CARB is proposing to set solvent
limits and a September 1983 compliance
schedule for: clears, semi-transparent

stains, opaque stains, general primers
and mastic texture coatings. CARB,
SCAQMD and the BAAQMD held
consultation meetings in mid June to
discuss limits for those products. Later in
the year consultation meetings will be
held to consider limits for wood preserva-
tives, roof coatings, waterproof sealers,
industrial maintenance primersand topcoats,
traffic coatings and aerosols. An extension
to 1985 was recommended by CARB for
all other exemptions.

Additionally, CARB is recommending
that the sales of coatings in one-liter
or smaller containers be permanently
exempt and that the use of the “less
water” method of calculating coatings
VOC be retained.

For further information on these
proposed changes, contact: Chuck
Beddow, CARB, (916) 322-8277.

CARB hasalso announced completion
of the final D/L Laboratories Report
“Evaluation of Architectural Coatings 11,
Part B, Exempt Architectural Coatings,”
which it sponsored. The report is an
evaluation of low solvent coatings,
including high solids and water-borne
coatings, and conventional solvent
thinned coatings, among the 14 classes of
products now exempt from its architec-
tural coating rules. The report can be
obtained from Chuck Beddow at CARB.
[NPCA Coatings]

COME SEE US AT THE PAINT SHOW!

ICl AMERICAS BOOTH #26-27
SHERATON WASHINGTON HOTEL
NOVEMBER 3-5, 1982
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Study Predicts Five-Year Increase in Coatings Market

The industrial coatings industry,
which represents an estimated 487 mil-
lion gallons a year in volume, will
increase to 495 million gallons a year in
volume by 1986, forecasts a recent study,
Industrial Coatings: New Trends, Mar-
kets, by Business Communications Co.,
Stamford, CT.

On a dry solids basis, predictions
indicate a increase from 195 million
gallons in 1981 to 223 million gallons in
1986—a 2.8% average annual increase
for dry gallons over the next five years.

The study differs considerably from
the Kline Guide to the Paint Industry
(see April JCT, p 14) which forecasts
little or no growth through 1986.

Analyzing the field by catagory, the
current study predicts:

® Total solvent systems (conventional
and conforming) consumption will re-
main almost flat;

e High solids and powder coatings
show highest growth potential;

e Water-borne systems are next in
terms of growth;

e Powder coatings will not reach the
large total some analysts have been
foretelling.

In analyzing the survivability of coat-
ings manufacturers in the coming years,
the study states, “the number of com-
panies that survive the changes and the
shake-out will depend on how closely the
smaller and medium size companies
follow developments which are often tied
to the degree of cooperation with raw
material suppliers.”

“As a general rule, whenever there is
turmoil within the framework of an
industry, we ultimately see fewer com-
panies, less fragmentation and more
specialization. There isn’t much total
integration in the coatings industry and
that aspect isn't likely to markedly
change in the next five years.”
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When you're formulating
industrial coatings, you can
always count on PPG Lo-Vel®
flatting agents to leave you flat.
Our highly efficient Lo-Vel
flatting agents are designed to
reduce the gloss of all surface
coatings when needed. And do
it economically.

PPG makes a variety of
Lo-Vel flatting agents which
can be used to reduce gloss on
coil coatings, varnishes,
lacquers, extrusion coatings,
and even micro-texture finishes.
They are easy to wet and dis-
perse so they lend themselves
well to a wide range of mixing
techniques. Unlike silica gels,
PPG Lo-Vel flatting agents have

no tendency to produce white
specks. So you never have to
worry about the time and cost
of remilling. What’s more, the
easy dispersion of Lo-Vel
flatting agents helps produce
more flexible finishes. That
can be a big advantage in
applications such as coil or
extrusmn coatings.

PPG Lo-Vel flatting
agents exhibit excellent sus-
pension in pigmented finishes
and many clears. They are also
easily resuspended in clear =
finishes by the addition of small
amounts of polar solvents. Their
high efficiency often permits
low loading and substantial raw
materials cost savings. Many

Lo-Vel flatting agents need
only two-thirds of the loading
ec?1 uired with hydrogel silicas to

chieve comparable finishes.
And with a Mohs’ hardness of
0, PPG Lo-Vel flatting agents
will not abrade spray guns or
equipment.

PPG Lo-Vel flatting
agents. They Il always leave you
flat but they'll never let you
down. For more information,
contact PPG Industries, Inc.,

9 North, One Gateway Center,
Pittsburgh, PA 15222.

Chemicals m

INDUSTRIES




Anti-Corrosive Primers
Based on Zinc Flake

Clive H. Hare and Stephen J. Wright
Clive H. Hare, Incorporated*

An examination of the possibilities for the use of
zinc flake in anti-corrosive coatings has revealed
the material to produce films of significantly greater
reactivity than zinc rich primers based on zinc dust.
Attempts to reduce this reactivity by employing
inhibitors and by the use of spacer pigments have
led to the development of formulations utilizing
tri-pigment systems based on zinc flake, zinc
chromate, and mica. These materials appear to offer
value in their greater formulating versatility com-
pared to modified organic zinc rich primers based
on zinc dust.

INTRODUCTION

The use of zinc in the control of the corrosion of iron
and steel dates back to the early 19th Century when it
was discovered that metals having a more active elec-
trochemical potential (compared to steel) could be
employed to maintain electrically contiguous steel (of
more noble potential) cathodic and thereby, protect it
in the presence of a continuous electrolyte.”>* Such
cathodic protection is the underlying principle of all zinc
rich coatings wherein the zinc anode is in the form of
finely dispersed zinc particles which pigment a suitable
coating vehicle. Since the early work of Evans and
Mayne**® in England and Nightingall™® in Australia,
zinc rich coatings of this type have gradually assumed
a very considerable proportion of the total metal primer
market.

Zinc rich protection is perhaps the surest method of
corrosion control yet devised by the coatings industry.
Inhibitive pigment based systems are all, to some extent,

*Two Mear Rd.. Holbrook, MA 02343.
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subject to chloride and sulfate ion depassivation. Paints
based on inhibitive pigmentation tend to suffer from
osmotic and electroendosmotic blistering failure under
immersion conditions.” Barrier type coatings such as
asphaltics, coal tar epoxies, etc. require high film builds,
and often present aesthetic drawbacks.

In zinc rich systems, however, as long as there is suffi-
cient electrical conduction within the continuum of the
film and across the interface, the steel must remain pro-
tected as long as zinc is available for corrosion. The life
of the system will then depend on the rate of the zinc
corrosion in any particular environment. Ideally, this
should be controlled so that just enough current is gen-
erated to maintain the entire steel surface cathodic.
Beyond this level, the anode is unnecessarily wasted.

Electrical continuity can be a demanding requirement
in organic paint systems where the wetting of the zinc
pigment and substrate by the organic vehicle inevitably
involves some encapsulation. To date, the almost univer-
sally employed form of zinc in coatings has been zinc
dust. This pigment is prepared by the shock cooling of
vaporized zinc dross and scrap, and is naturally spherical
in shape.'® Thus, electrical current transfer can only be
accomplished tangentially between any two adjacent
particles of zinc dust, and contact availability is, there-
fore, limited. In inorganic systems, where the vehicle
chemically reacts with atoms of zinc on the surface of the
zinc particle (and probably iron atoms on the substrate
as well) encapsulation is essentially negligible. In organic
systems, judicious formulation at or near the critical
pigment volume concentration (CPVC) is required to
ensure close packing of pigment (in a typical rhombo-
hedral array) with minimum encapsulation, but with
vehicle content sufficient to ensure good substrate wet-
ting and reasonable physicals of the film. Inevitably,
these high pigment volume concentration (PVC) require-
ments translate to extremely high weight loadings of the
high density zinc dust particles, and this, in turn, means
high costs.

Since zinc dust is a heavy pigment and tends to settle
and pack in the can, incomplete homogenization of even
a perfectly formulated organic zinc rich product can
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DIELECTRIC VEHICLE SHEATH

ZINC DIELECTRIC VEHICLE SHEATH

Figure 1—Relative contact areas for electrical conduction across
zinc dust (A) and zinc flake (B) films

result in considerable heterogeneity in the applied film."!
In such cases, some areas of the painted structure will
inevitably bear underbound films of high PVC:CPVC
ratio (having poor physicals and being overly porous),
while films in adjacent areas will be so overly bound that
the current transfer across the film continuum will be
virtually eliminated. In the latter case, of course, the zinc
rich primer is useless and offers no protection to the steel.

Even in properly formulated products, and particu-
larly in the inorganics which are by their very nature
much more open than their organic counterparts,
porosity can be a significant problem. Such a condition
may result in a cohesively weakened continuum which
can, in turn, lead to lateral fracture and sheeting delami-
nation phenomena in completed paint systems that bear
thick continuous topcoats of high cohesive strength.
Also, porous films will often result in serious top coat-
ing problems during application. Overly porous coatings
contain by definition many air filled voids. When
recoated, particularly with high solids, and high build
lacquers, solvents penetrate such porous primers and
displace air from these internal voids. Unless these finish
coats are based on exceptionally slow solvent systems,
or are formulated at relatively high PVC’s, there will be
a tendency for the upper layers of the finish to skin over
before all the occluded air is released from the primer.
After such finish coat “skinning,” the air that is displaced
from the primer rises partially through the finish in a
large bubble which becomes entrapped in the finish.
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Some such bubbles may break, but, unless there remains
sufficient flow in the finish, this action will leave a large
pin-hole or cavity exposing the primer.

Such bubbling problems have haunted zinc rich appli-
cations, and many remedies have been tried to resolve
this problem. These include the application of mist coats,
low solids, “zot™ (solvent-thinned) coats (which more
easily penetrate the primer and so release the occluded
air more rapidly), wash primers, and even solvent coats
prior to the application of the finish.'? All involve a costly
additional application step, and do not necessarily
resolve the problem entirely.

An additional problem can occur in many types of zinc
dust coatings, particularly those formulated in single
package form. Zinc is a highly reactive metal and in
manufacture, in storage, and/or during coating manu-
facture, can absorb water from the air. In the presence
of water, particularly at low pH, zinc reactivity can
result in the evolution and concentration of hydrogen
gas in the can, producing can deformation and even
explosions. In acidic vehicles, such as epoxy esters, the
problem can be more severe, as it also can be in vehicles
such as chlorinated rubber, which may undergo dehydro-
chlorination in the presence of water and zinc metal.
Hydrolysable solvents and other ingredients can also
cause difficulties. The problems of gassing and settling,
in fact, force many manufacturers to prepare zinc rich
coatings in two packages (some chemically reacting
thermosetting systems are even packaged in three cans),
where the zinc dust is added to the vehicle immediately
prior to application.

As noted above, theoretically, steel protection will be
maintained until zinc availability is exhausted. In prac-
tice this is compromised because of the polarizing effects
of zinc corrosion products. In the macro sense, the cor-
rosion products forming on the primer surface as the zinc
is consumed may prolong the primer life. In coating the
primer surface, the corrosion products tend to fill up the
intersticial voids between the pigment particles near the
surface of the film and thereby, reduce access of water
to the lower film sections and to the substrate itself.
Thus, the film actually assumes properties more akin to
barrier finishes. However, as with all films of thicknesses
much less than 250 microns, enough water will still
reach the metal to ensure the possibility that the driving
cathode reaction at the steel surface will continue, albeit
at a reduced level. In environments where the corrosion
product is soluble, or is stripped mechanically from the
film, such surface polarization is continually prevented
and the resulting rate of zinc corrosion becomes more
linear, forshortening the active service or life of the
coating.

In the micro sense, the build-up of corrosion product
on the surface of the zinc spheres may not only reduce
current transfer but may actually prevent full effective
utilization of the zinc volume in the core of the pigment.
Once the corrosion build-up between particles of zinc
dust raises the film’s resistance enough so that current
transfer is eliminated, further zinc core corrosion is local
and does nothing for the electrically isolated steel.

It would appear necessary, therefore, that the upper
sections of the film are well sealed with insoluble and
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inaccessible zinc corrosion product before the lower sec-
tions. Fortunately, this is the case in most environments.

ALTERNATE ZINC FORMS

Problems such as cost, porosity, recoating difficulties,
and package stability (settling and gassing) were instru-
mental in the decision to evaluate other forms of zinc in
anti-corrosive coatings for steel. It was reasoned that in
this respect a flat platey zinc particle might show some
promise, as a greater contact area of lamella particles
might allow lower PVC’s, and thus improved coating
strength (Figure 1). In addition, this particle shape
should reduce settling and possible top coat bubbling.
There should be more efficient usage (less zinc core
wastage) with these higher surface area pigments than
with zinc dust, and, as the average flake thickness is
about 10 times the diameter of the average dust particle,
additional benefits in thin films.

Unfortunately, few commercial renderings of the metal
in flake form were available, and most of these were in
the form of pastes in aliphatic hydrocarbons (not at all a
universal solvent for typical zinc rich vehicles). One pig-
ment, however, Zinc Flake Ecka® 31129/G seemed an
ideal candidate for this study, being both easily dispers-
able in typical zinc rich vehicles and available in a dry
form without solvents. The pigment was developed for
the Dacromet® Primers used in the highly successful
Zincromet® process.

While the primary thrust of the study was toward the
utilization of zinc flake in sacrificial protective systems,
the more basic objective of corrosion control, irrespective
of mechanism, remained much more important.

Initially, an evaluation of the zinc flake as the sole
pigment was made in a high molecular weight epoxy
(Phenoxy®) based formulation utilizing a series of
primers ranging in PVC from 21.2% to 66.4%. Volume
solids were monitored at 259% throughout, generally
being limited by the molecular weight of the Phenoxy
resin, and in the higher PVC compositions by the oil
absorption of the zinc flake. The thixotrope system was
based on a high molecular weight polyolefin, and the
solvent system was a Cellosolve® acetate/ 2-nitropropane
mix in volume ratios of approximately 12:1. The compo-
sitions of the primers are outlined in Table 1. These
primers were evaluated in both 5% salt spray (ASTM-
B-117) and in a modified form of the bullet hole test, in
which a steel panel having two zinc coated strips on either
side of a strip of bare steel was immersed in 39 salt water
(see Figure 2). The zinc to steel (anode to cathode) area
on these panels is therefore in the ratio of 3:1, which is
less favorable than conventional bullet hole tests. This
second test examines galvanic activity, and evaluations
are made on the duration of protection of the bare steel
by the adjacent zinc.

All films were cast via doctor blade, using the Testape™
technique'” on MEK washed, unblasted, ground steel
Q-Panels® (in efforts to slightly accelerate results). Film
thicknesses, measured after complete drying prior to
exposure, were all between 0.9 and 1.3 dry mils (23-33
microns).
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Figure 2—Typical arrangement for the 3% NaCl bullet hole
immersion test. Each test vessel holds one panel only. Test
solution is renewed after each seven days.

The results (see Table 2) of the first tests were both
disappointing and revealing; their most startling aspect
being the rapid corrosion of the zinc, especially at higher
PVC’s (59% and greater). On these films, copious
amounts of white zinc corrosion product were noted in
the salt fog tests. Within less than 200 salt fog hours, such
panels had begun to show red rust and had deteriorated
rapidly thereafter. Blister resistance was again very poor,
being most acceptable at PVC’s in the 509% to 55% range.
In the bullet hole studies, the protection of the bare steel
seemed to improve as the PVC increased, being almost
nonexistent at PVC’s below 409 and maximized above
60%. Again, blistering resistance was poor, particularly
in the middle order PVC’s,

Such data seemed to indicate that the zinc flake pro-
vided an anode too available at normal PVC’s (with
reference to zinc dust primers) to give any long term
protection, although, quite clearly over the short term,
the flake behaved very favorably. Undoubtedly, this was
related to the topology of the primer’s surface, which
was more akin to hot dip galvanized surfaces than to
conventional zinc rich primer surfaces. As stated else-
where,"* smooth zinc surfaces would not be as conducive
to long termsalt fog protection as would the more uneven
surface of a conventional zinc dust primer. More gen-
erally, the test method itself may not be entirely appro-
priate for this type of coating.'>'*"

The possibility of unduly weakened films of too high
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Table 1—Formulation Design for the Unmodified Zinc Flake Primers

Ibs. (U.S. gallons)

Ingredients Source Primer A Primer B Primer C Primer D Primer E Primer F Primer G
PKHH (Phenoxy) ..... Union Carbide 80.0(8.14) 80.0(8.14) 80.0(8.14) 80.0(8.14) 80.0(8.14) 80.0(8.14) 80.0(8.14)
Cellosolve Acetate..... Union Carbide 607.4(75.0) 572.0(70.6) 536.5(66.2) 341.1(61.9) 465.6(57.5) 430.2(53.1) 394.7(48.7)
MPA-X-1078 ......... N.L. Ind. 24.0(3.249) 24.0(3.29) 24.0(3.29) 24.0(3.29) 24.0(3.29) 24.0(3.29) 24.0(3.24)
Zinc Flake

Ecka 31129/G ...... Eckart-Werke 800.0(18.5)  730.9(16.9) 661.8(15.3) 592.7(13.7) 523.6(12.1) 454.4(10.5) 385.4(8.9)
2-Nitropropane ....... IMC 55.7(6.8) 52.1(6.4) 48.6(5.9) 45.1(5.5) 41.5(5.1) 38.0(4.6) 34.4(4.2)
% Pigment Volume Concentration 66.4 64.4 59.4 56.4 52.9 48.8

Ingredients Source Primer H Primer | Primer J Primer K
PKHH (Phenoxy) ..... Union Carbide 80.0(8.14) 80.0(8.14) 80.0(8.14) 80.0(8.14)

Cellosolve Acetate.. ... Union Carbide 359.3(44.4) 323.9(40.0) 288.4(35.6) 353.0(31.2)
MPA-X-1078 ......... N.L. Ind. 24.0(3.29) 24.0(3.24) 24.0(3.24) 24.0(3.24)
Zinc Flake
Ecka 31129/G ...... Eckart-Werke 316.0(7.3) 276.4(6.4) 207.0(4.8) 109.0(2.5)
2-Nitropropane ....... IMC 30.9(3.8) 27.3(3.3) 23.8(2.9) 20.2(2.5)
9% Pigment Volume Concentration 439 40.6 21.2

Volume Solids Remain Constant at 25.0%

Table 2—Performance Profiles of the Unmodified Zinc Flake/Phenoxy Primers
In 5% Salt Spray and 3% NaCl Bullet Hole Immersion

5% Salt Spray

3% NaCl Bullet Hole Immersion

Zinc Corrosion Ferric Corrosion Ferric Corrosion Days to Bullet Blistering
Primer (Salt Formation) At Scribe Line Of General Panel Blistering Resistance Corrosion Resistance
(a) (b) (a) (b) (a) (b) (a) (b)
7, W H. H. 6 5 3 1 2/6 2/5 20 8/6
Blssizesises H. H. 7/ 6 4 2 2/6 2/5 23 8/6
€ asniaon H. H. 6 ) 4 1 2/6 3/5 15 8/5
D suvasviss M.-H H. 8 8 6 4 5/5 5/5 13 6/7
Eossixoiais M. M. 9 9 8-9 7/ 6/6 5/5 17 715
| A M.-L M.-L 9 8-9 9 8 6/6 5/5 20 3/5
(SRR M. H. 9 8-9 8 5 2/5 1/4 14 3/5
H earssates M. M. 9-10  8-9 10 6-7 4/4 1/3 17 3/4
I sesaisnes M. M. 10 8 9-10 6-7 2/2 1/2 13 4/4
J swasediey M. M. 9-10 6 10 8 2/2 1/2 4 10/10
K <ciswene M.-L. L; 7-8 6 10 9-10 2/5 9/9 | 10/10
KEY Degree of Blistering Scribe and General Panel Ferric Corrosion
Duration in salt spray 10 —No Blisters 10—No Corrosion
(a) 168 hrs, 9—Few Isolated Blisters 0 Totally Corroded Face
(b) 550 hrs. 1—Extreme Blistering

Zinc Corrosion

H.- Heavy Copious White Corrosion

M.— Moderate White Corrosion

L. - Light Irregular Whitening of Primer Surface.

0—Total Delamination

Size of Blisters

10— No Blisters

9 —Pinpoint Blisters
I— Very Large Blisters

Blistering Resistance
( ) Degree of Blistering/Size of Blisters)
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a PVC:CPVC ratio that break up under test conditions
was also very real, however. Zinc flake (as tested), unlike
zinc dust, is processed with a long chain carboxylic acid
derivative used as a surface lubricant to facilitate its
manufacture. Difficulties in wetting low energy surfaces
might well reduce cohesion of zinc flake films, particu-
larly at high PVC:CPVC ratios, and thereby foster film
breakup and/or blistering as water penetrates into the
coating.

The other data were more positive. As predicted, the
zinc flake primers were not prone to hard sedimentation,
and the paints could be readily used even after several
months storage with very little stirring. There was no
apparent settlement during the period of application,
and it was found that in-pot mixers would hardly be
necessary to maintain homogeneity once the primer was
initially mixed.

The apparent reduction in effective PVC was also
predictable. In both bullet hole and salt fog studies, levels
in the 50% to 55% range seemed optimum, and are
judged to be near the CPVC (the CPVC of these coatings
is significantly lower than the CPVC range normally
found in unmodified dust primers—which is usually
near 65%) because of the higher oil absorption of zinc
flake—15 as compared to 7 for zinc dust. Oil absorptions
were measured using the Spatula Rub-Out technique
(ASTM-D281).

Thus, it appeared that if the reactivity of the zinc in
the flake form could be controlled, and if the blistering
tendency (to which all zinc flake films seemed prone)
could be eliminated, some advantages might be gained
from the use of the zinc flake.

INHIBITING ZINC REACTIVITY

In attempts to resolve these inadequacies, two separate
directions of research were conducted. In the first, the
use of an inhibitor (zinc potassium chromate) was
employed with zinc flake to reduce its reactivity. Levels
between 3% and 15% zinc potassium chromate based on
the total pigment volume were used. Aside from the
pigmentary composition, these inhibitive zinc flake
coatings were based on formulations of the same type
as those employed in the earlier tests. Again, ranges of
PVC’s were evaluated, although in this case, the range
was restricted to between 39% and 58% PVC, (see
Table 3). As in the first experiments, nonblasted Q-Panels
were used as substrates, and films of between 0.9 and
1.3 dry mils (23-33 microns) were tested in both salt
spray and bullet hole immersion.

Data (see Table 3) showed that in salt spray the
chromate decreased the apparent rate of zinc dissolution
(reducing the amount of white corrosion), and increased
the performance of the flake in providing protection to
the scribe and to the general panel. Furthermore, the
inclusion of the chromate, while generally improving the
blister resistance, gave radical improvements in the
blister resistance of those formulations at and above what
was believed to be the CPVC (calculated from the oil
absorptions of the pigment mixes). This optimum PVC
level seemed to decrease (from approximately 54% to
489%,) as zinc chromate content increased from 0% to 15%.
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If viewed in terms of the increased oil absorption of the
total pigment mix that the inclusion of the zinc chromate
might cause; this makes sense. A 15% volume replace-
ment of zinc flake with zinc chromate raised the oil ad-
sorption of the pigment mix from 15 to 21. Optimum
levels of zinc chromate were judged at or above the 9%
level (volume of zinc potassium chromate on total pig-
ment volume).

Bullet hole test data on this series of primers showed
similar improvements. Increasing chromate improved
both the duration of bright steel at the bullet hole, and
the general panel corrosion resistance. Again, above or
near the CPVC, blistering resistance was improved,
although below this level there was little improvement.
As before, the effects of increasing chromate content on
the optimum PVC, could be interpreted in terms of the
decreasing CPVC caused by the increasing oil absorption
of the pigment mix.

Interestingly, the addition of zinc potassium chromate
to zinc flake inorganic systems seemed to have a less
positive effect on performance. In inorganic systems,
unmodified zinc flake was found to have surprisingly
excellent performance (when compared to the organic
system described above). On sandblasted steel at 2.0 dry
mils applied by airspray techniques, as many as 2600
hours in the salt fog chamber were found necessary to
produce even the slightest amount of red rust at the scribe
(with no undercutting). These results have been discussed
more fully elsewhere.'®

When similar chromate inorganic zinc flake systems
were evaluated, they gave much poorer salt fog results.
Unfortunately, film thicknesses of the chromated primers
were significantly lower (1.0 £ 0.2 dry mils or 20 — 30
microns) than their nonchromated counterparts, and this
fact alone may have had an overriding effect on the ex-
periment. Certainly, the performance of the unmodified
inorganics gives much impetus for more work with
modified formulations of this type.

MICA MODIFICATION

A second direction of research involved experiments
based on the use of mica in combination with the zinc
flake. Many zinc rich paint manufacturers employ this
pigment as a means of reducing CPVC and, conse-
quently, (when PVC/CPVC ratios equal unity) the PVC
of their zinc rich primers. The effectiveness of mica
replacement in such systems has been discussed by
Eickhoff." The technique gives significant cost reduction
in such systems and may slightly reduce both the ten-
dency of the formulation to settle and to pin-hole when
top coated. In zinc dust formulations, however, because
of the limited tangential contact between zinc particles,
the amount of mica that can be employed must inevitably
be limited if cathodic protection is to be maintained. In
zinc flake systems, contact is lamella and electrical resis-
tance is lower. Measurements were made of the electrical
resistances of unmodified films of equal PVC:CPVC
ratios (1.06:1) applied over glass and aged two days in
a nondessicated atmosphere. Zinc dust films were mea-
sured at 890 K ohms, and the zinc flake film at 4,350 K
ohms. Consequently, since zinc consumption is more
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Table 3a—Performance of Chromated Zinc Flake Primers
In 5% Salt Spray and 3% NaCl Bullet Inmersion

5% Salt Spray

3% NaCl Bullet Hole Immersion

ZF./ % Scribe Gen. Panel Days to Bullet Blistering

Primer Z.P.C. PVC Corrosion Corrosion Blistering Resistance Hole Corrosion Resistance
(a) (b) (2) (b) (8) (b)

2848A 100/0 58.1 9 8-9 7 5 ST 3/7 17 10/10
2848B i 56.7 8-9 8 7 35 3/5 2/4 17 10/10
2848C b 55:3 8-9 8 6-7 5 6/6 4/5 17 9/8
2848D ” 539 9-10 9-10 10 8 5/6 2/4 14 8/7
2848E " 52.1 9 8-9 9-10 7 3/5 2/4 14 8/7
2848F o 50.3 8-9 7 8 4 3/5 2/3 17 5/4
2848G # 48.4 9 7 8 4-5 2/2 2/2 18 3/2
2848H * 46.4 9 8 8 S 2/2 1/2 17 3/3
28481 E 44.2 9-10 7 9 5 2/2 /1 14 3/3
2848) i 41.8 9-10 6 8 4 2/2 /1 12 213
2848K 5 39.1 9-10 6 8 5 2/2 /1 11 2/3
2849A 97/3 58.1 9-10 8 9-10 8 10/10 6/6 17 10/10
2849B 4 56.7 9-10 8 9-10 7 8/6 3/6 17 10/10
2849C . 55.3 7 7 7 5 8/7 6/3 13 10/10
2849D £ 537 8-9 7-8 9-10 6 9/5 4/5 17 10/10
2849E 4 52.1 7-8 6-7 9 S 10/10 6/2 17 10/10
2849F » 50.3 10 7 10 8 5/5 5/4 31 10/10
2849G & 48.4 10 7-8 10 6 4/6 2/4 55 207
2849H & 46.4 10 7-8 10 6 4/6 2/4 38 2/5
28491 L 442 10 7-8 10 6 3/6 2/4 3t 2/4
2849J = 41.8 10 7 10 5 2/6 2/4 25 3/3
2849K & 39.1 10 7 10 5 2/6 2/4 25 3/3
KEY
Salt Fog Durations
(a) 190 hrs
(b) 622 hrs

Z.F./Z.P.C. —Ratio by volume of Zinc Flake to Zinc Potassium Chromate.
For other abbreviations, etc., see Table 2

rapid, greater quantities of mica might be employed as
“spacers™ to reduce the extent of lamella contact between
overlapping zinc flakes. The concept was interesting not
only technically, but also because of the cost reductions
that the replacement of larger amounts of zinc flake with
mica could bring.

To investigate this concept, three series of zinc flake
primers utilizing different grades of mica (ranging from
a 10 micron sized pigment to a coarse 100 micron pig-
ment) were evaluated, Each series involved six sets of
paints where volumetric replacements of zinc flake with
mica (ranging from 15% mica/85% zinc flake to 70%
mica/30% zinc flake) were examined in salt fog and in
bullet hole immersion. For each different zinc level, with
each different mica type, a full PVC ladder ranging from
37.3% to 58.1% was formulated. Primers were based on
the same type of formulation system as was used in the
unmodified and chromate modified studies being bound
by the Phenoxy vehicle and carried in a Cellosolve
acetate/2-nitropropane solvent mix. Volume solids were
again normalized at 25%. Primers were applied on Q-
Panels by doctor blade at 1.0 + 0.2 dry mils (20 to 30
microns).

Data from the 1,000 hour salt fog exposures of these
mica modified series shows that the coarsest mica
extender, Mica #279, gave the best performance profiles.
While all micas demonstrated their effectiveness at blis-
tering reduction, the best all around data was secured
with this pigment. The finer extenders gave shorter lived
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protection of bare steel in the bullet hole studies, and
generally poorer corrosion resistance in salt spray.

Results of the #279 mica series are shown in Table4. In
salt spray, replacement levels of up to 709 mica were
found possible, while PVC’s seemed optimized between
33% and 44%. Bullet hole data of these formulations,
however, seem to indicate the excellent salt fog perfor-
mance at lower zinc content might be as much related to
barrier protection (via lamella platlets) as cathodic
protection. In apparent contradiction of this, the scribe
lines of even the 60% mica modified systems in salt spray
showed intensified white zinc corrosion, coupled with the
absence of ferric corrosion, indicating some sacrificial
protection was taking place in these systems, and that
this was partially responsible for the high performance.
Optimum results in the bullet hole tests were found at
higher PVC’s than in salt fog, and somewhat lower levels
of mica gave the longest protection. The 15% to 30%
levels of mica, at PVC’s as high as 49% to 549%, gave the
best cathodic protection, with bare steel remaining
uncorroded for periods of up to 50 days. While such low
mica, high PVC panels tended to exhibit blistering in salt
spray, they did not do so in salt water.

High mica formulations showing excellent salt fog per-
formance gave shorter protection of the exposed steel
in the bullet hole test, with the bare steel corroding in
5 to 10 days at all PVC levels when mica levels ranged
between 50% and 70% of the pigment volume. As mica
levels decreased, the degree of cathodic protection
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Table 3b—Performance of Chromated Zinc Flake Primers
In 5% Salt Spray and 3% NaCl Bullet Inmersion

5% Salt Spray 3% NaCl Bullet Hole Immersion
ZF./ % Scribe Gen. Panel Days to Bullet Blistering
Primer ZP.C. PVC Corrosion Corrosion Blistering Hole C Resi:
() (b) (a) (b) (a) (b)
2850A 91/9 58.1 10 7-8 10 4-5 10/10 6/5 28 8/2
2850B " 56.7 10 8-9 10 4-5 10/10 5/5 27 8/2
2850C " 55.3 10 7-8 10 5 10/10 115 23 6/3
2850D " 53.7 10 8 10 5 10/10 5/6 23 7/3
2850E " 52.1 10 8 10 4-5 10/10 2/7 13 10/10
2850F < 50.3 10 10 10 10 10/10 8/9 13 10/10
2850G s 48.4 10 7-8 10 8 8/6 3/3 13 2/8
2850H " 46.4 10 7 10 7 3/4 2/3 18 5/5
28501 & 44.2 10 7 10 8 3/4 2/2 18 2/4
2850J s 41.8 10 7 10 9 3/4 3/4 18 2/2
2850K " 39.1 10 7 10 10 3/4 2/3 12 2/S
2851A 85/15 58.1 10 9 10 6-7 10/10 7/4 23 6/5
2851B " 56.7 10 9-10 10 7 10/10 7/4 38 4/5
2851C " 55.3 10 9 10 6 10/10 6/4 31 6/5
2851D " 53.7 10 8-9 10 5 10/10 4/5 47 10/10
2851E " 521 10 8-9 10 5 10/10 4/6 66 8/8
2851F " 50.3 10 8-9 10 6 10/10 6/6 59 9/8
2851G " 48.4 10 8 10 8 10/10 5/3 47 2/2
2851H 2 46.4 10 7-8 10 8 4/6 2/4 18 2/4
28511 g 442 10 7 10 8-9 3/6 2/4 23 2/3
2851J i 41.8 10 ¥ 10 8 3/6 2/6 23 2/4
2851K = 39.1 10 7 10 8-9 3/6 2/5 31 2/5
KEY
Salt Fog Durations
(a) 190 hrs
(b) 622 hrs

Z.F.|Z.P.C.—Ratio by volume of Zinc Flake to Zinc Potassium Chromate.
For other abbreviations, etc., see Table 2.

increased. Perhaps the best compromise between the
data of the two tests was realized at approximately 40%
mica/60% zinc flake, at PVC’s between 40% and 45%.

The discrepancy between salt fog and bullet hole
results revealed in these tests is possibly explained in
terms of the aggressiveness of the salt fog medium
towards zinc metal. In this particular test method, high
zinc flake/ high PVC systems, the zinc is consumed too
rapidly for long service life. On the other hand, electrical
resistances increase with mica content or decreasing
PVC, and the zinc availability is more controlled and the
primers lived longer. This might tend to encourage the
formulation of less reactive systems with lower zinc avail-
ability (high mica/low PVC systems) for salt spray. On
the other hand, the sheer size of the cathode in the bullet
hole tests would require the greater zinc availability that
low mica/high zinc/ high PVC coatings would provide.

For optimized performance, therefore, in many re-
spects it would seem that such primers should be suited
to the severity of the test environment. One might ask,
at this point, whether bullet hole or salt fog data are truly
meaningful measures for the performance of these sys-
tems in real environments, or merely convenient guides
to formulating trends? What, indeed, should be the best
mica/zinc flake combination for normal exterior expo-
sure in low chloride ion environments? What should
optimized PVC’s be?

What this data does indicate, however, is that the zinc
flake/ mica systems are far more versatile and less criti-
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cally limited by PVC/CPVC ratio considerations than
are conventional zinc dust organic systems.

The remarkable improvement in the performance of
zinc flake primers utilizing either inhibitive pigments
or mica, compared to primers based on the unmodified
flake, clearly verified the theoretical basis for both
concepts and gave authority for further study. Inevitably,
such studies lead to a combination of the two tech-
niques—as tri-pigment systems utilizing zinc flake, mica,
and zinc chromate.

TRI-PIGMENT SYSTEMS

In these experiments, zinc potassium chromate volume
levels of 5%, 10%, and 15% on the total pigment volume
were evaluated with the zinc flake contents ranging from
34.0% to 66.5% of the pigment volume. Consequent mica
contents ranged from 28.5% to 51.0%. The vehicle,
thixatrope, and solvent system in these experiments were
identical to the earlier evaluations, and the total volume
solids were again adjusted to 25%. For each of the 12
separate pigment combinations evaluated, a PVC ladder
of six separate primers was made. Pigment volume con-
centrations were identical from pigment combination to
pigment combination, although differences in the CPVC
were inevitable. PVC levels studied were 52.2% (A prim-
ers), 50.0% (B primers), 47.3% (C primers), 44.2%
(D primers), 41.0% (E primers), and 37.3% (F primers).
CPVC values could be expected to be reduced somewhat
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Table 4a—Performance of Mica Modified Zinc Flake Primers
In 5% Salt Spray and 3% NaCl Bullet Inmersion

5% Salt Spray

3% NaCl Bullet Hole Immersion

ZF./ % Scribe Gen. Panel Days to Bullet Blistering
Primer Mica PVC Corrosion Corrosion Blistering i Hole C Resi:
(a) (b) (a) (b) (a) (b)

5838A 100/0 58.1 9-10 8 10 2 10/10 2/7 12 10/10
5838B ~ 54.0 10 10 10 8-9 10/10 2/7 11 2/5
5838C > 49.7 9-10 8 10 7-6 6/6 2/6 26 2/4
5838D 4 442 9-10 8 10 7 7/6 2/5 14 2/2
5838E R 40.1 10 8-9 10 8 6/6 2/4 12 2/2
5838F " 373 9-10 8-9 10 8 6/7 2/3 11 2/2
5853A 85/15 58.1 10 8 8 4 5/6 4/7 49 10/10
5853B * 54.0 9-10 8 8-9 3 10/10 2/6 41 7/8
5853C ~ 49.7 10 10 10 10 6/6 6/6 50 3/4
5853D i 442 10 10 10 10 5/5 4/4 35 2/2
5853E - 40.1 10 10 10 10 8/6 4/4 32 2/2
5853F i 373 10 10 10 10 7/7 4/3 15 2/2
5854B 70/30 54.0 10 9 9 74 10/10 8/6 23 10/10
5854C " 49.7 10 8 10 6 10/10 5/8 19 10/10
5854D L 442 10 10 10 8 7/8 4)7 19 2/4
5854E i 40.1 10 10 10 10 6/6 5/3 12 2/2
5854F = 373 10 10 10 10 8/8 5/2 7 2/4
5854G = 33.1 10 10 10 10 8/8 8/3 5 2/1
5855B 60/40 54.0 9-10 5 7-8 3 8/8 3/7 10 10/10
5855C a4 49.7 10 8 8 4 10/10 4/7 14 10/10
5855D o 44.2 10 10 10 8 10/10 10/10 14 6/7
5855E " 40.1 10 10 10 8 7/6 4/6 8 2/4
5855F ” 37.3 10 10 10 9 10/10 4/6 6 2/2
5855G " 33.1 10 10 10 10 8/8 5/7 5 2/3

KEY

Salt Fog Durations

(a) 168 hrs.
(b) 504 hrs.

Z.F./Mica Ratio by volume of Zinc Flake in #279 Mica ex. W.C.D.

For other abbreviations. etc., see Table 2.

Table 4b—Performance of Mica Modified Zinc Flake Primers
In 5% Salt Spray and 3% NaCl Bullet Immersion

5% Salt Spray 3% NaCl Bullet Hole Immersion
ZF./ % Scribe Gen. Panel Days to Bullet Blistering
Primer Mica PVC Corrosion Corrosion Blistering I Hole C: R
(a) (b) (a) (b) (a) (b)
5856B 50/50 54.0 10-9 8 8 3 10/10  10/10 7 10/10
5856C i 49.7 10 10 8-9 5-6 10/10  10/10 ¥ 10/10
5856D i 44.2 10 10 10 8 10/10  10/10 5 10/10
5856E i 40.1 10 10 10 8 10/10  10/10 5 10/10
5856F " 37.3 10 10 10 9 10/10  10/10 4 2/6
5856G " 33.1 10 10 10 9 10/10  10/10 4 2/6
5857B 40/60 54.0 9 4 L3 2 10/10  10/10 4 10/10
5857C i 49.7 10 9-10 6 4 10/10  10/10 4 10/10
S857D £ 442 9-10 9 8-9 8 10/10  10/10 4 10/10
5857E i 40.1 10 9 9-10 9 10/10  10/10 3 8/8
5857F - 37.3 & 9 10 8 10/10  10/10 3 2/4
5857G " 33.1 10 10 10 9-10 10/10  10/10 2 2/3
5858B 30/70 54.0 9 9 6 5 10/10  10/10 1 10/10
5858C % 49.7 10 10 7-8 7-8 10/10 10/10 l 10/10
5858D " 442 10 10 10 9 10/10  10/10 1 10/10
5858E " 40.1 10 9 10 8-9 10/10  10/10 1 10/10
5858F " 373 10 9-10 10 9-10 10/10  10/10 1 6/7
5858G o 33.1 10 10 10 9-10 10/10  10/10 | 3/6
KEY
Salt Fog Durations
(a) 168 hrs.
(b) 504 hrs.
Z.F./Mica- Ratio by volume of Zinc Flake to #279 Mica ex. W.C.D.

For other abbreviations. etc.. see Table 2.
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Table 5a— Composition and Performance Profile
Of the Tri-Pigment (Zinc Flake/Mica/Zinc Potassium Chromate) Systems

Percent Volume 5% Salt Spray 3% NaCl Bullet Hole Immersion
Composition
Noteb Corrosion of the Days to Bullet Blistering
Reference Z.F./Mica/Z.P.C. Scribe Corrosion General Panel Blistering (Degree/Size) Corrosion (Degree Size)
(@) @ (o) (@ () (9 (@ () ()

7212A 57 38 S5 9-10 89 45 7-8 78 45 10/10 7/8 5/ 27 10/10
7212B S % & 9 8 < 78 78 5 10/10 9/8 517 25 10/10
7212C g = X 9 8 6 9 8 6 10/10 9/8 517 20 10/10
7212D ” V. 5 89 8 7 8 8 i 10/10 9/8 6/8 26 4/7
7212E = ” = 39 8 8 9-10 8 8 10/10 8/8 6/8 13 3/6
7212F " " " 9 8 9 9-10 89 89 10/10 9/8 6/8 11 4/6
7213A 54 36 10 10 9-10 7 9 89 7 10/10 10/10 10/10 31 10/10
7213B i & * 10 10 7 10 9-10 7 10/10 10/10 6/8 29 10/10
7213C ” " ¥ 10 9 8-9 9-10 9-10 89 10/10 10/10 4/8 30 10/10
7213D & " % 9 9 8 10 9 8 10/10 10/10 10/10 21 7/8
7213E e & i 10 9-10 89 9-10 9 89 10/10 10/10 10/10 15 4/5
7213F " 2 % 9 9 8 10 9 8 10/10 10/10 5/8 7 5/5
T214A 51 34 15 9-10 8 7 8 8 7 10/10 10/10 8/8 33 10/10
7214B % & i 10 78 7 9 7-8 7 10/10 10/10 10/10 29 10/10
7214C ® 4 g 9-10 89 8 9-10 89 8 10/10 10/10 6/8 25 10/10
7214D A & % 10 89 89 10 89 89 10/10 10/10 8/8 27 10/ 10
7214E # ” i 89 89 8 9 89 8 10/10 10/10 5/8 13 4/6
7214F ” " ¥ 89 9 8 9-10 9 8 10/10 10/10 3/7 | 4/6

Salt Fog Duration: (a) 504 hrs; (b) 816 hrs: (c) 960 hrs. For other keys, see Table 2.

as mica levels increased because of the higher oil absorp-
tion of this extender.

Primers were applied, as before, to nonblasted
Q-Panels at 4 wet mils (100 microns) for test in both 5%
salt spray and 3% NaCl bullet hole immersion. Dry film
thicknesses were measured after the films had been
applied for three weeks, and found to range between 0.9
and 1.2 dry mils (23 and 30 microns.)

Salt fog and bullet hole data are shown in Tables SA
to SD. Salt fog panels were evaluated at three points
during the test: (a) 505 hours; (b) 816 hours; and (c) 960

hours. As before, corrosion was judged on a linear scale,
a rating of 10 indicating no corrosion, 0 indicating total
corrosion. Blistering was rated as described in Test
Method #6461 of the U.S. Federal Test Method #141A,
where the first number indicated the frequency of the
blistering, and ranges from a rating of 10 (no blisters) to
a rating of 0 (total delamination), while the second
number indicates the size of the blisters, ranging from
a rating of 10 (no blisters) to a rating of | (extremely large
blisters). Very fine pinpoint blisters are rated 9.

It is seen that the early blistering tendency that was

Table 5b—Composition and Performance Profile
Of the Tri-Pigment (Zinc Flake/Mica/Zinc Potassium Chromate) Systems

Percent Volume

5% Salt Spray

3% NaCl Bullet Hole Immersion

Composition
Noteb Corrosion of the Days to Bullet Blistering
Reference Z.F./Mica/Z.P.C. Scribe Corrosion General Panel Blistering (Degree/Size) Corrosion (Degree Size)
(@ M (9 (@ @ () (@ (b)) (o)

7215A 475 415 S 9-10 9 9 9 9 6 10/10 10/10 6/8 20 10/10
7215B E § ¥ 10 10 10 9-10 9 7 10/10 10/10 10/10 19 10/10
7215C & i 4 9 78 7-8 89 78 7 10/10 10/10 6/8 17 10/10
7215D = i 3 9 9 8 9 9 8 10/10 10/10 10/10 18 10/10
T21SE % " " 9 8 8 89 8 78 10/10 10/10 5/7 7 5/7

7215F " " " 10 8 8 109 8 8 10/10 10/10 8/8 3 5/7

7216A 45 45 10 9-10 9 89 8 6-7  6-7 10/10 10/10 10/10 22 10/10
7216B i " " 9-10 89 89 89 8 7-8 10/10 10/10 10/10 18 10/10
7216C & " i 9 9-10 8-9 9 89 7 10/10 10/10 10/10 17 10/10
7216D = b id 9 89 89 10 9-10  9-10 10/10 10/10 10/10 16 10/10
7216E ¥ ® # 89 89 8 10 8 8 10/10 10/10 8/8 7 10/10
7216F = L 2 9-10 9-10 89 10 9-10 9 10/10 10/10 8/8 | 10/10
7217A 425 425 IS 8 7-8  7-8 67 67 6 10/10 10/10 10/10 19 10/10
7217B X & il 8 78 7-8 6 7 5 10/10 10/10 6/8 18 10/ 10
7217C " % 2 8 8 8 78 7 6 10/10 10/10 10/10 18 10/10
7217D e G & 8 8 8 89 8 7 10/10 10/10 8/8 1 10/10
7217E 2 " ¥ 8 9 8 8 7-8  6-7 10/10 10/10 5/8 8 10/10
7217F # " ® 89 89 8 9-10 89 8 10/10 10/10 9/8 1 10/10

Salt Fog Duration: (a) 504 hrs; (b) 816 hrs; {c) 960 hrs. For other keys, see Table 2.

Vol. 54, No. 693, October 1982

73



C.H. HARE and S.J. WRIGHT

Table 5c—Composition and Performance Profile
Of the Tri-Pigment (Zinc Flake/Mica/Zinc Potassium Chromate) System

Percent Volume

5% Salt Spray

3% NaCl Bullet Hole Immersion

Composition
N k Corrosion of the Days to Bullet Blistering
Reference Z.F./Mica/Z.P.C. Scribe Corrosion General Panel Blistering (Degree/Size) Corrosion (Degree Size)
(@ (b) (o) @ () () @ @G (

T218A 8 57 5 9 9 8 7 56 5 10/10 6/9 6/9 1 10/10
7218B 2 g ik 89 89 8 78 67 5 10/10 7/9 7/9 1 10/10
7218C ” ® > 8 89 8 9 78 6 10/10 9/9 9/9 | 10/10
7218D o 4 " 8 8 8 9-10 89 89 10/10 10/10 10/10 1 10/10
7218E % i * 9-10 9-10 9-10 9 6-7  6-7 10/10 8/7 5/7 1 10/10
7218F ol = & 10 9 9 10 89 9 10/10 6/8 6/8 1 5/5

T219A 36 54 10 8 8 8 6 67 6 10/10 10/10 10/10 1 10/10
7219B " " = 8 8 8 6 67  6-7 10/10 10/10 10/10 1 10/10
7219C " " " 8 8 8 7 7 6-7 10/10 10/10 10/10 1 10/10
7219D " i & 78 78 78 89 7 6-7 10/10 10/10 10/10 1 10/10
7219E i & i 89 89 8 9-10 89 9 10/10 10/10 10/10 1 10/10
7219F * « » 10 10 10 10 9-10 10 10/10 10/10 10/10 1 10/10
7220A 34 51 15 8 8 ] 7 78 7-8 10/10 9/9 10/10 | 10/10
7220B & & ot 78 78 67 7 78 7-8 10/10 8/9 10/10 1 10/10
7220C * & = 89 78 5 7 78 718 10/10 7/8 7/8 1 10/10
7220D 2! @ " 8 71 5 67 7 7 10/10 6/8 6/8 1 10/10
7220E 2 " ¢ 8 67 6 78 78 78 10/10 8/8 6/7 1 10/10
T220F & " " 8 7 T 10 9 8 10/10 10/10 8/8 1 10/10

Salt Fog Duration: (a) 504 hrs; (b) 816 hrs: (c) 960 hrs. For other keys, see Table 2.

inherent in unmodified zinc flake systems was here
largely eliminated, and this would seem clear justification
of the spacing hypothesis. The blistering resistance was,
in fact, weakest where zinc flake contents were substan-
tially greater than mica contents (series 7222, 7223, and
7224), and intensified as PVC decreased. This phenom-
ena was seen to be accompanied in salt spray, at least,
with a more rapidly deteriorating general panel corrosion
resistance, although the bullet hole protection of such

high zinc content formulations was generally better than
the lower zinc systems as was scribe corrosion resistance
in salt fog. Alternatively, too low a level of zinc flake
(series 7218, 7219, and 7220) produced generally lower
performance in corrosion of the scribe and of the general
panel; although, the decline in performance with the
duration of exposure was less marked in these very low
zinc systems than in the high zinc content materials.
Bullet hole protection of such low zinc content formu-

Table 5d—Composition and Performance Profile
Of the Tri-Pigment (Zinc Flake/Mica/Zinc Potassium Chromate) System

Percent Volume

5% Salt Spray

3% NaCl Bullet Hole Immersion

Composition
Notebook ——————— Corrosion of the Days to Bullet Blistering
Reference Z.F./Mica/Z.P.C. Scribe Corrosion General Panel Blistering (Degree/Size) Corrosion (Degree Size)
@ (b (9 (@ () (o) (@ (b)) (o)
7222A 66.5 285 S 10 9-10 8 89 8 34 10/10 7/8 3/8 20 10/10
7222B " " " 9 9 7 9 78 34 10/10 6/8 4/8 20 10/10
7222C " & " 10 9-10 8 8 7-8 4 10/10 7/8 4/8 34 6/6
7222D i & & 9 9 8 89 78 6 10/10 8/8 6/8 27 2/7
7222E * e r 10 8 7-8 9 7-8 56 10/10 8/9 5/9 15 4/4
7222F “ “ & 89 67 34 7 4 1 10/10 2/9 2/8 15 4/8
7223A 63 27 10 10 10 8-9 8 8 2-3 10/10 8/9 7/9 27 10/ 10
7223B A " . 9 9-8 8 7-8 7-8 34 10/10 9/9 9/9 27 10/10
7223C - & i 10 10 9 10 7 34 10/10 7/8 2/9 27 10/ 10
7223D & ~ " 10 9-10 8 9-10 67 34 10/10 4/8 3/8 27 10/10
7223E 2 ol i 10 89 67 9 7 4 10/10 6/8 4/8 19 4/8
7223F o " ¢ 9 8 5 10 ) 2 10/10 3/8 2/8 20 4/7
7224A 59.5 255 15 9-10 9 8 89 78 4 10/10 8/9 6/8 46 10/10
7224B " &l & 9-10 89 8 78 78 6 10/10 9/9 9/9 27 10/ 10
7224C & " ” 10 89 7 9-10 7-8 3 10/10 8/9 4/8 28 10/10
7224D i G " 10 89 8 10 78 4 10/10 7/9 5/9 27 10/10
7224E i " 4 9 8 6-7 9-10 7-8 4 10/10 6/9 4/8 19 4/8
7224F 2 " 2 10 9 * 9 87 * 10/10 8/9 * 19 4/7

Salt Fog Duration: (a) 504 hrs; (b) B16 hrs: (¢) 960 hrs. For other Keys, see Table 2.
* Panel lost
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ZINC FLAKE PRIMERS

Table 6—Zinc Dust and Zinc Flake Phenoxies—An Approximate Comparison

1077 hrs 5% Salt Fog Exposure

Bullet Hole Immersion Testing®

Primer Film Scribe General Panel Blistering Film Days to Bullet Blistering
Composition Thickness Corrosion Corrosion Resi Thick C ! Resi
Unmodified Zinc Dust Pigment ...... 32 8 8/8 1.5 28 3/5
12% Chromate Modified
Zinc Dust Pigment ............... 3.2 10 4/4 1.0 76 3/6
129 Chromate Modified
Zinc Flake Pigment .............. 33 8 7/8 1.0 78 4/5

(a) Test Liquor was renewed every five days.

(b) Chromate Modified Form only. No comparative data available on a Tri-pigment System.

lations was, in effect, nonexistent. These comparisons
again indicated that systems having high zinc content
were too rapidly exhausted under aggressive test condi-
tions such as salt fog. They provided excellent cathodic
protection, but higher zinc availability resulted in rela-
tively rapid consumption leading to zinc exhaustion,
corrosion product conversion, and film break-up. On the
other hand, high mica content tended to increase the
electrical resistance of the film, and controlled zinc
availability. In the case of 7218, 7219, and 7220 series this
control was so severe that insufficient current was pro-
duced to maintain large areas of the steel cathodic. While
scribe corrosion resistance was not as badly effected by
such control, zinc reactivity was too low to give even a
modicum of protection to the large area of uncoated steel
in the bullet hole test. Where zinc reactivities were further
reduced by the inhibitive effects of chromates, even scribe
corrosion resistance in salt spray began to suffer (com-
pare series 7220 with 7218).

Between these extremes were series 7212 to series 7217.
These systems represent, in fact, a compromise having
both better longevity than series 7222 to 7224 (because
of lower conductivity and a more controlled rate of zinc
dissolution), but allowing enough zinc reactivity to pro-
vide a good cathodic protection to bare steel. Thus, while
the bullet hole data from the series was not, perhaps, as
encouraging as that from the 7222-7224 series, cathodic
protection was sufficient to give good resistance at a
favorable PVC to bare steel in the bullet hole test and to
scribes in the salt spray tests. Consequently, the longevity
of protection was prolonged compared to the high zinc
systems.

In these series (7212-7217) the effects of PVC and
chromate control can also be noted. In the bullet hole
data, for example, there is a general reduction in longev-
ity as PVC is decreased. This, in the 7212-7214 series is
not severe, although it becomes more marked as chro-
mate concentration increases. In general, however,
effects are not serious until PVC’s decrease below 419%.
In the 7215-7217 series, bullet hole performance is not
as long lived; it falls off more sharply, and, in the case of
the high chromated study 7217, it falls off at a higher
PVC. At the other end of the scale, salt fog protection
shows more rapid fall off at high PVC’s in high zinc flake
systems having lower chromate content (see series 7217).

Perhaps the best compromise in these studies, although
not necessarily the optimum combination as far as the
tri-pigments are concerned, is seen in the mid-range
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PVC’s of the 10% and 15% chromated, 54% and 519% zinc
flake systems (series 7213 and 7214).

Taken as a whole, the data is most interesting as it
again shows the versatility of zinc flake. Using spacers
like mica and inhibitors like zinc potassium chromate,
systems may be tailored to suit a variety of environments,
and zinc reactivity may be readily controlled to any
extent required. Protection may range from that which
is almost entirely barrier in nature, to that that is almost
entirely sacrificial. Such systems lend themselves to max-
imum cost effectiveness in any given environment, and
organic zinc rich systems are no longer absolutely tied
to strictly defined high zinc loading.

Like the unmodified zinc flake systems, chromated
systems, mica modified compositions, and the tri-
pigment systems all display significantly reduced settling
tendencies and require little agitation to ensure homog-
eneity. The Ecka-31129/G flake evaluated was found to
give excellent long term stability and showed little gas-
sing tendency in even acidic vehicles. In separate studies,
chlorinated rubber, styrene butadiene, and epoxy poly-
amide systems have also been evaluated without prob-
lems, as have the alkyl silicates noted earlier. Some prob-
lems have been encountered in certain alkaline silicate
systems, such as lithium silicate, probably due to the
hydrophobicity of the long chain fatty acid surface modi-
fication which was originally considered responsible for
the blistering of the unmodified flake film.

Limited exposure studies of the Phenoxy systems (two
years in the Northeastern United States) show no unto-
ward effect to date, and compare very favorably with
both zinc dust systems and hot dip galvanized steel,
although none of the tri-pigment systems have yet to
be evaluated outside of the laboratory.

While no attempt has been made nor is intended in
this work to directly compare zinc dust and zinc flake,
the data in Table 6 is useful as a rough bench mark
against which to view many of the results from the
experiments described herein. For the formulations
described in Table 6, Phenoxy systems were used and
primers were formulated with similar raw materials
(thixatropes, solvent systems, etc.) at equal volume solids
and PVC:CPVC ratios (1.06:1.0) with CPVC’s calcu-
lated from measured oil absorptions. The authors would
caution, however, that despite these controls, the surface
morphology and the presentation of one film to the test
environment compared to the other is so different that
such comparisons are relatively meaningless. It is stressed
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that in this work the formulation technology of zinc flake
primers is considered alone with little or no relativity to
the formulation technology of zinc dust primers.

Much work still needs to be done, and the work
described herein can only be considered to point the way
for others. Certainly, further investigation of inorganic
systems should be highly rewarding.

Concern over the health hazards of hexavalent chro-
mium should foster additional work with nontoxic
inhibitors in tri-pigment systems. Although early results
in this area show these materials were not as effective
as the chromates, the borates (calcium boro silicate and
barium metaborate) have shown some promise. Other
possibilities might include the use of phosphosilicates,
phosphites, or molybdates. While much has already been
accomplished to improve the cost effectiveness of such
systems, (high mica/low PVC systems are very low priced
systems compared to normal zinc rich primers based on
zinc dust, for example) further investigation may bring
additional rewards in this direction.

CONCLUSION

The objective of the foregoing study has been to
examine zinc flake as a potential raw material for use
in anticorrosive metal primers, to determine if it could
work (and if so how?), to lay down a technology for its
utilization, and to provide a starting point for formulas to
illustrate its use. Zinc flake does work, and lends itself
easily to significantly greater formulating versatility than
does zinc dust. While the full optimization of its perfor-
mance potential may yet remain to be realized, the range
and variation of sacrificial coatings made possible with
zinc flake systems makes this a most interesting and
valuable raw material for use by the coating industry.
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Modification of Acrylic Polymers
For High Solids Coatings

A.N. Theodore and M.S. Chattha
Ford Motor Company*

A procedure has been developed for grafting
e-caprolactone onto a low molecular weight
hydroxy acrylic polymer in the presence of dibutyl-
tin oxide. High solids coatings formulations based
on the graft polymer (cured with melamine resins)
exhibit impact strength and flexibility superior to
that obtained with either the starting acrylic poly-
mer or a hydroxy acrylic polymer of equivalent glass
transition temperature. At comparable solids levels,
the viscosity of paints based on the graft copolymer
is slightly higher than that of paints formulated
from the parent acrylic polymer.

In accelerated weathering, the durability of coat-
ings based on the graft polymer is intermediate to
coatings obtained from the parent and low glass
transition temperature acrylic polymers.

INTRODUCTION

Coatings with high solids are attractive for meeting emis-
sion regulations. Several new high solids coating systems
have recently been reported." These coatings have
excellent physical properties, but better impact strength
and stone-chip resistance are desired. Stone-chip resis-
tance is desirable to reduce corrosion and maintain good
appearance of autobody panels.

Two approaches are known for improving the flexi-
bility and impact strength of acrylic films. The first
involves incorporation of external plasticizers in the
coating.” However, these materials adversely affect the
long term durability of coatings. Alternatively, mono-
mers with long side chains can be copolymerized with
other acrylic monomers for preparing low glass transi-
tion temperature (Tg) acrylic polymers with improved
impact strength.® However, coatings from such polymers
display inadequate intercoat adhesion and do not have
good long term weatherability.

* Polymer Science Dept.. Engineering and Research Staff. 20000 Rotunda Dr.. Dearborn,
MI 48121
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In this paper, the preparation and characterization of
e-caprolactone grafted acrylic polymers are described.
The properties and durability of pigmented films based
on grafted polymers are compared to those of the starting
acrylic polymer and a low Tg acrylic polymer.

EXPERIMENTAL

Materials

e-Caprolactone+ (purity 99'%, boiling point 96°C/15
mm) was used without further purification. Solvents
(reagent grade butyl acetate and methyl amyl ketone)
were dried over molecular sieves Type SA (Baker Ana-
lyzed Reagent) before use in solution polymerization
and in adjusting the viscosity of coatings.

Coatings were formulated using a blocked type cata-
lyst prepared from p-toluenesulfonic acid and 3,4-epoxy-
cyclohexylmethyl-3,4-epoxycyclohexane carboxylate.”
Hexamethoxymethyl melamine (Cymel 301, American
Cyanamid) was used as a crosslinking agent.* A non-
aqueous dispersion (NAD) flow control agent and a
white mill base were obtained from Ford Paint Plant,
Mt. Clemens and used in coating formulations. The mill
base was composed of acrylic hydroxy polymer (10.20%),
titanium dioxide (72.50%), and solvent blend (17.30%).

Polymer Synthesis

Hyproxy Acryric PoLymeRr A: Hydroxy acrylic poly-
mer A was prepared by solution polymerization in methyl
amyl ketone (145-150°C). The monomers (500.00 g
styrene, 650.00 g hydroxyethyl acrylate, and 990.00 g
isobutyl methacrylate) and 99.00 g tert-butyl peroxide
were combined and added to the refluxing solvent
(985.00 g) in six hours under nitrogen atmosphere. After
completion of monomer addition, 5.00 g tert-butyl
peroxide was added dropwise to the polymer solution

*Obtained from Aldrich Chemical Co.
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Table 1—Polymer Composition and Properties

Monomer Composition? Apparent
OH/e-CLP Tg, Viscosity,
Polymer Type STY HEA IBMA BMA  2-EHA Ratio °c Mw/Mn cP(mPa - s)
Hydroxy acrylic A .........oonnn 25 30 45 — - 1/0 43 8,150/3.930 2800
(2800)
Grafted acrylic B o« van vasiie voi voss 25 30 45 — - /1 0 23.350/5.160 3000
(3000)
Low Tg hydroxy acrylic C ......... 30 66 4 1/0 0 6.300/3.040

(a) Sty = Styrene, HEA = hydroxyethyl acrylate, IBMA = isobutyl methacrylate, BMA = butyl methacrylate, 2-EHA = 2-ethylhexyl acrylate.
(b) OH/e-CL Ratio = Equivalents of hydroxy acrylic polymer per equiv. of e-caprolactone available for reaction.

for five minutes. Refluxing was continued for two addi-
tional hours. Molecular weight and viscosity are listed
in Table 1.

GRAFTED AcryLic PoLyMER B: Hydroxy acrylic poly-
mer A (613.20 g), as prepared above by solution poly-
merization, was combined with e-caprolactone (137.40 g),
dibutyltin oxide (2.93 g), and methyl amyl ketone
(43.40 g).9 The mixture (76% solids) was poured in a
three-liter flask equipped with a condenser, gas inlet
tube, thermometer, and mechanical stirrer. After stirring
the mixture for 15-20 minutes at ambient temperature,
a 150 ml portion was withdrawn for determination of
initial viscosity. This portion was returned to the reaction
flask and the temperature of the mixture quickly raised
to 160-167°C under a nitrogen atmosphere. The reaction
was carried out for 17 hours at the reflux temperature
(160-167°C) of solution. The properties of grafted
acrylic polymer B are given in Table 1.

Low Tc Hyproxy Acryric PoLyMER C: The low Tg
hydroxy acrylic polymer C was also prepared by solution
polymerization in methyl amyl ketone (145-150°C).
Butyl methacrylate (530.00 g), hydroxyethyl acrylate
(241.00 g), 2-ethylhexyl acrylate (32.12 g), and tert-
butyl peroxide (39.00 g) were combined and added to
the refluxing methyl amyl ketone (359.00 g) in five hours
under nitrogen atmosphere. An additional 2.00 g of tert-
butyl peroxide were added dropwise to the polymer
solution and refluxing was continued for three more

hours. The resulting polymer solution (70% solids,
M«/M, 6300/3040) was used in formulating high
solids coatings (Table 1).

Measurement of Properties of Reaction Products

APPARENT ViscosiTy MEASUREMENTSs: The apparent
viscosity of hydroxy acrylic polymer/e-caprolactone
reaction mixture was measured at time intervals of at
least every two hours with a Brookfield viscometer
(Model LV). All measurements were made at ambient
temperatures.

MoLecuLaR WEIGHT DETERMINATIONS (GPC): Gel
permeation chromatography measurements (M,/M,)
were made at room temperature on a Waters Associates
150-C ALC/GPC instrument. The column set was cahi-
brated with hydroxy acrylic polymer of known molecular
weight. Polymer solutions in tetrahydrofuran were used
for all measurements.

Grass TrAnsITION TEMPERATURES (Tas): The glass
transition temperatures of the polymers were determined
using a DuPont 942 thermomechanical analyzer. The
temperature was increased ata programmed rate of 10°C
per minute, All polymers were coagulated in hexane,
decanted and heated in an air circulating oven at 140°C
for 20 minutes before determining their glass transition
temperatures.

Table 2—Acrylic and Acrylic/e-Caprolactone Paint Formulations

Formulation

B c

Acrylic OH/e-CL Acrylic Hydroxy

Acrylic Hydroxy (1 OH/1e-CL) (Low Tg)
Polymer solition, & (% SOUAS) w cuis voinmn siere smomas aris wiose starsaissscons 70.00 (76.00) 77.70 (76.00) 77.00 (68.60)
Solvent (butyl acetate/ methyl amyl ketone). g .+.23.5/30 23.3:30 25/20
Cymel 301, g « oo v-utes .+.28.67 25.00 27.50
Blocked catalyst. g ... 1.60 1.70 1.60
NAD resin, g (50% solids) ........oovivvniiiiiinnns ...21.00 21.00 21.00
Whiteimill base; 8 s s s e sin swemionss ams soane o 0 92:20 52.50 52.50
Flowcontrol:additive:, & s s s s suiesn wes s saismn wot s 9 1.54 1.54 1.54
Solids:content: % by Weight ws sesios s s s sus s woown v s i 60 60 60
Cuye schedile s wiman vos 55 20 minat 140°C 20 min at 140°C 20 minat 140°C
SUBSLIATE! < sisie sarninis wrai yusssisis st a5 wioconess i ssois ays o936 sa o ai primed steel primed steel primed steel
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Polymer B prepared from 1 OH/le- CL in presence of dibutylitin
oxide catalyst

Paint Formulations and Film Evaluation

Pigmented coatings were prepared using the ingre-
dients listed in Table 2 (Formulations A, B, & C). After
dispersing the ingredients with a paint shaker for two-
three hours, the formulations were applied by spraying
with a suction-feed gun on primed steel panels in 3-4
coat applications depending on coating viscosity. The
flash time between applications was one minute and the
final flash time five minutes. Baking was carried out in
an air circulating oven at 140°C for 20 minutes. Film
properties were determined using ASTM or Ford Motor
Company testing procedures. The weathering of coatings
was examined in the Cleveland Humidity chamber and
in Q-panel Company’s QUV Cyclic Weathering Tester.
QUV cycles consisted of eight hours light at 60°C

MODIFICATION OF ACRYLIC POLYMERS
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Figure 2—Number average (Mn) and weight average (Mw)
molecular weight as a function of reaction time; Polymer B pre-
pared from 1 OH/le-CL in presence of dibutyltin oxide catalyst

followed by four hours darkness and 100% humidity
at 50°C.

RESULTS AND DISCUSSION

The grafted acrylic polymer B is prepared by reacting
equivalent amounts of hydroxy acrylic polymer A and
e-caprolactone in the presence of dibutyltin oxide cata-
lyst (Table 1). The function of the pendant hydroxyl
groups on hydroxy acrylic polymer A appears to be that
of an active hydrogen initiator in this grafting reaction.
This is the only source of active hydrogen for the ring
opening of e-caprolactone since the materials of the
reaction mixture are dried over molecular sieves Type SA
and the reaction is run under inert conditions at relatively

Table 3—Paint Properties: Acrylic and Acrylic/e-Caprolactone Paint Formulations

Formulation
A B [+
Solids content, % by weight ................... 60 60 60
Viscosity, #4 Ford cup, seC. .........cvuenunn.. 17.0 22.0 18.0
Film AhicKness; sm e waviosiosis saweiiai s s 46 46 41
GIOBSI20% v rvrutars viesss siatethid s avagaves Samss sty i 76 65 64
Xylene resistance, | min. spot .............. Excellent Excellent Excellent
Methyl ethyl ketone resistance .............. Excellent Excellent Excellent
(50-100 double rubs) ..........c.ounn. (50 double rubs) (100" double rubs) (50 double rubs)
Flexibility, mm crack (23°C) ........c.coounn.. 102 32 6.4
(mandrel bend)
% Elongation, (23°C) s« s st ivios sinis do v 4.2 25 19
Impact, in-lbs (M-Kg): direct ................ 31(0.35) >160 (> 1.85) 80 (0.92)
Impact, in-lbs (M-Kg): reverse ............ <2(<0.02) >160 (>1.85) 16 (0.19)
Hardness, pencil HB HB HB
Adhesion, tape .... .. pass pass pass
knife .. pass pass pass
Cleveland Humidity Chamber ........... No discoloration, No discoloration, No discoloration,
(I37daYE): o is o Satpere et Al No change No change No change
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Figure 3—Percentage gloss retention (20°) plotted against

exposure time in QUV: (O) Acrylic hydroxy polymer A paint; (V)

Grafted acrylic polymer B paint; (CJ) low Tg hydroxy acrylic
polymer C paint

high temperatures. The anticipated average product of
the reaction is the following:

O

Vi
«~H2C—C‘H- + —(CHy)—C wuzc—fnm
c=0 1; _) — =0
| 2 |
0 i
(éle)z fipkieis
OH (I)
=
(C|H;)5
OH
A B

The reaction was carried out in concentrated solution
because the hydroxy acrylic polymer A could then be
used as prepared by free radical solution polymerization
and the resulting grafted polymer B could be used for
high solids coatings without removal of solvents. As a
result, the reaction temperature was limited to the reflux
temperature of the reaction mixture (165° C). Dibutyltin
oxide was used as catalyst (0.26% of e-caprolactone by
weight) because of its use as a catalyst for the bulk
polymerization of e-caprolactone.’ The reaction product
was colorless.

The course of hydroxy acrylic polymer/e-caprolac-
tone grafting reaction was followed by measuring the
apparent viscosity of reaction mixture at 25°C with a
Brookfield viscometer (model LV). In Figure 1, the
apparent viscosity of the reaction mixture is plotted as
a function of reaction time. Although the increase in the
apparent viscosity with reaction time is initially quite
rapid due to the consumption of e-caprolactone, it slows
down after five hours of reaction. It is also evident from
Figure 1 that the viscosity does not level off with reaction
time. This is due to the continuing increase in weight
average and number average molecular weight as shown

80

in Figure 2. The increase in number average molecular
weight can be accounted for by the incorporation of
e-caprolactone into the polymer. The continuing increase
in weight average molecular weight and attendant
increase in polydispersity is most likely due to trans-
esterification of the polymer.

i i i
J-——OH+CH,——CH—CH2—O—C—"{—+‘[—O—~C f

CH;
* CH;—&H—CH;—OH

Crosslinking of hydroxy acrylic and grafted acrylic
polymers was accomplished with Cymel 301 crosslinker
in the presence of blocked catalyst.” The above reactants
were employed at a hydroxy/methoxymethyl ratio
(OH/CH,-OCHj;) of 1/3 because this relative ratio
resulted in films with good properties. Although use of
the blocked catalyst at a level of 1% on total resin solids
resulted in films with very good properties, no improve-
ment in properties was observed at higher catalyst levels.
At lower catalyst levels, the xylene and methyl ethyl
ketone solvent resistance of films was not acceptable.

White paint formulations were prepared with the
hydroxy acrylic polymer A, grafted acrylic polymer B,
and low Tg acrylic polymer C (Table 1) to compare their
properties. Details on paint formulations A, B, & C are
found in Table 2. Upon spraying these formulations, it
was established that formulation B does not wet primed
(epoxy-ester) surfaces as well as the formulations con-
taining polymer A and C. However, this deficiency could
be corrected by coagulation of polymer B in hexane prior
to use in formulating. This coagulation eliminates the
low molecular weight components (= 5%) present in the
grafted acrylic polymer. The low molecular weight com-
ponents may include unreacted e-caprolactone and its
oligomers resulting from its reaction with traces of
moisture.

Because of the difference in the glass transition tem-
perature the impact resistance of Formulation B which
contains the e-caprolactone grafted polymer is expected
to be improved over formulation A but to be similar to
that of formulation C. The data of Table 3 clearly indi-
cate that formulation B films containing the grafted
acrylic polymer B have superior flexibility and impact
strength when compared to formulation A as well as
formulation C. The improved flexibility and impact
resistance should result in improved chip resistance.

Accelerated weathering of pigmented films obtained
from formulation A, B, and C is shown in Figure 3. The
percentage gloss retention of films obtained from for-
mulation A containing the parent hydroxy acrylic poly-
mer A is higher up to 850 hours when compared to the
percentage gloss retention of films from Formulation B
and C containing the grafted and low Tg polymers,
respectively.
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SUMMARY

Reaction of equivalent amounts of low molecular
weight hydroxy acrylic polymer and e-caprolactone in
the presence of dibutyltin oxide catalyst resulted in a
grafted acrylic polymer. The modified acrylic polymer
exhibits slightly higher viscosity but lower glass transi-
tion temperature (Tg) than the parent hydroxy acrylic
polymer.

Although paint films based on the hydroxy acrylic,
grafted acrylic, and low Tg acrylic polymers have in gen-
eral good properties, the films containing the grafted
polymer exhibit superior flexibility and impact strength.
The accelerated weathering of the pigmented films based
on the grafted polymer is intermediate to that of parent
acrylic and low Tg acrylic polymer films.

MODIFICATION OF ACRYLIC POLYMERS
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of FSCT Educational Literature

In the United Kingdom, Federation publications and other industry aids are
available from the Birmingham Paint, Varnish and Lacquer Club. Please
contact: Mr. Ray Tennant, Carrs Paints Limited, Westminster Works,
Alvechurch Rd., Birmingham B31 3PG, England.
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Routes to Low Pollution
Glamour Metallic Automotive Finishes

Alan J. Backhouse
Imperial Chemical Industries Limited*

As the application solids of spray applied paints
rises, the change in viscosity due to solvent evapo-
ration falls. In order to maintain flow control, the
viscosity change can be augmented by the use of
a paint with pseudoplastic rheology.

The degree of pseudoplasticity of a basecoat in
a basecoat/clear process is not constrained by con-
siderations of gloss to the same extent as itisina
finish.

Basecoats can be formulated, using polymer
microgels, which can be sprayed at high solids.
Although such basecoats are even in appearance,
the highest solids are only achieved at the expense
of aluminum orientation and loss of ‘flop’.

A water-borne basecoat of pseudoplastic rheol-
ogy achieves a high degree of aluminum orientation
and flop, together with a low level of atmospheric
pollution.

INTRODUCTION

For a number of years, there has been an increasing
demand to reduce the amount of atmospheric pollution
caused by solvents emitted during industrial painting
processes. In the case of the painting of automobiles,
two technologies have emerged, high solids and water-
borne. Since the main function of the large amount of
organic solvents commonly used in automobile finishes
is to effect and control a change in viscosity between the
spray gun and the substrate, the practical consequence
of both these technologies is to reduce the level of
viscosity control provided by the paint formulation and
hence, to make more difficult the application of metallic
finishes with high stylistic effects. In the case of high
solids paints, the reduced amount of solvent directly
affects the magnitude of the viscosity change obtainable
and constrains the fine control usually obtained by the

Presented at the 59th Annual Meeting of the Federation of Socicties for Coatings Tech-
nology in Detroit, M1, October 29, 1981.
* Paints Div., Wexham Rd.. Slough SL2 5DS England.
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careful blending of solvents of different evaporation
rates and solubility parameters. In the case of water-
borne paints, although a large viscosity change can be
obtained under favorable conditions, it is extremely
sensitive to changes in relative humidity.

Paint Rheology

In order to compensate for the loss of control of vis-
cosity obtained by solvent evaporation, several authors
have analyzed the ideal rheology for a high solids
paint.”>’

They reach similar conclusions: a pseudoplastic rheol-
ogy is desirable. Such a rheology is illustrated in Figure |
which shows the relationship between shear rate y and
shear stress 7. Such a rheology may be treated by the
Ostwald power law 7= n'y" in which case a plot of
log 7 against log , as shown in Figure 2, is a straight
line of slope in which may be extrapolated to a low shear
rate, e.g., | sec” approximately equivalent to conditions
during sagging, or to a high shear rate, e.g., greater than
10,000 sec™' approximately equivalent to shear condi-
tions in spray application.

Real paint systems may not provide a perfect fit to
such a model but the model can provide a valuable tool
in predicating spray behavior. Paint application pro-
cesses subject the paint to fairly high, and in spray
processes, to very high shear rates for a very short period.
Once the paint is on the substrate, however, a very low
shear stress or shear rate applies so that a paint which is
pseudoplastic will show a rise in apparent viscosity which
can compensate for the limited viscosity change available
in high solids finishes caused by evaporation of the small
amount of solvent. In the case of a finish coat, the appar-
ent viscosity on the substrate must not be so high as to
prevent adequate leveling of the paint film."*

METALLIC APPEARANCE

About 70% of the cars produced in the United States,
and a smaller, but still high, percentage produced else-
where, are coated with a metallic finish. The diffe