






NEWLYDISCOVERED
RHEOLOGICAL

PROPERTIES FOR SALE.
Once you set foot in the

bright, new world of UCAR
Associative Thickeners you'll
never look back.

Because our new UCAR
Thickeners SCT-IOO and
SCT-200 are nonionic, water
soluble synthetic polymers
designed to give your architec
tural, industrial and mainte
nance latex paints superior
performance.

Improved flow and leveling,
higher gloss and better hiding
are just some of the benefits
that come with the territory

Compared to the thickeners
you're probably using no~
you'll appreciate the significant
advantages of DCAR Thick
eners SCT-IOO and SCT-200
in terms of higher film build
and superior spatter resistance.

UCAR is a registered tradem.uk of Union Carbide Corporation

You'll also be pleased to
know that UCAR Thickener
SeT-lOa provides the maximum
flow in both high solids and
cellulosic thickened formula
tions and that UCAR Thickener
SCT-200 imparts such good
sag resistance that it may be
the only thickener you11 need.

To discover more about our
new UCAR Thickeners, contact
your local Union Carbide
Sales Representative. Or write
to us at Department K3444,
Danbu~ CT 06817.

We think you'll find all the
rheological properties you need
to gain ground in the paint
business.

•Coatings Materials



Amillion tinycreatures iust sent
your latex paint toa waterygrave.
Now you can protect your vinyl
acrylic and 100% acrylic latex
paints from cellulase enzymes
that thin your product.

Natrosol® S, the universal
thickener for all types of latex
paint, outperforms all the rest in
three critical areas:

Superior retention of initial
viscosity; superior resistance
to enzyme attack; and superior
color acceptance.

For more about how Natrosol S
hydroxyethylcellulose can
help you produce abetter latex
paint with superior resistance to
enzyme attack, contact Hercules
Incorporated, Hercules Plaza,
Wilmington, DE 19894, Attn:
D. Joyce. Or call (302) 594-6500,
Ext. 7461.

AHERCULES
Natrosol B
The enzyme-resisting thickener.
From Hercules, of course.
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Conquer your high-solids problems.
Move up to
ACRYLOID® high-solids thermosetting acrylic
resins for low-VOC and peak performance.

Get a foothold
on exciting technology advances.
Does your high-solids coating have problems with
sagging, cratering. tacky overspray, pigment
dispersion, metal rinse-mark telegraphing, outdoor
durability? Replacing part or all of your vehicle
with an ACRYLOID high-solids thermosetting
acrylic resin could solve your problem and put
you on the track to added benefits from the latest
technology.

Get to the top
with ACRYLOID high-solids acrylics.
Using a vehicle from our family of ACRYLOID
high-solids acrylics could give your coating these
properties:

· Less than 3.0 VOC capability.
· Exterior durability.
· Excellent application properties.
· Sag resistance.
· Cratering resistance.
· Resistance to rinse-mark telegraphing.
· Easy-to-remove overspray.
· Stain, chemical, and solvent resistance.

The durability and quality performance of
ACRYLOID high-solids thermosetting polymers
have been proved by years of exposure testing
and commercial use. Our new Resin QR-954 offers
sub-3.0 VOC capability and an excellent balance
of performance properties.

Our acrylics are excellent for coating aluminum
extrusions. metal furniture (office, home, lawn,
etc.), and appliances-and for general metal
finishing. Blend them with the polyester you're
using, to upgrade performance ... or use them as
sole vehicles.

If you contact us, we'll gladly help you pick the
vehicle that will suit your application best.

Stay on top
with Rohm and Haas research and service.
In the very near future, you'll be formulating with
even higher performance "second-generation"
resins, based on new chemistry, which Rohm and
Haas research has developed and is now
evaluating.

Along with ACRYLOID high-solids vehicles come
the benefits of working with the leader in high
solids acrylics:

· New concepts evolving from creative
research and development.

· The most advanced technology. Superior
knowledge, background, and experience.

· Proven track record in commercial
applications.

· Excellent technical service. Large,
well-trained field force.

· Multiple plants-for reliable supply.
· Producer who is basic in raw materials

for acrylics.

Get help in selecting a high-solids vehicle, plus
product literature and evaluation samples by
calling your Rohm and Haas technical
representative or contacting our Marketing
Services Dept., Independence Mall West,
Philadelphia, PA 19105.

Ask us.
We've got the answers.

ROHMD
~HAAS~
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Society Officers

One of the major events during the Federation's annual "Spring Week" is the
orientation meeting between Federation Officers/Staff and officers from the Federa
tion's 26 Constituent Societies.

The eighth such meeting was held in Louisville this year and present were either
the Secretary or the Treasurer from the Societies. Interest was high and discussions
enlightening during the all-day review and critique of Federation/ Society activities,
organization, administration, and yes-problem areas.

The Federation is pleased to sponsor this meeting and the impressive near-IOO%
attendance each year is a good indication that the across-the-table dialogue is worth
while and will go on for a long time.

But what impresses us most is the continuing high caliber of ladies and gentlemen
who go through the Chairs of their Societies. These fine folks take their volunteer
work very seriously.

With such dedication, spirit, and enthusiasm, both the Federation and the Societies
have no place to go but onward and upward.

~~~
Frank J. Borrelle,

Executive Vice-President
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brittle. And exotic alloys have
been too costly.

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

Encapsulated In our XU 252 and XU 264 system this
strip of steel was Immersed In a 50% sulfuric aCid balh
for two hours at room temperature then. without
nnsll1g. putlClO a 350" oven for 30 minutes ThiS was
followed by quenching In sulfunc aCid AIIel 10 such
cycles. there was slight surface charring but no
penetration.You can now formulate

practical, durable coatings
for such difficult
applications as pollution
control equipment

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

elBA-GEIGY
epoxy hardeners

vs.thetoughest
applications

around.



Start with a high
performance resin.

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

high performance resin to
formulate a superior coating.
You also need a high
technology hardener that can
produce the desired physical
qualilies In the cured system.

Combine with a high
technology hardener.

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

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

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

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

Add in responsive service.

So when you are faced with
the toughest applications, and
need to formulate the toughest
coating systems, we believe
the choice of a supplier is
clear. The CIBA-GEIGY Resins
Department - the one source
that combines high technology
specialty resins and
hardeners. We are ready to
help with your toughest
problems at Three Skyline
Drive, Hawthorne, New York
10532. Call 800431-1900. In
New York, 914347-4700.



CHARACTERIZATION OFTHEVARIABILITY IN CORRO
SION RESISTANCE OF STEEL USING ELECTROCHEM
ICAL TECHNIQUES-R.G. Groseclose, C.M. Frey, and
F.L. Floyd

Journal of Coatings Technology, 56, No. 714, 31 (July 1984)

In testing paints for corrosion resistance, coating com
panies 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 tech
nique has been developed using anodic polarization of
metal test specimens in amildly corrosive electrolyte. This
has led to an electrochemical profile of the uncoated steel
that can predict the relative salt spray performance of the
coated panel. The variability of hot rolled steel 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.

RESIN STRUCTURE AND THE CORROSION RESIS
TANCE OF ORGANIC COATINGS: EPOXY-AlKANOl
AMINE RESINS-J.w. Holubka and RA Dickie

Journal of Coatings Technology, 56, No. 714, 43 (July 1984)

Coatings with exceptional resistance to corrosion in
duced adhesion loss have been obtained from formula
tions based on epoxy alkanolamine resins and aminoplast
crosslinkers. Spray primers with excellent corrosion
resistance have been formulated from epoxy alkanol
amine resins without the use of inhibitive pigments. The
epoxy alkanol amine resins are reaction products of
alkanolamines with Bisphenol A-epichlorohydrin epoxy
resins; the aminoplast crosslinkers are conventional
melamine-formaldehyde and urea-formaldehyde conden
sation products. Effects of resin structure on coating
performance in accelerated corrosion and humidity test
ing, ard on shelf life of formulated primers, are examined
in detail. Best results are obtained with epoxy alkanol
amine resins prepared from high molecular weight
Bisphenol A-epichlorohydrin epoxy resins and a chemi- .
cally equivalent amount (based on epoxide functionality)
of secondary alkanolamine. Control experiments suggest
that the excellent corrosion resistance of coatings formu
lated with epoxy-alkanolamine resins results from the
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resistance of the polymer to degradation by corrosion
generated hydroxide, rather than from differences in
transport properties or from the pres'ence of amine or
other specific functionality in the resin.

EFFECT OF ZINC OXIDATION ON THE CONDUCTIVITY
AND PERFORMANCE OF DI-IRON PHOSPHIDE AUG
MENTED ZINC-RICH PRIMERS-N.C. Fawcett, C.E.
Stearns, and B.G. Bufkin

Journal of Coatings Technology, 56, No. 714, 49 (July 1984)

Five pigment-grade zinc dusts are analyzed and found to
vary in oxide content from 4 to 44%. Zinc dust that is
initially low in oxide is artificially aged to create a range of
dusts with increasing oxide content. These dusts are used
to explore the effect of zinc oxidation on the anti
corrosion performance of a primer co-pigmented with
zinc and di-iron phosphide. It was found that for a primer
pigmented with an equal weight of zinc and di-iron
phosphide the optimum ZnO content ofthe zinc portion of
the pigment lies between 18 and 27%. Primer performance
in salt fog and humidity testing, and primer conductivity
are reported as functions of degree of zinc oxidation. The
results are found to be consistent with the previously
proposed mechanism for di-iron phosphide function in
zinc primers.

ElLiPSOMETRICSTUDIES OF CHElATING INHIBITOR
EFFECTS ON THE CATHODIC DELAMINATION OF AN
ORGANIC COATING ON IRON-J.J. Ritter

Journal of Coatings Technology, 56, No. 714, 55 (July 1984)

Qualitative ellipsometry has been used to study the effects
of chelating inhibitors on the cathodic delaminati.on of an
acrylic coating from an iron surface. The chelating
inhibitors 8-hydroxyquinoline (8-HQ) and 2,5 dimercapto
1,3,4 thiadiazole (DMTDA), when dispersed in the coating
were observed to delay the onset of delamination.
A similar beneficial effect was noted with a two-layer
system employing a zinc chromate primer. Catechol was
found to be an ineffective inhibitor. Moreover, when 8-HQ
and DMTDA were applied by an anodic pretreatment
procedure they were relatively ineffective, whereas 4
methylcatechol similarly applied exhibited impressive
inhibition.

Journal of Coatings Technology



maximizes the batch-to-batch
consistency of Resimene. This
new advanced computer system
"cIo!?es the loop" by continually
monitoring and adjusting the
production process for Resimene.

In addition, we're increasing
our production capabilities for
Restmene through a second
facility. centrally located in
Cincinnati. As a result. you can
depend on increased availability
and timely delivery of Resimene.

Formo~ iriform,8tlon about
ResiJneJie and how computer
batch control can help you
meetY9urCUstomers' consistency
rtfIl1iJ:"e!ri.ents, Write Monsanto
RJ{ymet' Products Company.
{)epartltteDt 804. 800 N. Lind·
heigh Blvd.St. li>uis, MO 63167.

....ene.
~;(·'l>.;;.' ;-'~ . .\.:~_ tbe II:oiI8t ,..... taaeb.
;~i,tJYJe:f4'~':,;,-::d';:': ......batcb.



Committee Activities

Environmental Control Committee

OSHA Hazard Communication Standard-A Review

The u. S. Occupational Safety and
Health Administration (OSHA) pub
lished their Hazard Communication
Standard-Final Rule in the Federal
Register of November 25, 1983.

This is a comprehensive standard cover
ing employers and employees in the
manufacturing sector, at this time. It
covers the Standard Identification Clas
sifications (SIC) Codes 20-39. Paint
manufacturing is SIC Code 28.

It is a general performance standard in
the sense that OSHA carefully explains
their objectives and requirements and
allows those affected to develop their own
wording and programs to meet the
objectives.

From the standpoint of the paint
manufacturer, all production is covered,
whether it be trade sales or industrial
coatings manufacture. The emphasis is
on the raw materials-their storage, use,
and levels of hazard.

Finished products are handled in dif
ferent ways. Industrial coatings are a raw
material to the downstream customer and
certain minimum labeling is specified for
these containers. MSDS sheets must be
furnished.

Trade sales finished products, however,
are exempt from these requirements.

Definitions

The Final Standard includes a number
of definitions which provide the frame
work to determine which employers are
covered by the Standard, what substances
are covered, how the Standard defines
hazards and how OSHA defines other
specific terms for purposes of the
Standard.

The Standard applies to both "physical"
and "health" hazards. Each of these terms
is defined by listing the various types of
physical and health hazards covered.
These listed hazards are then individually
defined, or in the case of health hazards,
further explained in an appendix.

Hazard Determination

The Standard designates as hazardous
per se, chemicals currently regulated by
OS HA and those listed in the A CGIH
TLV LIST. In addition, OSHA has
defined a carcinogen for purposes of
hazard communication as any substance
found to be a confirmed or suspected
carcinogen by IARC, NTP, or OSHA.

12

Mixtures are divided into several con
siderations. First of all, if the employer
has objective test data on the mixture as a
whole, that data must be used to deter
mine the hazards. If such data are not
available for the health hazard deter
mination, then the employer must
consider the mixture to have the health
hazards of those components which com
prise 1% or more of the total composition.
If any of the components are carcinogens,
the mixture must be considered to be
carcinogenic if the component is present
in concentrations of 0.1% or more.

Material Safety Data Sheets

Hazardous ingredients are to be listed
down to 1%; carcinogens to 0.1%.
Employers must also list ingredients
present in concentrations of less than
these percentages if there is evidence that
the permissible exposure limit may be
exceeded or if it could present a health
haz.ard in these concentrations.

Where the hazards are the same for
similar mixtures, employers may prepare
one MSDS for all of these similar
mixtures.

The MSDS should be provided with
the first shipment; if updated. the new
version must be transmitted in the next
shipment.

Written Hazard
Communication Program

Every employer must have a written
program which includes: how the
employer plans to meet the provisions of
the Standard regarding labcls. MSDSs
and training; a list of the hazardous
chemicals in the work area; the methods
the employer will use to inform employees
of non-routine tasks, as well as hazards
associated with chemicals contained in
unlabeled pipes in their work areas; and
the methods employers will use to inform
contractors in their manufacturing fa
cilities of the hazards their employees
may be exposed to.

Labels

Each container in the workplace must
be labeled, tagged, or marked with the
identity of the haz.ardous chemicals con
tained therein. and hazard warnings

appropriate for employee protection. For
stationary containers, employers may use
standard operating procedures, process
sheets, batch tickets, blend tickets, or
other similar means as a substitute for
individual labels.

Employee Information
and Training

Employers are to establish a training
and information program for employees
exposed to hazardous chemicals. Em
ployees are to be informed of the require
ment of the Final Standard and the
components of the hazard communica
tion program in their workplace.

Employees are also to be informed of
any operations in their work area where
hazardous chemicals are present. and
wherc the employer will be keeping the
written material required by the Standard.

Employees are to be trained regarding
methods and observations they may use
to detect the presence of a hazardous
chemical in their work area. The employer
is to thoroughly explain the hazard
communication program implemented in
that workplace and how to use the hazard
information provided.

The Hazardous Materials Identifica
tion System (HMIS) developed by the
National Paint and Coatings Association
is an excellent system for complying with
the requirements of the OSHA Standard.

Trade Secrets

OSHA recognizes in the Final Stan
dard that specific chemical identity in
formation can constitute a bona fide
trade secret. and thus provisions are
made to protect such an identity while
providing for the proper protection of
exposed employees. This is accomplished
by providing for limited trade secret
disclosure to health professionals under
prescribed conditions of need and
confidentiality.

Effective Dates

November 25, 1983-Final Rule
published.

November 25. 1985 Labeling and
MS DS programs in place.

May 25. 1986- Full compliance with
all other provisions. including employee
training.

Journal of Coatings Technology



Best of all, Modaflow Powder III is backed
one of the world's largest chemical compalli
Monsanto-recognized by the coatings ind
as the acrylic flow aid leader for over 25 y

Now you can have a more act
flow aid, for a less active price/!~
Modaflow Powder III. Call I-SOO-"

:--' 325-4330, extension 33Sl. forthe,~,.
Modaflow Powder III price .schedule;·
and a free sample.
ModafloW" is a trademark of Monsanto Company.
©Monsanto Company 1984 MPP-4-310

-

more active flow at .
less active price.

Presenting ModafloW® Powder 1II resin modifier
... the improved acrylic flow aid by Monsanto
that costs less than Modaflow Powder II, yet offers
more active ingredient.

Modaflow Powder III has 5% more
active ingredient than Modaflow
Powder II: 65% as compared to the
previous 60%. So you can use S%
less material than Modaflow Powder
II in your formulations.

In addition, Modaflow Powder
III is based on a more efficient
processing technique. As a result,
we're able to produce and sell
Modaflow Powder III for less per
pound than its predecessor. And
that adds up to savings for you.
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INDUSTRYABIG ACRYLIC FAVOR
Offer Roof Masflcs
Based on New
RHOPLEX ™ EC Technology
Introducing RHOPLEX® EC-1895 emulsion for
superior resistance to water ponding conditions
and RHOPLEX EC-1791 emulsion for superior
adhesion to polyurethane foam. Acrylics from
RHOPLEX EC technology are well known for:

• Long term durability
• Long lasting flexibility even at low

temperatures
• Superior dirt pick-up resistance and

reflectivity

RHOPLEX EC-1685 acrylic is the standard, when
water ponding and adhesion are not problems.

For flat roofs with potential water ponding
problems, the new RHOPLEX EC-1895 acrylic
helps to keep bulk water from passing through
the protective coating. Acrylics are known as
breathers, not water vapor barriers, They
transmit low levels of water vapor through the
coating and thereby resist the formation of
vapor traps in the building.

Another new roof mastic polymer. RHOPLEX
EC-1791 provides elastomeric coatings with
superior wet and dry adhesion to low and high
density polyurethane foam.

Do your roofing contractors the favor
of providing a seamless coating based on
RHOPLEX EC technology. It goes on faster than
sheets, eliminates hot tars, and reduces
customer call backs. This saves time and
money.

All you need to do to profit from this business
opportunity is to combine your paint formu
lating know-how with RHOPLEX EC technology.
Find out more about the product-line of acrylic
polymers designed specifically for roof mastics.
Write to Rohm and Haas Company, Marketing
SeNices Department. Independence Mall
West. Philadelphia, PA 19105.

RDHMD
~HAAS~
PHILADELPHIA, PA. 19105



"CREATIVE COWRSHIP
FOR OVERA CENTURY"

COLORSHIPis TECHNOLOGY
The Yankee Clippership represented American technological
leadership as it roamed the world's oceans in the 19th century.
Nothing could match its design for speed, stability and
stature. In the same tradition, Pfizer has been on the
leading edge of Pigment technology for over a

~~_lIiiiiJ century. Introduction of "engineered" products At::::;;£.~~~~£
such at Pferrisperse'" Iron Oxide Slurry, Precipitated Kroma~
Reds, and Low Viscosity Yellows demonstrates a continuous
commitment to technology. High purity and consistent
quality have resulted in the specification ofPfIzer oxides
in the rocket motors ofAmerica's newest voyager
The Space Shuttle. Colorship is commitment to
technology. At PfIzer, there's no other way.

-MINERALS, PIGMENTS
& METALS DIVISION

Dept.3e-2
235 E. 42nd Street, New York, N.Y. 10017



Federation news

REPORT FROM THE EXECUTIVE VICE-PRESIDENT

Initial FSCT 'Spring Week' Glowing Success in Louisville

The Federalion's first "Spring Week"
could nOl have made ilS debut al a beller
location and al a betlcr time. The weather
in louisville was very pleasanl and was
exceeded ooly by the superb hospitality
eXlended and arranged by the Louisville
Sociely. local painl manufacturers and
supplier firms. Louisville Convention
Bureau. the Galt House. and the Com
monwealth Convention Center. The red
carpel was out everywhere.

There were three major events: (I)
Seminar on "Prod ucing Painl Efficiently.
Safely. and Economically"; (2) Society
Officers Meeling; and (3) Board of
Dircclors Meeling. In between were
receptions sponsored by our hosts.

Seminar

The Seminar on May 15 16 at the
beauliful Convention Cenler was a great
success. Attendance was 136. of which
113 wcre paid. From all reports. allendees
were pleased with lhe subject matter.lhe
speakers. and the arrangements.

Society Officers Meeting

This full-day orientation session on
\1ay 17 at lhe Galt House was attended
by 26 Society Officers and three new
Society Representatives to the Federation
Board. II was lhe Xth annual meeting and.
like all previous ones. was an enlightening
and informative meeting for all who
participated.

Board of Directors Meeting

Major business from this meeling on
\1ay IX at lhe Galt House follow.

Allelldance (54): Thirty-four members
of Board and 20 guests (among lhem the
President of NPCA and 15 Sociely
Officers who stayed over from the previ
ous day's mecting).

FSCT Financial Report: First 4uarter
stalement indicated lhat income and
npenses are in keeping with the budget.

Technical Ad,'i.wr: Roy Brown re
ported lhat Fedemtion-sponsored Pro
ficiency Tesling Program is underway
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with 25 participants. Eight Socielies are
cooperating in Mildew Research Program
by making sample paints and putling out
for exposure. Roy was given green light
to prepare program for 1985 Seminar
(May 14 15. Baltimore) on painting new
homes and maintaining and protecting
appearance of existing homes.

1991 Annual Meeting and Paint Show:
Board approved Execulive Commitlee
recommendation that 1991 Annual Meet
ing and Paint Show be held in Toronto.
Ont.. Canada. November 4-6-the only
dates available in lhal city during Fall
1991. (NPCA will be in San Francisco.
October 21-23).

Paint Research InstilUte: Board ap
proved following recommendations of
Executive Commitlee:

(I) That the Paint Research Institute
not be dissolved (as recommended by the
PRI Trustees) but kept..alive for lhe
purpose of maintaining the Roon Fund.

(2) That the name "Paint Research
Institute" be changed to "Roon Fund."

(3) That the principal and interest of
thc Roon Fund be distributed in a
rna nner consistent with the objectives of
PRJ.

(4) Thai the Federation Board of
Directors (slockholders of PRI) elecl the
Execulivc Commillee as Trustees of the
"Roon Fund:' with the intention that
they would retain the Investment Com
mitlee to manage lhe Fund.

PR I Trustecs must approve the name
change and the accompanying changes in
PRI By-laws. If they do, PRI will
become "Roon Fund" during Annual
Meeling in Chicago.

In anticipation of change to "Roon
Fund." President Terryl Johnson ap
pointed Ad Hoc Commitlee 10 determine
the research and educational. etc.. areas
in which lhe Federation should be en
gaged. (Past-!'resident Howard Jerome is
Chairman; eil S. Estrada, Past-Presi
dent and Chairman of Investment Com
millee; Dr. ThomasJ. Miranda, President
of PRI: Dr. Percy E. Pierce, PRI Trustee,
and Saul Spindel. Chairman ofTechnical
Advisory Commillee). They will meet
soon.

Society Business: Hooston invited Fed
eration to hold 1993 Annual Meeting and
Paint Show in that city, on occasion of
Society's 50th Anniversary.

Federation Honorary Membership:
J.e. Leslie, President of Federation in
1974-75, was unanimously elected to
Federalion Honorary Membership by
Board.

Nominations: The slate for 1984-85
presented by the Nominating Committee
IS:

President-Elect-Bill Mirick, ofCDIC
Treasurer-Carlos Dorris, of Dallas
Executive Committee-Saul Spindel,

of New York (3 years)
Board (At-Large)-Jim Geiger, of

Southern (2 years)
Dick Kiefer, of Philadelphia (2 years)

Board (Past-President)-Mike Malaga,
of Cleveland (2 years)

Jim McCormick, of Baltimore, nominated
John Emmerling, of Baltimore, as a
Board Member-At-Large. (There will
therefore be three candidates for the two
positions).

Federation Office: Regarding the relo
cation of the Federation office in Phila
delphia, the Board okayed the Executive
Committee's recommendations to con
tinue negotiations toward the purchase of
office condominium space-conditioned
upon approval of final terms by the
Board. The purchase is of 8,000 sf of
space on one floor of completely reno
vated building at 1608 Walnut St. (four
blocks from present location) ... 6,000
sf would be utilized for Federation
offices ... remaining 2,000 sf is for future
growth, but for initial years, would be
rented.

By-Laws: Proposed amendment pro
viding lhe annual appointment of PRJ
Trustees as a specific duty of the Federa
tion President was withdrawn.

Proposed amendment regarding staff
participalion in work of committees
(ArtiCle V-C) was given first reading.

Annual Meeting and Paint Show: All
plans going well for another "big one" in
Chicago, October 24-26. Show will be big
gest with 190 exhibitors in 45,000 net sf.
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Federation news

Two Speakers to 'Kick-Off' 1984 Annual Meeting
At Opening Session in Chicago

Headquarters Hotel

The Conrad Hilton will serve as head
quarters hotel. Other hotels with blocks
of rooms set aside for the Annual
Meeting are the Americana Congress,
Continental, Essex Inn, Hyatt Regency,
McCormick Center, and Palmer House.

Room Reservations

All requests for rooms and suites must
be sent to the Federation office on the
official housing form which has been
mailed to all members and is included in
this issue (see pages 25-29). Additional
housing forms are available from the
Federation headquarters office.

Registration Fees

Advance registration is available for
S~ ~ ~mbers ~d SM ~ OO~

members. Fee for spouses activities is $35
in advance.

Once again there will be a special
registration fee of S25 each for retired
members and their spouses. This applies
to advance registration only.

Spouses Activities

Included in the spouses registration fee
will be a get-acquainted champagne social
on Wednesday afternoon; continental
breakfast on Thursday and Friday at the
Conrad Hilton; and a tour of Chicago
with lunch featuring a uni4ue and dazzling
show of fashions by Chieago's leading
designers.

Federation Luncheon

NPCA Meets Same Week

The National Paint & Coatings Associ
ation will hold its Annual Meeting on
October 22-24, at the Palmer House.

The back-to-back scheduling of Asso
ciation and Federation events provides
coatings industry personnel with a full
week of programming, specifically geared
to their interests.

Program Committee

Assisting Chairperson Brezinski on the
Program Steering Committee are: Joseph
A. Vasta (Vice-Chairman), of DuPont
Co., Wilmington, DE; Gordon P. Bier
wagen, of Sherwin-Williams Co.. Chi
cago, IL; G. Dale Cheever, of General
Motors, Warren, MI; Loren Hill, of
Monsanto Co., Indian Orchard, MA;
Joseph V. Koleske, of Union Carbide
Corp., S. Charleston, WV; and Clifford
Schoff, of PPG Industries, Inc.• Allison
Park, PA.

On-site registration fces will be $60 full
time and $40 onc day for members. Non
member fees will be $75 full time and S50
one day. Spouses registration will be $45
on-site.

Registration forms were mailed to all
members in April and are included in this
issue (see pages 25 29).

The Annual Federation Luncheon will
be held Friday at the Conrad Hilton
Hotel.

Presentations will be made to the
recipients of the George Baugh Heckel
Award (outstanding individual who has
contributed to the advancement of the
Federation) and the Flynn Awards (firms
judged to have the best exhibit booths in
the 1984 PaiN Industries' Show).

Robert PalorPal Buchanan

Meeting. The 1984 Paint Show is the
largest in Federation history and will
utilize all exhibit space in the Conrad
Hilton (North, East, and West Halls,
Continental Room, and International
Ballroom).

The Show is the only national exhibit
of raw materials and equipment used in
the manufacture of paints and related
coatings, and participating firms will
have their top technical personnel on
hand to discuss the latest developments in
coatings manufacturing technology.

Ex hibit hours will be 12:00 to 5:30 pm
on Wednesday, October 24; 9:30 am to
5:30 pm on Thursday. October 25; and
9:30 am to 3:00 pm on Friday, October
26.

Paint Industries' Show

The 49th Paint Industries'Show will be
held in conjunction with the Annual

Program Highlights

• Mattiello Lecture by Dr. Thomas J.
Miranda, of Whirlpool Corp.,
"Reading the Signals of Society:
Technology Push or Market Pull"

• Symposium on Color and Appear-
ance

• Seminar on Filtration Technology
• Roon Awards competition papers
• Constituent Society papers
• Papers by affiliated overseas organi

zations

The Federation is pleased to announce
that two prominent speakers, Pat
Buchanan and Robert E. Pajor. will be
featured at Wednesday's Opening Session
at its 62nd Annual Meeting in Chicago,
October 24-26.

The initial speaker. Pat Buchanan, is a
leading political strategist and syndicated
columnist, and will discuss "The 1984
Elections. "

Mr. Buchanan was a senior staff
assistant, press secretary, and speech
writer during the "Nixon Years," serving
Richard Nixon from his comeback cam
paign in the 60's to the final days of his
Presidency in 1974.

The Keynote Speaker of the Annual
Meeting, Robert E. Pajor, President and
Chief Operating Officer of the Valspar
Corp., will discuss "Meeting the Challenge
of Managing Change."

Mr. Pajor joined Valspar's Industrial
Coatings Div. in 1970, and has held the
positions of Sales Manager, Marketing
Manager, and Vice-President and General
Manager of the division. He was named
Executive Vice-President of the corpora
tion in 1981 and elected to his present
position the following year. Prior to
joining Valspar, Mr. Pajor was with
DeSoto. Inc. as a Chemist, Salesman,
and Product Manager.

The Annual Meeting will open on
Wednesday morning, October 24, in the
Conrad Hilton Hotel, and Program
Chairperson Darlene Brezinski. of
DeSoto. Inc., has announced the theme,
"Appearance and Protection-Essential
to Our Lifestyle." She and her Program
Steering Committee are developing a
schedule of presentations around this
topic.
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A N GUS CHEMICAL COMPANY

NO
COMPROMISE

ANGG

Title _

Name _

Address _

Company _

City State Zip _

FREE5endtechnical informationwhich describesthe
properties ofANGUS NiPar S-20'" in eopxy
coatings, plus a sample ofANGUS NiPar 5-20.

ANGUS NiPar 5·20
for epoxy coating
formulations
ANGUS NiPar S-20
adds high adsorption
energy to your solvent
blend. It displaces the
monomolecula~, I t.~

film of water 4;. '
on the surface
of pigments fJ
or sub- -z::«- ,. '

---.:1:: " ~'\

strates. ~~ ~

~~~~~te~~C
coatings, ~ l\~ I

a NiPar S-20 based formulation enhances ~
the ability of epoxy resins to wet and coat
pigment particles. A solvent blend with
NiPar S-20 also promotes thorough drying
to ensure dry-film integrity

Angus" NiPar S-20™
CHEMICAL COMPANYr----------------------

You demand a
substrate dry
enough for your
epoxy coating to
wet and coat unl·
fonnly every time.
Why compromise,
whenANGUS
NiPar 5-20" can
solve this problem
and you also get:

• More efficient
wetting of the substrate

• More thorough pigment dispersion

• Increased film integrity

• Increased flow
during application

TelephoneI--J Telex'----- _

-..;=---------------"--t Mail coupon to: ANGUS Chemical Company
ell984 ANGUS Chemical Company 2211 Sanders Road

Nnrthhrnok. Il60062

SpecifyANGUS NiPar S-20. Its unique prorr
erties assure thorough wetting ofsurfaces
and pigments by displacement of water;
while providing other benefits during the
manufacture, application and drying of
epoxy coatings. ANGUS NiPar S-20 will
improve the all-around performance ofyour
solvent system, enhancing the ability of the
coating to protect the substrate. Use the

.~-;..... . coupon to order a

II
'a' '. ~;f).".cd~ - sample of

"/~ ~ -':.:'r . t' ',' NiPar S-20 or call
. ~i' .~ - the sample desk

. direct (800) 323-6210,,=- /I/inois call collect
(312) 498-6700.



Governmentand Industry

Coated Coil Rebounds in 1983; Prognosis Good for '84

Eastman Opens Chemicals from Coal Facility

A steady strengthening in key end-use
markets in 1983, particularly during the
last half of the year, has positioned the
coil coating industry for significant
growth in 1984.

The National Coil Coaters Association
announced that strong customer activity
during the fourth quarter of 1983 pushed
full year shipment tonnage 22.5% ahead
of 1982. Total estimated North American
shipments of pre-coated steel and alumi
num surged to 3.8 million tons, compared
to 3.1 million tons in 1982. This was the
third highest total in the industry's history
despite a prolonged recession.

Coil coated steel shipments soared
23.4% from 1982 levels to 3.1 million
tons, according to NCCA estimates, and
estimated deliveries of coil coated alumi
num jumped 18.5% to 731,000 tons of
metal in 1983.

The National Coil Coaters Association
compiles these estimates based on actual
shipments reported to the association by
both member and non-member com
panies. Figures are calculated for North
American markets only.

NCCA member executives agreed that
the impressive gains in 1983 reflect both
the strength of the recovery in customer
industries and increased penetration of
these industries by coated coil. They look
toward an improved business climate in
1984 and beyond.

Transportation

Transportation and building products
remained the two largest markets for
coated coil in 1983. Rebounding com
mercial and residential construction and
increased auto sales spurred demand for
pre-coated metal in these industries.

Steel pre-coated with weldable zinc
rich primers for passenger cars, trucks,
and vans is the largest single tonnage
product charted by the NCCA and
accounted for over one million tons of
coated coil in 1983. Automakers use the
specially-coated steel heavily in their
battle against rust.

Shipments of this product to the
automotive industry jumped 34.9% last
year compared to 1982. Coil coated steel
deliveries to the entire transportation
industry were up 33.5% overall.

Building and Appliance

Building products, the number two
user of pre-coated steel, posted a more
modest 25% tonnage gain for 1983.
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Increased usage in preengineered build
ings, rural building products, roof deck
ing and metal doors and windows led the
way. Portable buildings and parts, though
still a relatively small end use, increased
coated steel usage more than fourfold.

However, appliance manufacturersdra
matically increased their use of coil
coated steel during the year. Shipments to
this industry Skyrocketed 57.8%-far
more than the increase in the number of
units built. NCCA members indicated
that the quality-conscious appliance
makers are switching to pre-coated stock
in new and renovated plant facilities.

Residential construction and renova
tion paced coil coated aluminum's re
covery during 1983. Pre-coated alumi
num posted a 13.5% increase in tonnage
shipped to the building products in
dustry, led by strong increases in resi
dential soffit, fascia and trim (up 76.9%)
and siding and roofing (up 41.4%).

Containers

Containers and packaging was close
behind with an eight percent increase in

Eastman Kodak's Chemical Division
has opened facilities in Kingsport. TN,
for the manufacture of chemicals from
coal. Tennessee Eastman is the first
manufacturer in the United States to
develop and commercialize new chemical
technology which utilizes coal as a raw
material in the production of acetic
anhydride.

The completion of the facilities culmi
nates more than a decade of work by the
company to investigate alternate raw
material sources, develop new technology
to manufacture acetic anhydride, acquire
other necessary technologies from around
the world, and design and construct the
facilities. The use of coal substantially
reduces the company's dependence on
petroleum-related materials and will re
sult in significant energy savings.

The new facilities have the capacity to
daily convert 900 tons of coal from
nearby Appalachian coal fields into syn
thesis gas, which is used as feedstock for
making methanol and acetic anhydride.
The methanol plant has an annual capae-

consumption of coil coated aluminum.
The largest single tonnage use of pre
coated aluminum is metal cans, can ends
and tabs; tonnage delivered to this market
segment increased 7.4% in 1983.

NCCA members pointed out that key
customer industries such as automobiles.
construction and appliances are recover
ing from a multi-year recession. Coil
coating industry leaders expressed confi
dence thaI stable interest rates combined
with consumer confidence will lead to
further gains in 1984.

Cosan Names Sales Agents

Cosan Chemical Corp., Carlstadt. NJ.
has appointed the Jesse S. Young Co..
Elizabeth, NJ, as sales agents for thc
firm's line of driers, anti-skinning agents.
bactericides. fungicides, and chemical
specialties for the paint induslry. Included
in the lerritory to be covered by Jesse S.
Young Co. will be metropolitan New
York, Long Island. and northern l\ew
Jersey.

ity of 55 million gallons. some of which is
used to produce methyl acetate. an
intermediate used in acetic anhydride
manufacturing. The new acctic anhydride
plant can produce 500 million pounds of
acetic anhydride annually, aboul half of
the company's requirement.

Several plants and processes interacl in
the new facilities. A coal gasification
plant, supplied with oxygen from a new
air separation plant which was built. and
is owned and operated by Air Products
and Chemicals, Inc.. produces gases from
coal. Gases generated in the gasification
plant arc treated in a separation process
to remove hydrogen sulfide and carbon
dioxide from the gas stream. Further
processing of the hydrogen sulfide con
verts it inlo sulfur which is sold to sulfuric
acid manufacturers. Part of the carbon
monoxide-hydrogen gas stream is pro
cessed to produce methanol. Next. the
methanol is reacted with acetic acid to
produce methyl acetate. The methyl
acetate and carbon monoxide gas stream
are then reacted to produce acetic an
hydride.
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Our newest advance in super dispersibility.
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FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY

Housing and Advance
Registration Forms

62nd ANNUAL MEETING
49th PAINT INDUSTRIES' SHOW

CONRAD HILTON HOTEL • OCTOBER 24, 25, 26



1984 ADVANCE REGISTRATION
FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY

1315 Walnut St., Philadelphia, PA 19107

CI

u
V

Office Use Only

Date received _
Amount $ _

Check No.

Please fill out this form and mail with a check in the correct amount (made payable to the FSCT) to the Federation
address shown above. All checks must be payable in U.S. Funds. Any that are not will be returned. DEADLINE
DATE FOR ADVANCE REGISTRATION IS SEPTEMBER 17. NONE WILL BE ACCEPTED AFTER THAT DATE.

A$10.00 charge will be made for cancellations received prior to September 17. No refunds will be made after that date.

INDUSTRY REGISTRATION FEES: INFORMATION FOR REGISTRATION BADGE:

'::"':";"';'=-;-.,....---,---r-..-------r-.----.-,------,--,--,...---,--,---,--,----,---,--, i
STATE (U.S. only) !

$50.00

$65.00

Federation Constituent Society

A 0 MEMBER

CC 0 Manufacturers of
Equipment and
Containers

B 0 NON·MEMBER

YOUR COMPANY (CHECK ONE BLOCK ONLY) YOUR POSITION (CHECK ONE BLOCK ONLy)l
r

AA 0 Manufacturers of Paints, DD 0 Sales Agent for Raw KK 0 Management! PP 0 Technical Sales Servicl
Varnishes, Lacquers, Materials and Equipment Administration QQ 0 Sales and Marketing II

Pnnllng Inks, Sealants EE 0 Government Agency LL 0 Manufacturing and
E' . RR 0 Consultant

BB 0 Manufacturers of Raw FF 0 ResearchfTesting/ Consulting nglneenng
Materials GG 0 Educationallnstitution/ MM 0 Quality Control SS 0 EducatorlStudenli I

Library NN 0 Research and Llbranan I
HH 0 Paint Consumer Development IT 0 Other

JJ 0 Other

Please name the Federation
Society in which you are a paid
up member:

G 0 SPECIAL FEE FOR rn t

RETIRED MEMBERS $25.00 MAILING ZONE COUNTRY (OTHER THAN U.S.) J

Federation Constituent Society = I
BUSINESS CLASSIFICATION DATA FOR THE ABOVE REGISTRANT:

SPOUSES REGISTRATION AND INFORMATION FOR REGISTRATION BADGE:

SPECIAL FEE FOR THE
SPOUSES OF RETIRED
MEMBERS ONLY:
H 0 $25.00

D 0 SPOUSE $35.00

MAILING ZONE=
TICKETS FOR FEDERATION LUNCHEON,
FRIDAY, OCTOBER 26 (@ $20.00)

z 0 NUMBER REQUIRED:
$20.00 EACH.

A CHECK IN THE AMOUNT OF:

$-----

IS ENCLOSED



1984 Annual Meeting

Paint Industries' Show

October 24, 25, 26

Conrad Hilton Hotel

Chicago, Illinois

\~,\es for Co.
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OPENING SESSION
Wednesday, October 24

"The 1984 Elections"

Pat Buchanan

A leading strategist and syndicated columnist, Pat Buchanan will
draw on his years of political experience as he addresses the
Opening Session of the Annual Meeting. Mr. Buchanan served
as senior staff assistant, press secretary, and speech writer
during the "Nixon Years," from the comeback campaign to the
final days of Nixon's Presidency in 1974.

Pat Buchanan

"Meeting the Challenge of Managing Change"

Robert E. Pajor

Robert E. Pajor, the Keynote Speaker of the Annual Meeting is
President and Chief Operating Officer of the Valspar Corp. He
joined Valspar's Industrial Coatings Division in 1970, and has
held the positions of Sales Manager, Marketing Manager, and
Vice-President and General Manager of the division. Mr. Pajor
was named Executive Vice-President of the corporation in 1981
and was elected to his present position the following year.

Robert E. Pajor
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FSCT 1984 ANNUAL MEETING AND PAINT INDUSTRIES' SHOW
CONRAD HILTON HOTEL, CHICAGO, ILLINOIS

OCTOBER 24, 25, 26 (Wednesday, Thursday, Friday)

APPLICATION FOR HOTEL ACCOMMODATIONS

MAil Fed. Socs. Coatings Tech.
TO: 1315 Walnut St.-Dept. H

Philadelphia, PA 19107

Please indicate below the type of accommodations requested and choice of hotels. All reservations will be
processed by the Housing Bureau of the Chicago Convention & Visitors Bureau. Hotel assignments will be
made in accordance with prevailing availability. The Housing Bureau will send you an acknowledgment,
noting the hotel to which you have been assigned. The confirmation of your reservation will come to you

directly from the hotel, to whom you must direct all inquiries.

All reservations will be held until 6:00 p.m. and none can be guaranteed after September 28.

TYPE OF ACCOMMODATION NUMBER RATE REQUESTED

Single (1 person)

Double (2 persons)

Twin (2 persons)

Suite (parlor and 1 bedroom)

Suite (parlor and 2 bedrooms)

CHOICE OF HOTELS:

1st

2nd

3rd

4th

AddressName

NAMES AND ADDRESSES OF ROOM OCCUPANTS AND DATES OF ARRIVAL DEPARTURE

Dates
Arrive Depart

Type of
Room

--

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

SEND CONFIRMATION FOR ALL RESERVATIONS TO:

Name' _

Company _

Address _

City State or Province _

Country Mailing Code ------------

Telephone _

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



HOTEL INFORMATION AND RATES

All Room Rates Are Subject to a City and State Tax of 9.1%.

Doubles Parlor & Parlor &
Hotel Singles Twin 1 Bedroom 2 Bedrooms

• Conrad Hilton 65-71-82-86-97 81-97-98-102-113 100 to 355 255 to 475

'Conrad Hilton Towers 82-102 98-118

Americana Congress 55 65 85 to 300 175 to 400

Continental 70 85 175 to 240 240 to 450

Essex Inn 46-54-60-66 56-64-70-76

Hyatt Regency 94-104-114-124 109-119:129-139 175 to 525 275 to 625

McCormick Center 68-78-86-96-104 80-90-98-108-116

tPalmer House 75-90-105-115-130 95-110-125-135-150 165 &up 395 & up

• Requests for accommodations at the Conrad Hilton will be limited to five rooms per company. A parlor counts as one room.
Additional reservations will be assigned to other cooperating hotels.

t Reservations for the Palmer House will be accepted for arrival beginning Wednesday only.
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we're helping
Detroit's 7million unil
auto industry wealher
the compet-Ill-on Today more than ever, it is

• :~~~~~:i~~~~:~~;;r~:e
vehicles that offer the greatest

possible value for the dollar. Reichhold is playing a major role in that effort by providing the auto
makers with specialty chemicals that bring new efficiencies and higher quality standards to their
manufacturing procedures.

For example, our advanced binder systems enable highly efficient application of undercoating
paints. Our thermoplastics make it possible to produce bumper guards that are strong yet
lightweight. And our phenolic resins can be found hard at work in brake linings, brake pistons and
switching gear. In fact, from the headlights to the taillights-both inside and out-high-performance
Reichhold products are helping give the auto industry a new competitive edge.

But Detroit is only one place where Reichhold Performance Technology is helping set a new
pace. From coast to coast and border to border, we're serving REICHHOLD@
many of today's fastest moving industries. To leam the full
scope of our involvement, contact: Reichhold Chemicals, Inc., ------------
525 North Broadway, White Plains, NY 10603. PERFORMANCE TECI-NOl.OGY



Characterization of the Variability
In Corrosion Resistance of Steel

Using Electrochemical Techniques

R.G. Groseclose, C.M. Frey, and F.L. Floyd
Glidden Coatings and Resins, Division of SCM Corporation'

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 has led to an
electrochemical profile of the uncoated steel that
can predict the relative salt spray performance of the
coated panel. The variability of hot rolled steel has
also been quantified. Additional characterization
was carried out on abrasively polished and sand
blasted steel. Such mechanical cleaning was shown
to dramatically reduce the variability of the steel.

INTRODUCTION

The corrosion rcsistancc of a coatcd metal panel is a
compositc of the steel quality. its surface preparation or
pretreatment. and the properties of the coating. Recently,
investigators in the auto. appliance. and steel industries
have concluded that carbonaceous deposits found on the
surface of the steel can be related to the variable
performance of the coated panels in salt spray testing. J-4

The carbon contamination has been traced to the rolling
oils which become bound to the coil surface during batch
annealing. 5 The common techniques for determining the
cleanliness of the steel have been Auger Electron
Spectroscopy and ESCA (Electron Spectroscopy for
Chemical Analysis)· While these techniques work well.
the instrumentation is expensive and not well-suited to
routine use in quality control.

°IM;1 Sprague ~d .. Slrllng\,ilk. 011 441.1~.

I'r.:-..:nl\·J ,lllh\"Il()lh i\nnu;ll.\kcling "rlhl' h'Jl'r;lliilli "I SI",:irli\,\ lnr ('lIalmg' I ",chntllugy.
So\embcr 4, 1982. in Washington. DC.

Corrcspondena: should be addressed 10 Dr. "loyd.
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The purpose of this paper is to present electrochemical
techniques for assessing both the quality and variability
of cold rolled steel (CRS) and hot rolled steel (HRS), as
well as the effect of various mechanical surface treat
ments-sandblasting and abrasive polishing.

THEORY

When a piece of metal corrodes it contains active
anodic and cathodic sites. For iron immersed in water
containing oxygen. the following reactions take place at
the anode:

Fe - Fe" + 2e'
~Fe'.I+e·

[0,]

This leads to dissolution of the iron substrate. At the
cathode, the corresponding reactions are:

0, + 2H,0 + 4e' - 40H'
2H' + 2c' - H,

Electrochemical techniques offer a way to accelerate
the rate of corrosion as well as to look at the anodic and
cathodic reactions separately. The two quantities used to
characterize an electrochemical reaction are current and
potential. The "corrosion potential" (EcoRR) of a given
metal specimen is measured by determining the voltage
difference between a metal immersed in a corrosive media
and an appropriate reference electrode (such as a
saturated calomel electrode). A metal at EcoRR is at
equilibrium with its environment; the anodic and ca
thodic currents are equal in magnitude, so there is no net
current flow. As the potential of the metal is changed in
the positive direction (anodic) or the negative direction
(cathodic) relative to EcoRR, a current can be measured.
This is displayed in Figure I. If the specimen is polarized
slightly in the positive direction, the anodic current
predominates at the expense of the cathodic current. As
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+1OO

'HOOIC

CURRENT DENSITY nA/cm2

Figure 1-ldeallzed plot of potential vs current. (From refer
ence 8)

the specimen potential is driven further positive, the
cathodic current component becomes negligible. When
the resultant potential-current function is plotted on
semi-log paper, it usually exhibits a linear region for both
cathodic and anodic plots (Figure I). A projection of the
linear region defines iroRR at the intersection with EcoRR .7

Potentiodynamic Polarization

In potentiodynamic polarization techniques the metal
specimen is scanned in the anodic direction (positive to
ErDRR) or the cathodic direction (negative to EcoRR). This
allows one to study the corrosion performance of the
metal as either an anode or cathode. Investigations of
passivation tendencies and effects of inhibitors or
oxidizers are easily performed with this technique.
Examples of several potentiodynamic scans are given in
Figure 2, with each number representing a separate
anodic and cathodic scan. If each plot represents a
separate metal specimen, the following statements could
be made about their corrosion resistance:

(I) The more positive the corrosion potential (ECORR ),
the easier the metal can be oxidized and form a passive
iron oxide film (i.e., Sample I will corrode less than
Sample 2).

(2) If two metal specimens have the same corrosion
potential, the sample with the lower current (imR R), (2)
compared to (3), would corrode less.

Similar guidelines can be developed for the influence of
various electrolytes on corrosion (Brasher' and Morris'\
The situation is slightly more complicated when the metal
specimen exhibits passive behavior over an entire
potentiodynamic scan. Figure 3 is an idealized example of
two different metal samples with the same EmRR, yet
Sample a has relatively little change in current (around 5X
10) nano-amps/ cm2

) over a fairly wide change in
potential. This is an example of passive behavior. Sample
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b has continuing rising currents during the scan. Thus
.Sample a would corrode less than Sample b.

EXPERIMENTAL

Test Specimens and Cleaning Procedures

Sandblasted cold rolled steel (CRS) and hot rolled steel
(HRS) as well as untreated HRS, were obtained from a
commercial steel fabricating shop. Polished and unpol
ished 4" X 12" CRS panels were obtained from a
commercial source known for consistency of product.
Test coupons (2" X 4") were cut immediately before
electrochemical measurements and were degreased for
five minutes in boiling xylene. For systems that were to be
electrochemically cleaned, the degreased test panel was
placed in the electrochemical cell with 100 ml of the test
electrolyte and cathodically cleaned for 30 seconds by
keeping the potential at - 2.0 volts below EmRR . The test
electrolyte was then removed and the cell rinsed several
times with deionized water. Fresh test electrolyte (100
ml) was then added and the electrochemical measure
ments performed.

Electrolyte Solutions

The 5% NaCI solution was prepared from analytical
grade salt and deionized water. The 0.025 m sodium
tetraborate, 0.01 m sodium chloride, and pH 9.3 buffer
were prepared from analytical grade chemicals obtained
from common commercial sources.

Test Cell

All measurements in this paper were carried out using
the test cell shown in Figure 4. The cell is a 47 mm X 152
mm long Pyrex pipe with a TFE gasket which is clamped
to the metal substrate (2"X 4" test coupon). This exposes a
portion of the metal sample, 38 mm in diameter (1.19
cm2

), to the test electrolyte. The two counter electrodes
are high density graphite rods and the reference electrode
is a standard calomel type. To avoid contamination. the

IJ 11111

III -u -Hill

~

>

a: IJ ',lUI
~

a

~

a

z
~ -L1 Jilil

IJ'mll

Figure 2-ldeallzed potentiodynamic scans showing differences
In ECORR and icORR

Journal of Coatings Technology



CORROSION RESISTANCE OF STEEL

Method #

Table 1-Test Conditions

Electrolyte
Electrochemical

Cleaning

REFERENCE
ELECTRODE

Anodic Polarization:
I . NaCI/ Rorate
2 NaCI/ Rorate
.1 . . .. 5'1<. NaCI
4.. . ... 50/, NaCI

Cathodic Polarization:
5 NaCiI Rorate
6 NaCi/ Borate
7 ....•••••••..... 50/, NaCI
~ .... 50/, NaCi

Yes
No
Ves
No

Ves
No
Ves
No

COUNTER
ELECTRODE

reference electrode makes contact with the solution
through a remote reference junction.

Figure 4-Electrochemlcals test cell

Figure 5-Five hundred hours salt spray 01 primer 1C over two
different lots 01 CRS. Each panel illustrated is representallve 01

twelve panels

WORKING
ELECTRODE

LOT BLOT A

Five drawdowns each of three different water-based
primers (Table 2) were made with a 6 mil Bird blade for
each lot ofCRS. The panels were hand cleaned with MEK
prior to coating. Dry film thickness was 2.7-3.0 mils.
After drying seven days. the backs and edges of the
scribed panels were primed with a heavy duty solvent
based primer and placed in salt spray. Panels were rated

w
u o 200'" yb~

w
>

<% o DOD

<%

ii
z -0 200

0
0.

Figure 3-ldealized anodic potentiodynamic scans showing
differences in passivation

o '-100

-0 '"'100

V~L TS

Sail Spray Testing

Five different lots ofCRS were tested in salt spray and
electrochemically. Haifa CRS panel (4"X 12") was coated
with a test primer and 'the other half retained for
electrochemical testing. This way the same panel could be
tested in salt spray (coated) and on the corrosion meter
(uncoated).

CURRENT DENS 1TV (noh.l )

100 10 1 102 103 lOY 105 -~~~;o9

Test Instrumentation and Conditions

The test instrument was a Princeton Applied Research
(Princeton. NJ) Model 350 (PAR-350) computerized
corrosion measurement system. All scans were run at 0.1
mv/sec. The anodic polarization measurements were
carried out from E("IlKa to E("llaa +250 mv. For cathodic
polarization the range was E("oaa to Emaa - 250 mv.
Different metal test specimens were used for anodic vs
cathodic scans. All samples were equilibrated in the test
electrolyte for 30 minutes before electrochemical testing.
Eight different tcst methods were tried (Table I). The
\'ariables were: type of scan. test electrolyte. and metal
pre-cleaning. In addition to the equilibration time, an
anodic or cathodic polarization required 45 minutes.

Vol. 56, No. 714, July 1984 33



R.G. GROSECLOSE, C.M. FREY, and F.L. FLOYD

Description

Table 2-Composltion of Water-Borne Test Primers

Salt Spray Rating = (Blister Density X I~ust) + Hlister Site

IA .....•......... Acrylic latex. no reactive pigment
lB. . . Commc:.'rcial latex primer. barium mctahoralc
Ie..... . .Acrylic latex. line phospho-oxide. line

molyhdate

at 144.334. and 504 hours depending on the performance
of the primer.

Blister size and density was rated according to ASTM
Method D-714-56. Rustingwas rated on a scalefrom 10to
owhere 10 = no rusting. The rust and blister ratings were
combined to give an overall salt spray rating as follows:

Primer

CURRENT DENSITY <no/e"'Z}

Figure 6-Anodic polarization ot electrochemically cleaned steel
in a borate/chloride buller

V13L15

-0.100

2)w
u

'" LOT R

e
-0.300'

w

~
>

'"~w
'" -0.500-
~

'"
z
w
~

" ANODIC POLARIZATION OF CRS0. -0.700
IN 10125 11IM Noel/BORATE

(flEe TROCHEH ICAll Y CLERNEO)

Hlisler density ASTM rating 10 = none. () = dense.
Alister sill' ASTM charts the larg.er the nurnht.:r.

the smaller the blisler.

VI2JL lS RNOOIC POLARIZATION OF CAS
IN 18125 ",M NoC I/BORATE

-0.100'

.. 1Ju

'"
" -0.300
~..
>
~

g -0.500

~

'"
~

~ --- LOT R
-0.700

0. ---LOT B

The larger the salt spray number. the better the
performance of the panel.

Regression Analysis

Thc BMPD statistics package or the University of
California was used to correlate data. A correlation
option was employed to look for correlations between salt
spray and electrochemical measurements. Values of the
correlation coefficient. r. and confidence levels ( 100 
significance) were calculated. Correlations were carried
out on the average salt spray rating ror a lot of steel vs the
average electrochemical rating for the same lot of steel.

-0.900 RESULTS AND DISCUSSION
CURRENT DENSITY (nole,.!)

Figure 7-Anodic polarization of steel In a borate/chloride buller

Workers in the paint industry have known for some
time that the same paint can have dramatically different
performance in salt spray when tested over different lots
of steel. An example of this can be seen in Fi~ure 5. This
represents 500 hours salt spray of a water-borne primer

VlZlL1S

-0. 100

..
u

'"e -0.300'

w
>

'"~w -0.500'
"
~

'"

~ -0.700

ANODIC POLARIZATION OF CAS
IN Sf NoCI

(ELECTRaCHEH r CRlL y CLERNEO)
Vl2lLTS

-0.100·

-0.300'

-0.500-

-0.700'

ANODIC POLARIZATION OF CRS
IN 5% NoCI

LOT R RNO LOT B
SUPER IMPOSE

-0.900-

CURRENT DENSITY (no/ut)
-0.900

CURRENT DENSITY (no/e ..l)

Figure 8-Anodic polarization of electrochemically cleaned steel
in 5% NaCI Figure 9-Anodlc polarization of steel in 5% NaCI
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CATHODIC POLAAIZATION OF CAS ;.
IN 51 NoCI

(ELECrAOCHEH ICALL' CLEANED I

CURRENT DENSITY <no/c.f)

CArHOOIC POLAAIZATION OF CAS
IN 1.125 .N NoCI/BOAATE

CURRENT DENSITY (no/e.f)

LOT B

Lor A AND Lor B
SUPEAIHPOSE

-0.100

Vlm....15

-0.300

-D.SOD·

-0.700

-0.900

-D. 100·

z

~ -0.700-

-0.900-

~

>

V~L15

~

u

"'~ -0.300

..
~ -0.500

Figure ll-Cathodlc polarization of steel In a borate/chloride
buffer

100 10 1 102 103 IO"'t IDS 106 107 lOB 109

Figure 12-Cathodic polarization of electrochemically cleaned
steel in 5% NaCI

(primer IC) over two different lots of CRS. For
simplicity, lots are designated A and B. The panels
illustrated are representative of 12 panels in each lot.

Selection of Test Conditions

Most electrochemical testing of steels has involved the
study of new alloys. Very little work has been done to
develop a technique to evaluate the quality of 1010 or
1020 cold rolled steel.' In order to develop a test method,
we used two lots of CRS (lot A and lot B) that we had
previously tested with coatings in salt spray and had
shown different results with the same coating (Figure 5).
The goal 0/ our test method development was to
maximize the differences between the two lots a/steel.

A:-ODIC POI.ARIZATIOI": The results from the anodic
polarization testing are given in Figures 6-9. Four
different test procedures were tried: scans in either NaCI
or borate/ chloride and with and without electrochemical
cleaning. As we can see from Figures 6 and 7, testing in a
mildly corrosive solution (borate/ chloride) showed more
differentiation between the two lots of steel. In Figures 8
and 9, we can see that the highly corrosive 5% NaCI
swamps out the differences between the two lots. This was
also found by previous workers who tried to determine
steel quality by anodic scans in NaCI 4 The electro
chemical cleaning of the sample is also important. When
the sample is not electrochemically cleaned. it is covered
by a thin oxide layer which apparently can mask
differences in the underlying steel. (Figure 6 vs 7).

CATHODIC POI.ARIZATION: The data for the cathodic
polarization measurements are given in Figures 10-13.
Again. of the four techniques tried, the use of the
borate/chloride clectrolyte and electrochemical cleaning
showed the largest differences between the two lots of
steel. The cathodic curves have. however. more overlap
between the two lots of steel than the corresponding
anodic curves (Figure 10 vs Figure 6). Thus, the cathodic
scans do not provide as much discrimination as the
anodic scans.

V0LTS

-0 100

~

u
VI -0.300'
o

..
~-O.SOO

z
~ -0.700

-0.900

-- LOT A

--Lor B

CATHODIC POLAAIZATION OF CAS
IN I8IZS _" Noel/BORATE

(ELECTAOCHEHICALL' CLEANED I

CURRENT DENSITy (no/e,.l)

V0LT5

-0.100'

~

~ -0.300

g-o.soo

~..
~ -0.700

-0.900

CATHODIC POLAAIZATION OF CAS
IN 51 NaCI

Lor A AND LOT B
SUPERI"POSE

CURRENT DENSITY (na/clIiI'>

Figure 10-Cathodlc potarizatlon of electrochemically cleaned
steel In a borate/chloride buffer

100 10 1 102 103 lOY lOS 106 10 7 108 109

Figure l3-Cathodlc polarization of steel in 5% NaCI
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Figure 15-Represenlative salt spray panels for primer 1B. (334
hours sail spray)
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Table 3-Ranking of Sleel Quality (Salt Spray Dala)a

Primer lA, 144 hr Salt Spray

Lot # Salt Spray Rating
I . .6.9 ± 1.0
2 . .6.6 ± 1.0
3 .5.6 ± O.g
4 . .. .. . .46 ± 0.9
5 . .. . . .. 4.3 ± 0.6

Ranking: 1-2>3>4-5

Primer 1B, 334 hr Salt Spray

Lot # Salt Spray Rating
2 4.9 ± o.g
3 .4.3 ± 0.2
I 4.2 ± 0.2
4 3.1 ±0.5
5 2.g±0.1

Ranking: 2 > 3 - I > 4 - 5

Primer 1C, 504 hr Sail Spray

Lot # Salt Spray Rating
3 . .X.6 ± 0.2
I .7.7 ± 02
2 . 7.6 ± 0.1
4 55 ± 1.1
5 . .3.9 ± 0.2

Ranking: 3 > I - 2> 4 > 5

PRIMER 18

LOT 1

PRIMER 18

LOT 3

Overall Ranking:
3 good lots I - 2 - 3
2 poor lots 4 > 5

la) Sail 1>pra~ numbo..'rl> rcprC\Cnl aH'ragl' 1m l'i\\' p;Ull'l, fill ral'h I"t. t 11m: \tanllallt
dc\ialltln.

Assessment of Steel Quality

The data in Figures 6-13 indicate that anodic scans of
electrochemically cleaned CRS in a mildly corrosive
buffer yield the greatest difference between two lots of

steel that had previously shown different sail spray
performance. Looking at the data in FiKure 6 in more
detail, we can sec that lot A steel has higher i, ORR"s and
lower (more negative) E....RR \ than lot B steel. Based on
previous 4ualifications in the literature, (references 9 and
10) this would tend 10 make us judge 101 A sleel 10 bc
poorer in 4uality than lot Bsteel. However, all the panel,
from lot B steel show a breakdown in passivation
(increase in current) about two thirds of the way through
the scan. We know from salt spray testing that lot B was
poorerrhan 101 A: Iherefore, we decided to study se\wal
additional lOIs of steel to sec if this breakdown in

PRIMER 1A

LOT 1

PRIMER 1A

LOT 3

.<J.'
l .

PRIMER 1C

LOT 1
PRIMER lC

LOT 3

Figure 14-Represenlalive salt spray panels lor primer 1A (144
hours salt spray)
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Figure 16-Represenlative salt spray panels lor primer le. (504
hours salt spray)
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FigUTI! 19-Q!WmlnJ'Uon of ,Ilillllvol14' IMVr until bfelikilown hi'
'Piflislvatiol'i '

rURAENT nE8srn lno/••')

indleares 'tn-I! total llumb:er of miUivoLlsi uJ pass'i've
I\:e'l'm!ifor. For a panel 'thaX did nDt [aU" fh~\l. :numb~J' oJ
mllltvo:!ls ur.p,as~Ye bechilsl\i).1' waS1tr);lilfaril¥o:set:a~;2~b mv
(I,!!I, :th~ entir,e ScaD) Tlms, the la'tget the :differenc.e
bet~,e:elt a~and bl' tIre gr.e:af'e,r t'h:ei:e~~eRC'>f:f~r f.he slee11q
pass!Y.ale~ The ,ellitmGhellUQf rll1\k1.ng Q( th\:j [lye, )oJJl '{if
:steel Gan bt' see'n ,i'n Tqb/e~, "Fa'iluteis ifefined M the:
DFea'k'dnwnln {fassi\'ll.tio,n. Panels ;we:re: ranked IaCCQr,dhrg
t.otlre nUJJlber p[paneJs,whieh-exlriblteod PASS1vtfu:baviof
(is weJl;ls thC;;il\ver(ige milriyolts t5P pass'ire- beh~IVi\)ffOf

each 1m. We::Cll'fI see 'thai 10J8! 'I and 2':are falrlY,'Ji1nUlar-with
lnts: 4 -and '5 havinll' poorer Jlerf()rman~, Tbus .th<l
?rdering .of thITe 19ts Qf ' ~oP!l" steel<il;ifd t}Yo ll>tsaf
l'po.or"'steeT is 'the same as salt spray testing. Wea:lso
noticed that wn:enevel'a panel eXhlmIen the: ele:ctfQCneml
eal bJili.avior pflttlle.d 1:n Figure. t8. (i,e" 'BrJt!lkdOWti in
passiyatiofiJ. the CCRs, coupon:. wnell l"e1!loved from .the
tesieell was found 'to :contain veI)l tcg;a'llzcm NsJ:sp:.ms a§
see,RmFi'grJrg. 2,0. 'ExammatiQij .Qt these, SJ!gtS ufiper a
l]li&lQS-COP~ n;veakd, pitting of tli~ t~e1, ~oggesting t1Iat
the faitu1:el td pa-ssivaIe was'.due'to i'ndusio-ns.in the ske1.
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Figure "18-Anodit pOlarization of elKlroJ:/femlclilly cleaned
steel (101 51 i!I 'lI' boraleLc;ftlori!le .I!!IffeT '

'P,assiv:nion was,.a :chara:cJe,fi§1lp ~~!rQ.ch:ctnieal prg1illl
that cDJ1!d PIedi!)! pllor sJ!lt ~pr@y, p~tiofmaf\¢l!, '

,Table '3, Ec5rttairts. 'the ,tank:'iir~ 'of :steel quality of five
,additional lots .of eRS as; detJ:Jml,n:ed by sal!sprll.}'
Pt:.r(QmJan~. f~v~ panels. wllre mn In each kit Panels
were rated lI( d'ifferent times del1enlling on the: quality of
tbe I1rimer. B.askally lots), 2, an;d 3p-erfim:n!:.I\!!'lmuUbJ:
"ame in;sallsprn.x. 'f@!lainIsdrllwn Qo}Vn ove~ lot54 aM
5 exhibited t"onslde:rabI9 mare failure. This ca-n he s:een
\iisually 111 Figures 14-16.

The Qojjom 'halves (J.l.nCQilterl), of the same !111nels that
W~~ tested in saft1ipray were lijef! ruitlln the PAR-J50
COrrosion meter, This yieJded fiftee'n panels .per 101 of
steel.

B"epresenlatjve '!\1lces fOl"lot I '~nd 1015. can be seen in
Figure' 11 and Ufo

In gem:ral, the "go.od'1ols.ofsll:,el (lots1, 2,an.l'! 3J h'ld.
£l;l!J1!i s'imilar 10 Figl;lre 11. The panels eX.!'lioited passiva
ti0n' (i,e., ne:rrly Co.nstlf!f1<Curtertt) t1YermOSl or t Ife2sn ow
anodic scan. The pOUt steel panels el>hibiteJ! toss. of
pass.ivati~J1 at djfIerenl potenti.:!Js iI] tlie a,nodrc~an. This
W<\s. q]iaillifi:cd 'l~ scerllh Figlife Ill, The reg/odroit! a:tn b,
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Figure 21-Correlation 01 average sail spray ralings vs mv 10
lallure lor three different primers

60'·i
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o
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97..1
99+

% Panels Which
Old Not Fail
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Average mv8

to Failure

Table 4-Ranking 01 Steel Quality Electrochemically

Table 5-Correlalion 01 Salt Spray vs Millivolts-la-Failure

POI.ISflHJ SHFI.: It is known that abrasive e1eaning of
CRS will remove the carbonaceous deposits on the

Assessment of Steel Variability

The work in the previous sections shows that we can
make judgements on the qualit)' of CRS test panels. We
have also shown that the paint can compensate for some
differences in ECOKK and iCClKK • hut not for steel panels
that do not passivate.

The remainder of the paper is concerned with using
electrochemical profiling to study the variabilit)' of CRS
or HRS (hot rolled steel) that has received different
mechanical treatment. Only anodic scans ofelectrochemi
cally cleaned steel in the borate/chloride buffer were
studied. No attempt was made to compare the electro
chemical data to salt spray.

SIMilE PANH OF CRS: As we saw in the previous
section. there·can be considerable variability. Within a
single CRS panel. however. the variability is rather low.
Fi/?ure 23 represents five samples cut from the same panel.
Several of the scans superimpose on one another. We are
also looking at a greatly expanded seale- the yaxis is 300
millivolts. whereas it was a full volt in previous figures.
Fi/?ures 24 and 25 contain data for the same lot of CRS
and several additional lots of steel. respectively. All data
are plotted with the expanded potential axis. As the data
in Figures 24 and 25 show. there is considerably more
variability within a lot and even more between different
lots of steel.

Single variable correlations were run between average
salt spray and the average millivolts-to-failure for all
three primer systems. A graphical representation can be
seen in Fi/?ure 21.

The correlations are all quite high (r > 0.9). Fi/?ure 22
contains the data for a composite of all three primer
systems. Again the correlation is quite good. (See Table 5.)

1:1) "iftn'n pand, l'\;tlllall'd l"rl'al'1tl"t A\l'r:l~l' I'qlllrlni I OtW 'l:Lndant dnlali"n. !'and_
\Ihil:h did nol f;\il a"j~lll'\j a \'<1111\' 01 .:!.'iO 111\ .

Lot #

I....... . .. 241 ± 12
2.... ..2.12 ± 24
.1........ . 225 ± 24
4. . 199 ± 24
5 179±16

Ranking: I - 2> .1 > 4 - 5

Primer 1A ....•....••....... 0.957
Primer Ill 0.90.1
Primer Ie.............. . .0.919
Average of ,111.1 primers O.9HO

System
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CORROSION RESISTANCE OF STEEL
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Figure 24-Anodic polarization of electrochemically cleaned
steel from the same lot of CRS panels

Figure 25-Anodlc polarization of electrochemically cleaned
steel from different lots of CRS panels
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surface and thus yield a more uniform surface for
phosphating and painting." This uniformity can be seen
in Figures 26-28. We can see that panel-to-panel and
lot-to-Iot variability are very low. In fact, the lot-to-Iot
variability for the polished CRS is equivalent to the
variability seen in a single unpolished CRS panel.

FABRICATOR SHOP CRS: Thus far, most of our work on
CRS has been on steel obtained from a commercial
supplier of steel panels, which specializes in steel of great
uniformity for test purposes. However, steel that most
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Figure 22-Correlatlon of salt spray ratings (average of all 3
primers) vs mv to failure
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Figure 23-Anodic polarization of electrochemically cleaned
steeltrom the same CRS panel

Figure 26-Anodlc polarization of electrochemically cleaned
steel from the same polished CRS panel
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Figure 3O-Anodlc polarization of electrochemically cleaned
labricator shop sandblasted CRS
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labrlcator shop HRS
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coatings companies paint in the field probably deviates
considerably from this ideal. Figure 29 contains scans of
CRS panels (same lot) from a fabricating shop. While the
three panels have different EmRR'S and imRRS they all
passivate in the borate/chloride buffer.

SANDBLAS'I ED CRS: Figure 30 contains scans for
sandblasted CRS (near white blast). We might expect
sandblasting to have two effects on the surface of the steel.
First, the blasting would create a greater surface area,
which would lead to a greater current now. Secondly. the
surface oxides and carbon deposits would be removed.
Since both species are cathodic to pure iron '2 their
removal should yield steel with higher ECORR'S (i.e., less
negative). The scans in Figure 30 have both higher
EmRR'S and greater currents than the unblasted CRS in
Figure 29. In addition. none of the panels passivate in the
borate/ chloride buffer.

Hot Rolled Steel

One of the important differences between hot rolled
steel and cold rolled steel is that HRS contains mill scale
(high temperature oxidation products formed during the
rolling process). which is cathodic to the rest of the steel.
The difference in potential generated between steel and
mill scale can often amount to 0.2 to 0.3 volts. This
galvanic couple is nearly as powerful a generator of
corrosion currents as the copper-steel couple. I) Thus, we
were interested to see what HRS would look like using
our electrochemical profiling techniques.

UNTREATED HRS: Figure 31 contains five scans for
H RS panels from the same lot of steel. The panels show a
great deal of variability, presumedly due to the presence
of mill scale. Several panels have E(ORR'S nearly 400 mv
below panels from the same lot. In addition. several
potential-current curves have unusual shapes indicating
some sort of passivation or complex formation on the
metal surface.

SA~DBI.ASTEI> HRS: Data from five panels of sand
blasted H RS (near white blast) can be seen in Figure 32.
Sandblasting to a near white blast should rcmove all the
mill scale; the EmRR's now range from -0.240 volts to
-0.270 volts-a nearly ten-fold decrease in variability
from the unblasted panels (Figure 31).

Vol. 56, No. 714, July 1984
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In comparing Figure 32 with Figure 30, (sandblasted
CRS), we can see that the two systems look very similar.
Thus, electrochemically, there is little difference between
sandblasted HRS and CRS.

CONCLUSIONS

As the last substance to go over a metal substrate, the
coating is often blamed when a corrosion failure occurs.
While investigators in the coatings industry have intu
itively suspected the existence of "good" and "bad" steel.
we can now quantify that difference as well as gradations
in between. The use of an electrochemical profile also
allows us to map acceptable ranges of steel quality for
which a coating is designed to compensate. In addition,
the electrochemical tests developed are relatively rapid
and should find utility as a quality control technique.
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Changing your coating
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tion with better properties? Call
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Many successful solvent
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formulations by contacting
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Gage distributor-or for techni
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Resin Structure
And the Corrosion Resistance

Of Organic Coatings

Epoxy-Alkanolamine Resins

Joseph W. Holubka and Ray A. Dickie
Ford Motor Company'

Coatings with exceptional resistance to corrosion
induced adhesion loss have been obtained from
formulations based on epoxy alkanolamine resins
and aminoplast crosslinkers. Spray primers with
excellent corrosion resistance have been formu
lated from epoxy alkanolamine resins without the
use of inhibitive pigments. The epoxy alkanol amine
resins are reaction products of alkanolamines with
Bisphenol A-epichlorohydrin epoxy resins; the
aminoplast crosslinkers are conventional melamine
formaldehyde and urea-formaldehyde condensa
tion products. Effects of resin structure on coating
performance in accelerated corrosion and humidity
testing, and on shelf life of formulated primers, are
examined in detail. Best results are obtained with
epoxy alkanolamine resins prepared from high
molecular weight Bisphenol A-epichlorohydrin
epoxy resins and a chemically equivalent amount
(based on epoxide functionality) of secondary
alkanolamine. Control experiments suggest that the
excellent corrosion resistance of coatings formu
lated with epoxy-alkanolamine resins results from
the resistance of the polymer to degradation by
corrosion generated hydroxide, rather than from
differences in transport properties or from the
presence of amine or other specific functionality in
the resin.

INTRODUCTION

One of the major causes of paint adhesion failure in the
early stages of the corrosion of painted steel is disruption
of the paint! metal interface by corrosion generated
hydroxide.'-o The rate of corrosion induced adhesion
failure is apparently related to the ease of hydrolysis of
linkages within the polymer network.'-9 among other
variables. Coatings that are resistant to moisture induced

'I{l"l';m:h Staff. Box 20;,1, Ik.rhllrll, MJ 4Xl21

adhesion loss and that comprise few saponifiable moieties
tend to retard the lateral spread of corrosion.'·9

In this paper. the synthesis and characterization of
saponification-resistant resins based on epoxy alkanol
amine adducts are described. Coating formulations based
on these resins in combination with conventional amino
plast crosslinking agent have been prepared. Resin
structure and coating formulations have been systemat
ically varied to assess effects of these variables on
corrosion resistance.

EXPERIMENTAL

Materials

All resins. reagents. and solvents were used without
further purification. The epoxy resins. Epon® 828, Epon
1001. Epon 1004. and Epon 1007. referred to in this paper
as Epoxy A. Epoxy B. Epoxy C. and Epoxy D,
respectively, were obtained from the Shell Chemical Co.;
the cycloaliphatic epoxy resin CyI79®, referred to in this
paper as Epoxy E. was obtained from CIBA-GEIGY
Corp. The alkanolamines, ethanolamine. 3-amino-l
propanol, 2-(2-amino-ethylamino)ethanol, 2-(methyl
amino)ethanol. and diethanolamine were purchased from
Aldrich Chemical Co. The crosslinking agents RN602
and RN519. polymeric. butylated melamine and urea
resins. respectively. were obtained from Mobil Chemical
Co. Cymel® 30 I. a monomeric, methylated melamine and
Cymel 1141, a polymeric, carboxy-modified melamine
were obtained from American Cyanamid Co. LTX® 127,
a polymeric, methylated melamine, was obtained from
Monsanto.

Preparation of Epoxy Alkanolamine Resins

The preparation of the epoxy alkanolamine resins
typically involved the slow addition of the epoxy resin to a
solution of an equivalent amount of the alkanolamine in



The preparation of these epoxy alkanol amine resins
involves the addition of amine to epoxy without
polymerization. The molecular weight of the resin is thus
governed by the molecular weights of the epoxy resin and
the secondary alkanol amine.

The secondary alkanol amine used in preparing the
epoxy alkanol amine resin was found to strongly
influence the stability of the resins. Resins prepared from
epoxy resins and secondary alkanol amines were typically
stable. No appreciable change in viscosity was noted for
these resins even after prolonged storage (up to one year)
at room temperature. In contrast, epoxy alkanol amine
resins prepared using primary alkanol amine resins had
shelf-lives of less than one day. The instability of these
resins has been attributed to uncontrolled polymerization
and network formation (primary amines react with
diepoxides to afford partially crosslinked high molecular
weight polymers).

J.w. HOlUSKA and RA DICKIE

methyl amyl ketone maintained at 60-80 0 C. After the
initial reaction, heating was continued for about four
hours to insure complete reaction. A polar solvent (e.g.,
butanol) was added at the end of the reaction to maintain
a homogeneous solution and reduce the viscosity. In
general, the concentration of the epoxy alkanolamine
resin solution was maintained in the range of 45-60
weight percent. The concentration of the resin solution
was limited by the viscosity of the adduct solution and,
hence, by the molecular weight of the epoxy resin used in
preparing the adduct.

Primer Formulation

Primers were formulated using conventional tech
niques. For pigment dispersion, 399g of the epoxy
alkanolamine resin solution (at 46% solids) was combined
with45.9g RN602, and 6.7g RN512 in a 1.6: I xylene:buta
nol solvent. A mill base was prepared by dispersing one
third of this resin solution with pigments (10.9g silica,
15.0g titanium dioxide, 15.0g Neotex 130 carbon black
and 101.5g barytes) using metal shot. The remaining resin
solution was then combined with the mill base and
dispersed. The filtered primer had a Hegman gauge
reading of 7 and a weight percent solids of 49%. Primers
were applied to test panels by conventional air atomized
spray and cured in an air circulating oven for 20 minutes
at 180°C.

cH, OH

o-tQ-()-CH,-tH-CH,

ell, .-----~----..
LOH HO-l

(2)

Test Procedures

Test primer samples were applied to cold rolled.
unpolished steel panels. Salt spray tests of 24 and 240
hour duration were conducted according to ASTM test
method BI17 using a Singleton SCCH Corrosion Test
Cabinet. Condensing humidity tests (ASTM D2246 and
D2247) were conducted using a Cleveland Humidity
Cabinet (Q-Panel Co.), at 60°C water temperature. The
cathodic polarization experiment described previously'
was used to evaluate the resistance of the epoxy
alkanolamine based primers to corrosion-generated hy
droxide.

RESULTS AND DISCUSSION

The well known condensation reactions of aromatic
and aliphatic amines with diepoxides result in the
formation of epoxy amine adducts. The first step of this
reaction involves the opening of the oxirane ring in a
process that is catalyzed by alcohols:'o

R' OH
\ I

N-CH,-CH-R (I)/ -

In the present work, the reactions of secondary alkanol
amines (e.g., diethanol amine) with any of a variety of
Bisphenol A epichlorohydrin epoxy resins affords stable
epoxy alkanol amine adducts:

44

Curing of the Epoxy Alkanol Amine Resins

The condensation of epoxy resins with alkanol amines
generates resins that have hydroxy groups pendant to a
generally hydrophobic backbone. The resins may be
crosslinked using aminoplast resins to generate highly
alkali resistant ether linkages. The reactions of amino
plast resins with hydroxy containing polymers are pH
controlled and are generally acid catalyzed. Well cured
(highly solvent resistant and moisture resistant) coatings
have been obtained from formulations incorporating the
epoxy C-diethanol amine resin and a conventional
butylated melamine resin after baking at 1800 C for 30
minutes. Coatings baked at temperatures less than IBO°C
were not satisfactorily cured and had poor solvent and
moisture resistance. The bake temperature required to
crosslink the epoxy amine resin with the melamine
crosslinker was about 40°C higher than that which is
normally required to cure a typical hydroxy functional
polymer such as an acrylic resin. The high cure
temperature required presumably reflects inhibition of
the normally acid catalyzed melamine crosslinking
reaction by the basic epoxy amine resin.

For coatings formulated with epoxy-primary alkanol
amine resins, the cure chemistry was found to be more
complex. In these formulations the epoxy and the amine
were not reacted prior to formulation of the coating
composition but rather were combined with the melamine
crosslinker just prior to application to a steel substrate.
The principal cure reactions for this system were studied

Journal of Coatings Technology



using infrared spectroscopy. The results show that both
the amine-epoxy chain extension reaction and the
melamine crosslinking reaction occur simultaneously
during cure. The infrared data show a decrease in the
hydroxy absorption at 3600 cm- I

, consistent with the
melamine crosslinking reaction and a decrease in the
epoxy absorption at 910 cm- I consistent with epoxy
amine adduct formation.

EFFECT OF RESIN STRUCTURE
ON CORROSION TEST RESULTS

Table I shows the effect of variation in epoxy amine
resin structure on the resistance to adhesion loss
(resistance to corrosion generated alkali) of epoxy-amine
based coating formulations in cathodic polarization and
salt spray tests. Variations in Bisphenol A epichloro
hydrin epoxy resin molecular weight had little effect on
the corrosion resistance of the formulations. Variations in
alkanolamine also had little effect on corrosion resis
tance. Excellent alkali resistance was observed with both
primary and secondary alkanolamines; although, as
discussed previously, coatings incorporating primary
alkanolamines had very short shelf lives.

Epoxy resin molecular weight did, however, greatly
influence the humidity resistance of the epoxy-amine
based formulations. Increasing the epoxy molecular
weight resulted in substantial improvements in the
humidity resistance of epoxy alkanol amine based
formulations (Table I). Epoxy D was the lowest
molecular weight epoxy resin that afforded humidity
resistant coatings when crosslinked with only a melamine
crosslinker. Coatings with excellent humidity resistance
could be prepared from lower molecular weight resins by
using a mixture of urea-formaldehyde and melamine
formaldehyde crosslinking resins. An Epoxy C-diethanoJ
amine resin crosslinked with a 1:4 urea-formaldehyde:

CORROSION RESISTANCE OF ORGANIC COATINGS

melamine-formaldehyde crosslinker mixture afforded
coatings with excellent humidity resistance. Larger
amounts of the urea crosslinker were found to be
incompatible with the epoxy amine resin.

The type of alkanol amine used in formulating the
epoxy-alkanol amine based primer also influenced the
humidity resistance of the coating. In general, superior
humidity resistance was obtained with secondary alkanol
amines (e.g., diethanol amine). The humidity resistance of
coating formulations prepared with primary amines
varied as a function of storage time of the coating
formulation prior to application and bake. Superior
humidity performance was observed when the coating
formulation was used from 30-60 minutes after prepar
ation. Coatings obtained from the primary alkanolamine
based formulations aged less than 30 minutes or more
than 60 minutes showed inferior humidity resistance. The
reasons for the time dependence are not fully understood,
but it appears that the humidity resistance depends on the
degree of condensation (molecular weight) of the epoxy
amine adduct at the time of aminoplast crosslinking
reaction.

The significant improvement in corrosion resistance
for the epoxy amine coatings in these tests relative to, for
example, conventional epoxy ester coatings can be
rationalized in several ways. First, the absence of easily
hydrolyzable functionality in the network may prevent or
significantly limit polymer degradation by corrosion
generated hydroxide. Polymer degradation of this type
has been shown to be a significant factor in the disruption
of coating adhesion during corrosion.',6-9 Secondly, the
presence of some specific interaction, e.g., between the
amine functionality of the resin and the surface, could
improve the resistance of the coating to displacement by
hydroxide. Third, the transport properties of the epoxy
amine coatings could be significantly different than those
of epoxy ester coatings; the improved performance of this
coating relative to conventional epoxy ester coatings

Table 1-Effect 01 Epoxy Amine Resin Structure
On Adhesion Loss During Corrosion Testing

Adhesion los. (mm)

Salt Spray

Epoxy Resin Alkanolamine 24 hr 240 hr

Epoxy A ...... Ethanol amine 0 0'
Epoxy A ...... ,. .2-( Methylamino) 0 nail

ethanol
Epoxy A .... . Diethanol amine 0 nah

Epoxy B .......••...... Diethanol amine 0 0
Epoxy B ......••....... 2-(Methylamino) 0 0

ethanol
Epoxy C ............... Diethanol amine 0 0
Epoxy 0 . ............. Diethanol amine 0 0

Epoxy E .....•....... Diethanol amine >10 >10
Epoxy Ester ., 4-6 >10

la) Result~ represent optimum a~in~ of formulation (30 {.II minsl.
(b) Sr":re humidity sensitivity prevented accurate assessmenl of salt sprdY resistance
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Cathodic
Polarlzallon

o
o
o

>10
4-6

Humidity
(240 hr)

Softens in 10 hr

Softens in 10 hr
Blushes and Softens

Slight Blush
No humidity
sensitivity

No humidity
sensitivity
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Table 2-Corrosion Resistance 01 Adipic Acid
Extended Epoxy-Alkanolamine Based Coatings

Epoxy A ......•..... Diethanol amine
Epoxy B Diethanol amine
Epoxy C Diethanol amine
Epoxy D ......•..... Diethanol amine

Table 3-Salt Spray Test Results on Two Layer Films

Epoxy Ester. .. . Epoxy Alkanolamine
Epoxy. . . . . . . Epoxy ESler
Alkanolamioe
Epoxy Ester Epoxy ESler
Epoxy Epoxy Alkanolamine
Alkanolamine

.1 4
o

3 4
o

Adhesion Loss
24 hr Sail Spray

(mm)Second LayerFirst Layer

2·3
I 2
I

<I

Adhesion Loss
24 hr Salt Spray

(mm)AlkanolamineEpoxy

could result from a significant reduction in transport of,
e.g., electrolyte or oxygen. Two experiments were
designed to test these points.

First, a series of aromatic epoxy amine resins was
prepared that incorporated ester functionality in the
backbone of the polymer. These ester containing epoxy
amine resins were the reaction products of diethanol
amine with the condensation product of a Bisphenol A
epichlorohydrin epoxy resin with adipic acid:

[/\LH,-CH-CH1-o---QtO-

OH 0 1
O-CH1-JH-cH'~~-(CH1)] ,

2

These materials, structurally very similar to the epoxy
alkanolamine resins, were found to experience the
significant adhesion loss during corrosion testing that was
characteristic of other ester containing systems. The
resistance to adhesion loss increased as the molecular
weight of the epoxy was increased, reflecting the smaller
amount of network disruption possible in the higher
molecular weight resins upon hydrolysis of the ester
functionality (Table 2). The results suggest that the
absence of ester functionality is one of the critical factors
responsible for the adhesion performance of the epoxy
amine coatings. The presence of amines and other
functionality characteristic of these resins, while benefi
cial in imparting resistance to humidity induced adhesion
loss (see, e.g., reference II), is not sufficient to ensure
resistance to adhesion loss during corrosion.

In a second experiment, the role of transport properties
of epoxy amine based coatings in controlling corrosion
induced adhesion loss was evaluated by preparing two
layer films that comprised both an (alkali-sensitive)
epoxy-ester based coating and an (alkali-resistant) epoxy
amine coating (Table 3). In the experiment, one two-layer
film was formed by coating an epoxy-ester coated steel
substrate with the epoxy-alkanolamine formulation; the

second two-layer film was prepared by coating an epoxy
amine coated steel substrate with an epoxy ester coating
formulation. The two two-layer films thus obtained had
the same overall thickness and polymer composition; the
only difference was the identity of the coating system
present at the metal-coating interface. The corrosion test
results for these films are given in Tahle 3, along with
results on two control films of comparable thickness, one
comprising two layers of epoxy-ester, the other, two
layers of epoxy-aminc. Thc two layer film in which the
epoxy ester formulation was at the steel-eoating interface
experienced adhesion loss from the scribe that was
essentially identical to that obtained from the control
sample of the epoxy ester coating (Tahle 3). In contrast.
the two layer film prepared with the epoxy-amine
formulation next to the steel coating interface experi
enced no adhesion loss in corrosion tests. These results
strongly suggest that transport property differences
across the epoxy-amine and epoxy-ester coatings cannot
account for the observed differences in performance. The
excellent adhesion of the epoxy-amine based coatings
during corrosion is attributed to the resistance of the resin
at the metal-eoating interface to degradation by corrosion
generated hydroxide.
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Thixotropic control:
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Effect of Zinc Oxidation on the Conductivity
And Performance of Di-Iron Phosphide

Augmented Zinc-Rich Primers

Newton C. Fawcett: Craig E. Stearns,t and B. George Bufkin"
University of Southern Mississippi

Five pigment-grade zinc dusts are analyzed and
found to vary in oxide content from 4 to 44%. Zinc
dust that is initially low in oxide is artificially aged to
create a range of dusts with increasing oxide
content. These dusts are used to explore the effect
of zinc oxidation on the anti-corrosion performance
of a primer co-pigmented with zinc and di-iron
phosphide. It was found that for a primer pigmented
with an equal weight of zinc and di-iron phosphide
the optimum ZnO content of the zinc portion of the
pigment lies between 18 and 27%. Primer per
formance in salt fog and humidity testing. and
primer conductivity are reported as functions of
degree of zinc oxidation. The results are found to be
consistent with the previously proposed mechanism
for di-iron phosphide function in zinc primers.

INTRODUCTION

Zinc dusts necessarily contain surface oxide as a mostly
adherent coating on the zinc particles. The literature is
unclear on what oxide content is suitable for zinc used in
zinc-rich primers. Mayne and Evans' and Pass' have
suggested the use of zinc containing as little oxide as
possible. whereas, Floyd and Glaser) have provided data
showing that appreciable levels of oxide can be tolerated
and are perhaps beneficial.

In studying factors which affect the anti-corrosion
performance of epoxy-ester bound. zinc-pigmented
primers augmented with di-iron phosphide"; it was found
that commercial zinc dusts from five different suppliers
varied in free zinc content from 56 to 96%. implying oxide
content from 4 to 44%, In view of this wide range of oxide

-DCi'll of Chl·fIIi~lr). USM. Southl'rn Stalion. Rux 504.\. Halli~hurg. MS 39406
tpn:\l'nl addrc\J> j, The Shcr'Am-WilhamJ> Co.. 1.\70 Onlalio SI.. C1~\·dand. OH 44113.
uOc.·pt. ('if Polymer Sell:ncc. llSM. Southern Statiun. Box 504J. Hauil-sburg. MS )9406.
'·D,·iron phoJ>phidc IS Jiold under the tradcnamc hrropho) by the Occidental Chemical

Corp.. Slagara Falll>, Y.
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from one source of zinc to another, experiments were
undertaken to determine the effect of zinc surface
oxidation on primer conductivity and anti-corrosion
performance.

This paper reports the results of analyzing five
commercial, pigment grade, zinc dusts for free zinc, and
the effect of various degrees of zinc oxidation on the
performance in salt fog and humidity of an epoxy-ester
bound primer co-pigmented with zinc and di-iron
phosphide. Also reported is the relationship between film
conductivity and oxide content.

EXPERIMENTAL

Zinc Analysis

Zinc was analyzed by its reaction with eight molar
sulfuric acid to produce one mole of hydrogen for each
mole of free zinc reacted. The hydrogen produced was
collected over water using a calibrated, glass gas
collection apparatus. The volume of gas collected was
corrected for barometric pressure, temperature, and the
vapor pressure of water. In all cases the percent of zinc
oxide was obtained by the difference between the free zinc
expected based on sample weight and the amount found
by experiment.

Preparation of Zinc Dusts
With Different Oxide Content

5t. Joe® #560 zinc dust obtained from the 5t. Joe Zinc
Co. assayed at 96.8 ± 0.34% zinc as received. This was
artificially aged in a shallow enameled pan by exposure to
air at 145°C and 100% humidity. The dust was stirred
several times each day and at approximately 10 day
intervals samples were taken and analyzed for free zinc. In
this way three zinc dusts (Z2, Z3, and Z4 in Table I) of
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Table 1-Metalllc Zinc Content of Partially Oxidized Zinc
Dusts Prepared from a Single Parent Dust.

Table 3-Melalllc Zinc Content
Of Five Commercial Zinc Dusts·

Duo.. Oxidation Time (hr)

increasing oxide content were prepared from the parent
St. Joe zinc.

c.> Dust ZI was #560 1.locsupplied bylhe St.J« Zinc Co.• Monaca. PA ZI was oxidized to
produa: Z2. ZJ. and 24.

(b) Pcrttnlagcs are shown ± sample standard deviation or the mean: n = J.

Z,' .........•............0
Z2 .........•............400
Z3 ....••...•••...••..... 600
Z4 1000

96.8 ± 0.34
82.3 ± 1.2
72.7 ± 0.82
55.5 ± 0.91

51. Joe #560 . .. . .. . ..•. . . . .•. . . .• . . . .•. . . .•. . .. . .. 96.8 ± 0.34
Genco L350 .........•.....•..............•....... 92.5 ± 2.3
Genco L670 ........•.....•......•....•...••...... 87.0 ± 0.7
Fed III . . . . . . . . . . . . . . . . .•. . . . . .• . . . .. . . . .• . . . . . .. 79.4 ± 2.2
NJ 44 .............•.....•.....•.....•............ 55.6 ± 1.6

(a) l"j Zn \'alue... shnwn rqm:.\Cnt lhe metallic line cnntent on the da\' the anal\".\Cs I,n're
pc:rforlTK.'d. No rcprt'SCntation is intended with re... pcct to Ihemelallic lincco'nu:nt Oflh~du~t~on
lhe date they .....cre shipped from the ...upplicf.

(b) Genco = GENCO. Canada: St. .10('::: Sl,.IOt' Zinc Co.. Monaca. PA: Fed -= Federaled
Metals. New York. NY: N.I -= ~cw .I('r (')' Zinc ('0.. N.I.

(c) Pcrcenla~csarc ...hown ± .....mple tandard de\"iation of the: mean: n ::: J.

Primer Formulation

The primer formula used is given in Table 2. This is a
development formula that is not necessarily optimum,
but has proven to give uniform results and good corrosion
protection. Four primers were prepared, one from each of
the four zinc dusts listed in Table I. The pigment of each
primer was a 50/50 equal weight mixture of di-iron
phosphide and zinc dust. All primers were approximately
30% underbound based on the oil demands of the di-iron
phosphide and the zinc dust.

Test Panel Preparation

Test panels measured 3X6 in. and were made of mild,
cold-rolled steel. After a xylene wash the panels were
hand sprayed on both sides with primer that had been let
down with xylene to give a 15 second stream time with a
No.4 Ford cup. The coatings were cured for one week at
room temperature. Nominal film thickness was 2 mils
with Elcometer readings of2.1 through 2.6 mils for panels
used in salt fog tests and 2.1 through 2.3 mils for those
used in humidity tests.

Film Resistance

DC electrical resistance of the primer films was
determined by spraying each primer in duplicate on glass

plates fitted with metal foil strips I cm wide and with a
I cm gap in the middle of each strip. The resistance of the
cured primer film was then measured by wiring each plate
in series with a known resistance, imposing a small known
voltage drop of approximately 200 millivolts across the
circuit, and measuring the portion of the total voltage
drop that appeared across the primer film. Ohm's law was
then used to compute the resistance of the film.

Performance Testing

Four panels were prepared from each of the primers to
be tested. The primers were tested in duplicate in both salt
fog and 100% humidity. Salt fog testing was carried out
according to ASTM Method B117-64 for 750 hours but
with the temperature maintained at 50° C. Humidity
testing was carried out using a conventional humidity
cabinet at a temperature of 50°C for 1178 hours in
accordance with ASTM Method D2247-68. After both
humidity and salt fog testing the primer was removed
from the panels and the degree of rusting on the steel
substrate evaluated according to ASTM Method D 610
68 (1974). In this method a rust grade of 10 corresponds to
less than 0.01% of surface rusted and a grade of 0 to 100o/r
surface rusting. The results of these tests are shown
graphically in Figures I and 2.

RESULTS AND DISCUSSION

(.) Suppliers.: Reichhold Chemicals, Inc.• White Plains. NY: NL Industries. Bayonne. NJ:
Dcgus.~.lnc.. Teterboro. NJ: J. T. Raker Chemical Co., Phillipsburg. NJ: OccidentalChemic-dl
Corp.. Grand Island, NY: Sl. JO(' Zinc Co.. Monaca, PA: Tenn«o Chcmkal.... Inc.. Elil<lbeth
NJ: Troy CtN:mical ('orp.. Newark. NJ.

RC138-407
epoxy-ester resin. . . Reichho1d

MPA-60 polyethylene
anti-settling NL Industries

Aerosil R972 fumed silica Degussa
Calcium oxide dessicant . . . .. Raker
HR5-2I31

di-iron phosphide Occidcntal
Zinc dust 51. Joe
Co & Mn driers Tenneco
Ketoxime anti-skin Troy

Component

Table 2-Fe2P-Zn Primer Formula

Supplier· Pario by wI.

18.4

N.7
2.0
1.0

74.8
74.8

<1.0
<1.0

Upon storage zinc dust can increase in oxide content, and
the extent of increase can be expected to depend on
storage conditions. Oxide content also depends to some
extent on the production process and handling pro
cedures used by the manufacturer.

The percent of metallic zinc found in five commercial
dusts is shown in Table 3. These results were obtained by
random sampling of roughly 100 Ib quantities of each
zinc. To obtain as representative a sample as possible.
each dust was well mixed before sampling and then
several portions of dust were removed from different
locations in the container. Finally, each of the separate
portions drawn from each dust were combined and
thoroughly mixed, and the resulting homogenized sample
was analyzed in triplicate.

The zincs in Table 3 were obtained at different times
from their respective suppliers and they have slightly
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ZINC OXIDATION

% ZnO

Figure 2-Substrate rusting alter 750 hr salt log exposure alSO' C
vs % ZnO in the zinc dust portion 01 the pigment
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each test panel at the conclusion of the test. Although the
subjective nature of the ASTM rust grade scale does not
allow reliable absolute comparisons to be made. the
rclative performance of the primers is easily distin
guishable in Figures I and 2. These Figures show that for
the formula tested the optimum ZnO content lies between
about 18 and 27% of the total weight of zinc pigment.

In previous work on primers co-pigmented with di-iron
phosphide and zinc it was noted that primers pigmented
with 50/50 zinc/ di-iron phosphide. where the zinc
contained 18% oxide. withstood salt fog exposure

% ZnO
Figure l-DC resistance 01 primers vs % ZnO In the zinc dust

portion 01 the pigment
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different mean particle sizes. This table shows the
variation in oxide content found in representative dusts
after storage for an undetermined time. and therefore
does not permit the drawing of any conclusion with
regard to the oxide level in any particular manufacturer's
product at the time of shipping.

To investigate the effect of zinc surface oxidation on
the conductivity and performance of a zinc-pigmented
primer. it was desirable to obtain sevcral zinc dusts that
were identical in all respects except for their degree of
oxidation. Accordingly. a series of four dusts with
increasing oxide content was prepared from a single
parent dust. This was done by selecting a dust with low
initial oxide content as the parent. and artificially aging
the dust under 100% humidity at 145°C. This procedure
resulted in the dusts labeled ZI through Z4 in Table I.

Four batches of primers were then made. each using a
different zinc dust from Table I. but otherwise identical.
The formula for the primers is given in Table 2. Based on
the oil demand of the parent zinc and di-iron phosphide
this formulation gives a primer that is approximately 30%
underbound.

A decision was made not to attempt to adjust slightly
the pigment-binder ratio to allow for any differences in
the oil demands of the ,.inc dusts. since: (I) These
differences were found to be on the order of error
associated with spatula rub-out determination of oil
demand (This is not surprising in view of the fact that all
the dusts came from the same parent and thereforc would
be expected to have nearly the same particle size.); and (2)
It was desirable to duplicate as nearly as possible the
situation and results that would pertain to production of
primer with zinc of varying oxide content where the
producer was either unaware of or otherwise ignored the
difference.

Figure I shows the DC resistance in ohms measured for
each of the four test primers as a function of oxide content
of the zinc pigment. As expected. resistance increased
with oxide content.

The resistance values in Figure 3 are in the megohm
region; however. these are for resistance through I cm of
the film. whereas in an actual application the resistance
between primer film and steel substrate will be orders of
magnitude less because the effective pathlength for
conduction is then reduced to the thickness of the primer.

In Figures I and 2. the anti-corrosion performance of
the test primers in salt fog and humidity are shown.
respectively. These results are for duplicate cold-rolled
steel panels protected with a nominal 2 mil coating of
primer.

The tests were carried out to produce at least some
degree of failure in all the primers so that differences
would be maximized. In particular the temperature in salt
fog testing was elevated to 50°C, slightly above that called
for in the standard ASTM test. Under milder test
conditions at greater than 2 mil film thickness it was
found that properly formulated primers perform so well
that it is often difficult to observe differences in the
protection afforded by minor changes in composition.

The degree of rusting noted in Figures Iand 2was that
of the steel substrate. These observations were made after
mechanically removing the warm. moist coating from
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failure. Failure in the case of high oxide levels and
correspondingly high film resistances may be due to
insufficient cathodic current during the earliest stage of
exposure where the cathodic protection mechanism is
thought to be most important.'

Results of the present study suggest that a relationship
should exist between the optimum zinc/di-iron-phos
phide ratio and oxide content of the zinc. For example.
one should not be surprised to find that still greater
di-iron phosphide content gives saiisfactory performance
in the presence of highly active. low oxide zincs. whereas
less active. higher oxide zincs may require lower
proportions of di-iron phosphide.

It would appear that an optimum ratio of I.inc to di
iron phosphide is that which gives the minimum total
cathode area without blistering during the most active
phase of cathodic protection.

(I) Mayne. .I.E.O.. and Evans. lJ.R .. Ch(,lIl. Illd. ~3. 109 (1944).
(2) Pass. A.. ./. Oil Col. Ch'·IIl. Asso.... 35. 241 (1952).
(3) Floyd. D.E. and Glascr. D.W.. q{(iciaIDI(;FsF. 38 (.Ian. 196)1.
(4) Fawccll. N.C'.. Slcarns. C.E.. and Bull<in. 8.G.. manuscript submillcd

to JOIlR~"1. OF COATINGS TITIlNOUHiY.
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In summary. the oxide content of zinc pigment in the
primer system studied was shown to have an important
effect on anti-corrosion performance.

In an epoxy-ester bound system pigmented with a
SO/50 weight ratio of zinc and di-iron phosphide. the
optimum oxide content for zinc was found to lie between
approximately 18 and 27%.

The results obtained were consistent with the previ
ously proposcd mcchanism for di-iron phosphide activity
in zinc-pigmentcd primers.

The results e1carly dcmonstrated the need for control of
oxide levels in zincs used in commercial production of
primers pigmented with zinc and di-iron phosphide.

SUMMARY AND CONCLUSIONS
4535155

considerably beller than comparable primers pigmented
with the same zinc alone' Performance at the 18% oxide
point in Figure I is consistent with that previously
obtained when allowance is made for a difference in
exposure time.

It has been proposed that di-iron phosphide functions
by sharing the role of cathode with the steel substrate.
And in so doing it considerably expands the cathode
surface area. thereby decreasing the cathodic current
density. It was further suggested that the decrease in
blistering observed for zinc primers co-pigmented with
di-iron phosphide was a consequence of this lowered
cathodic current density'

In the present study. extensive blistering was noted on
salt fog panels painted with the lowest oxide formulation.
(The 3% ZnO point in Figure I.) Thus. assuming the
foregoing mechanisJTl for di-iron phosphide activity. it
appears that the expansion of cathode surface area by
incorporation of 50% by weight di-iron phosphide is
insufficient to prevent blistering in the presence of highly
active. low-oxide zinc.

At the other extreme. with the highest oxide formula
tion. blistering did not appear important as a cause of

25

ZnO

Figure 3-Substrate rusting alter 2150 hr humidity exposure at
50· C vs % ZnO in the zinc dust portion 01 the pigment
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Ellipsometric Studies
Of Chelating Inhibitor Effects
On the Cathodic Delamination
Of an Organic Coating on Iron

Joseph J. Ritter
National Bureau of Standards'

Qualitative ellipsometry has been used to study the
effects of chelating inhibitors on the cathodic
delamination of an acrylic coating from an iron
surface. The chelating inhibitors 8-hydroxyquino
line (8-HQ) and 2.5 dimercapto 1.3.4 thiadiazole
(DMTDA). when dispersed in the coating were
observed to delay the onset of delamination. A
similar beneficial effect was noted with a two-layer
system employing a zinc chromate primer. Catechol
was found to be an ineffective inhibitor. Moreover,
when 8-HQ and DMTDA were applied by an anodic
pretreatment procedure they were relatively ineffec
tive, whereas 4-methylcatechol similarly applied
exhibited impressive inhibition.

INTRODUCTION

Previous publications from our laboratories have shown
the effectiveness of qualitative ellipsometry in the study of
interfacial cathodic events during the corrosion of
painted metal surfaces.'·' Since coatings bond to the
metal oxide films. and since many corrosion inhibitors
seem to function at or within this interfacial metal oxide
film. it seemed a natural extension of our previous work
to examine the effects of corrosion inhibiting species on
cathodic delamination. While many paint systems cur
rently in service rely heavily on inorganic species to
achieve inhibition. an active search goes on for substi
tute materials to obtain more effective inhibition.
reduce costs. meet environmental standards. and mini
mize the consumption of strategic metals.

Vol. 56, No. 714, July 1984

We selected a small group of organic molecules with a
potential for forming coordination complexes with iron.
The effectiveness of these types of chelating molecules in
corrosion inhibition has been described previously by
other investigators.5-6

The present work will describe the cathodic delamina
tion behavior of acrylic coated iron where ehelating
inhibitors have been supplied in two different ways. In the
first method, the inhibitor is homogeneously dispersed
within the coating: while, in the second method, the
inhibitor is applied in a two step anodization process, as
recently described by Leidheiser et al. 7 An acrylic coating
is applied over this pretreated surface.

EXPERIMENTAL

Commercially procured iron specimens (99.95% Fe
with respect to metallic content) were mounted in epoxy
and finished on a series of SiC papers of 320,400, and 600
grit. Final polishing was accomplished with 6.0, 1.0, and
0.05/lm abrasives. This degree of polishing was necessary
to promoie good specimen reflectivity and thus reason
able ellipsometric signal levels after the coatings were
applied. Generally. the polished specimens were aged
over silica gel for about 18 hr prior to coating.

A clear, proprietary acrylic coating material was
dissolved in toluene and specimens coated by dipping.
Typically a 0.010 to 0.013 cm (0.004 to 0.005 in.) thick
coating was achieved by this procedure. The chelating
inhibitors employed and their structural formulae are
given in Figure I. Chelating inhibitors were dispersed in
the coating material in the I to 2 percent range by first
dissolving the inhibitor in toluene and then using this
toluene as the solvent to prepare the coating medium. The
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Figure l-$tructural lormulae lor the chelatlng Inhibitors

two layer, nine percent zinc chromate primer* system
shown in Figure 2was prepared by pressing a 6.0 mm dia.
polytetrafluoroethylene cylinder to the center of the metal
surface and applying the proprietary primer by brushing.
After the primer had cured, the PTFE mask was removed,
and the clear acrylic topcoat was applied by dipping. The
6.0 mm view of the metal surface through the clear acrylic
provided the necessary observation "window" for the
ellipsometric experiments on this specimen. .

The two step anodization procedure for the applica
tions ofchelating inhibitors was adapted from the method
described by Leidheiser et al. 7 The method is summarized
as follows. An uncoated, mounted iron specimen is
aligned in the ellipsometer cell and submerged in 170 mL
pH 8.4 borate buffer solution. The solutlo.n IS deaerated
with N~ and the specimen is observed eillpsometncally
under open circuit conditions for- 1.0 hr. An anodic film
is grown on the metal surface with an impressed voltage of
1.2 V S.C.E. After - 10 min of anodization, 50 mL of
borate buffer containing a quantity of chelating material
calculated to give - 10-4 M chelate concentration in the
total solution is added. Rapid mixing is effected by the
continuing N~ flow, and the potential is held at 1.2 V
S.C.E. until the inhibitor layer is well developed. The
layered structure is shown schematically in Figure 3. The
specimen is removed from the cell, rinse~ with water,
dried with an air jet, and coated with acrylic by dipping.
Typical coating cure times were 24 hr at 25°C. The acrylic
lacquer, once cured, showed good adhesion to both the
polished and anodized metal surfaces.

The corrosion ofall coated specimens was conducted in
0.05 M NaCl at 25°C. Typically, the coated specimens

were observed for 400 to 500 min before the corrosion
process was initiated by puncturing the coating - 0.5 em
from the ellipsometric observation region, as shown in
Figure 2. Ellipsometric data were acquired at a rate ofone
set of points per minute, under computer control.

Interpretation of Ellipsometric Behavior
For the Iron/Acrylic System

For comparison purposes, a typical ellipsometric
response curve for acrylic coated iron undergoing
corrosion in 0.05 M NaCI is shown in Figure 4. Adetailed
interpretation of this type of response has been given
previously,' but a brief summary is provided here.
Previous observations on uncoated iron systems under
potential control in either borate buffer solutions or in
saturated NaOH solutions indicate qualitatively that
simultaneous changes in the ~ and '" parameters in
opposite directions is indicative of a change in the metal
oxide film thickness. A simultaneous change of ~ and '"
in the same direction is indicative of a surface texture
change, i.e., surface roughening or smoothing. The
coating on the system shown in Figure 4 was punctured at
t = O. At about 500 min, the ~ signal rises while the '"
signal simultaneously declines. These changes are inter
preted as a thinning of the interfacial oxide film on the
basis of our ellipsometer observations on uncoated iron in
a controlled environment. Cathodic regions under coat
ings are known to become highly alkaline. H In earlier
work,' we have shown that native oxide films on iron will
dissolve (i.e., become thinner) in highly alkaline media.
Since the puncture site is the focus of anodic activity.
cathodic sites develop elsewhere under the coating.
eventually reaching the region being observed ellipso
metrically. Thus, the observed mode of delamination for
the system shown in Figure 4 is the chemical dissolution
of the interfacial oxide film.

Subsequent ellipsometric changes show a roughening
of the resultant nearly oxide-free iron surface brought
about by an uneven dissolution of the metal in the
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Figure 2-Cutaway view of the specimen arrangement used for
the zinc chromate primer/acrylic topcoat system
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native oxide

Figure 3-Proposed layered structure tor specimen pretreated
with an inhibitor in a two-step anodization process
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Figure 6-Elllpsometrlc responses for corrosion In the ironl
acrylic system with DMTDA dispersed in the acrylic coating
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Figure 5-Elllpsometric responses for corrosion in the ironl
acrylic system with 1.4% catechol dispersed in the acrylic coating

:!120

Figure 4, may actually accelerate the delamination
process. This result is not surprising, since catechol
reportedly offers little protection to iron systems. 5

2,5 DIMERCAPT0- 1,3,4 THIADIAZOLE (DMTDA): Figure
6 shows the ellipsometric responses for the iron/ acrylic
system with DMTDA dispersed in the coating. The pre
puncture signals suggest changes in surface texture
(probably surface smoothing) as the inhibitor interacts in
the interfacial region. After the coating is punctured, the
onset of delamination is delayed nearly 1800 min,
whereas, in the uninhibited system (Figure 4), delamina
tion is typically seen within 500 minutes. Note also that L'i
and l/J initially decline in concert, indicating that
delamination has occurred just previously, and surface
roughening has set in. In comparing this behavior to that
seen in Figure 4, the lack of initial rise in L'i is interpreted
as delamination having occurred by a mechanism other
than oxide film dissolution. The presence of the inhibitor
has not only delayed the onset of delamination, but has
probably also altered the mode of delamination.

8-HYDROXYQUINOIINE (8-HQ): Figure 7shows the case
for inhibition by 8-hydroxyquinoline. Note there is very
little pre-puncture activity but that L'i and l/J converge very
slowly after the coating is damaged. This convergence is
interpreted as the development of an interfacial chelate
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Figure 4-Typical etlipsomelric response curve for an acrylic
coated iron specimen undergoing corrosion in dilute NaCI

solution

RESULTS AND DISCUSSION
Iron/Acrylic System with Coating

Dispersed Inhibitors

CATECHOl: Figure 5 shows the ellipsometric responses
for the iron/acrylic/catechol system. The vertical (I) in
this figure and in subsequent figures marks the time at
which the coating was punctured. Note that the ellipso
metric activity prior to 'puncture suggests possible
subcoating development of an inhibitor film (L'i declines,
l/J rises). However, within about 100 min after puncture,
surface roughening is indicated (L'i and l/J decline in
concert). Obviously, catechol provides no inhibition; and,
in fact, when compared to the post-puncture time scale in

cOl!IPlex/lnhlbltor

.. ' ...., '" ~d"fll~"'"
~~

alkaline environment of this interfacial region. The
dissolved metal species reprecipitate, forming a new,
oxide layer thicker than the original native oxide film.
These events are summarized in Figure 4.

Experience gained from experiments stopped soon
after surface roughening is detected ellipsometrically
indicates almost invariably that the coating can be readily
detached with forceps. This evidence leads us to assert
that surface roughening is a post-delamination event.
Thus, the ellipsometrically detected onset of surface
roughening is used as a post/acto indicator for the failure
of the coating in the ellipsometrically monitored region of
the specimen.

Vol. 56, No. 714, July 1984 57



J,J, RITTER

40 .05

• _...
•00 2.1 ...

J5

!
r 15

'"~

"
~ ~ ~

~ to.. 30

..
-l-+++-+-+.+........-++o'+++......f+++++-+-+++-+-+++.......+ ,.

500 tOOO '100 2000 Z500 5000 5500 4000 4500 SOlO 5500 1000

TIWE (mIn)

Figure 7-Elllpsometric responses for corrosion in the Iron/
acrylic system with 1.7% 8-hydroxyqulnollne dlspened In the
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Figure 9-Typical elllpsometric responses for the appllcallon of
8-hydroxyquinollne In a two-step anodizallon procedure

layer. Finally, after - 5000 min, delamination sets in with
a probable initial chemical destruction of the chelate!
oxide interface, followed by the expected surface rough
ening phenomenon. This inhibitor delays the onset of
delamination but probably does not alter the mechanism,

ZINC' CHROMATE PRIMER! AC'RYI.IC' SYSTF.M: For com
parison purposes, the zinc chromate primer!acrylic
topcoat system was studied under comparable condi
tions. Figure 8shows a decline in ~ and a very slight rise in
l/J, suggesting a possible ingress of chromate into the
interfacial region. Delamination is delayed by about 5000
min; a performance rather comparable to that of 8
hydroxyquinoline. Note that when the largeellipsometric
changes occur, ~ and l/J move in concert, signifying the
onset of surface roughening without preceding oxide
dissolution; i.e., ~ and l/J do not show an initial
divergence, as in Figure 4. Thus, in this system,
delamination is delayed and probably occurs by some
mechanism other than that of oxide dissolution.

Inhibitor Application During Anodizatlon

Leidheiser and co-workers at Lehigh University have
recently developed a two step anodization process for the
application of chelating inhibitors to uncoated surfaces.7

This work has prompted us to examine this procedure
ellipsometrically and also study the corrosion per
formance of coated samples which had been subjected to
this method of inhibitor application.

Ellipsometrlc Changes During
Two Step Anodization

Figure 9 shows, initially, the stable ellipsometric
response for uncoated iron at open circuit potential in
borate buffer solution. At t - 50 min, a potential of
+1.2 V S.C.E. was applied to the specimen. Delta declines
sharply, l/J rises slightly but measurably. These changes
signify the growth ofan anodic film on top of the existing
native oxide film. At t - 65 min, the potential being held
at +1.2 V S.C.E., 8-hydroxyquinoline was added to the
solution. Delta and t/J changes indicate the growth of
about 10 nm of additional film, presumably incorporat
ing the chelating inhibitor.

Figure 10 shows the somewhat more complex behavior
of DMTDA application with this procedure. The initial
anodization at t - 120 min proceeds as noted earlier.
However, upon the addition of DMTDA, film growth is
followed by surface smoothing and then by surface
roughening before a stable situation is achieved at t 
150 min. The final disposition of ~ and l/J values beyond
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Figure 10-Typicalelllpsometric responses fortheapplicallon of
DMTDA In a two-step anodlzallon procedure
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Figure 13-Elllpsometrlc responses for the Iron/acrylic system
undergoing corrosion where the Iron surface had beenpretreated

with DMTDA in a two-step anodizatlon process
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Figure 11-Typical elllpsometric responses for the application of
4-methylcalechol In a two-step anodlzatlon procedure
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150 min suggest that some c.helale film is. probably
present, although the preceediog surface texture changes
(i.e., .the smoothing and roughening) render the estima
tion of its thickness difficult.

A third case of inhibitor application by two step
anodization is shown in Figure II. The early behavior of
the specimen at open circuit and anodization is similar to
the pre.ceding two examples. However, the addition of
4-methyl catechol produces only a small gradual change
in ti and a very noticeable jump in 1/1. These changes are
interpreted to arise from the growth of a rather thin (one
monolayer or less) chelate film.

Thus, in the application of different inhibitors by the
two step anodization pro.cess, we have observed very
diverse modes of surface modification, including the
formation of thick films, surface texture changes, and the
growth of thin films.

Effects of Two Step AnodizlItion Pretreatment
On the Corrosion of Coated Iron

Figures 12 and 13 show the respective performances of
the acrylic coating over 8-HQ and DMTDA pretreated
surfaces. In each case,. delamination is seen within a few
hundred minutes after the coatings are damaged, as

evidenced by the early ,large changes. in ti and 1/1. In the
case of the 8-HQ treated surface (Figure 12), the
delamination appears to be dueto some dissolution of the
anodic film, since A and 1/1 initially move in opposing
directions. This detail is no! seen in the case for DMTDA
(Figure 13) and suggests that a different delamination
mechanism may be operative. The case for the specimen
anodized in the presence of 4-MC (Figure 14) is
particularly interesting when compared to the other
inhibitors st\ldied. Note that, from t = 0to t -4800 min, ti
and 1/1 show a concerted decline of only a few degrees,
suggesting rather minor surface texture changes. At
about 4800 min, ti begins to increase slowly, while 1/1
continues to decline, suggesting a very gradual dissolu·
tion of the anodized layer and a concomitant gradual
delamination. Indeed, at the termination of this experi
ment at 9000 min, the coating was found to be rather well
adhered to the specimen surface. In contrast, the coatings
on the 8-HQ and DMTDA pretreated systems could be
easily detached from the substrate after only 6000 min.

SUMMARY AND CONCLUSIONS

For the iron/acrylic system studied, chelating in
hibitors homogeneously dispersed in the coating affect

rn JO
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Figure 12-Elllpsometrlc responses for the Iron/acrylic system
undergoing co.rroslon where the Iron surface had been pretreated

with 8-HQ In a two-step anodlzallon process
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Figure 14-Elllpsometric responses for the Iron/acrylic system
undergoing cO.rrosion where the Iron surface had been pretreated

with 4-MC In a two-step anodlzation process
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DR, JOSEPH J. RinER is a Research
Chemist at the National Bureau of Stan
dards. He has directed a project con
cerned with fundamental aspects of cor
rosion phenomena and chemistry which
occur when painted metals corrode. Dr.
Ritter holds a Ph.D. in Inorganic Chem
istry from the University of Maryland.

primer/acrylic topcoat system. Our ellipsometric obser
vations on the deposition ofdifferent chelating inhibitors
during a two step anodization have shown a wide range of
behaviors, including the formation of relatively thick
deposits, metal dissolution, and the deposition of near
monolayer films. DMTDA and 3-HQ are not effective
inhibitors for the acrylic/ iron system when anodically
appliep, whereas good results were obtained with 4-MC.

Thus, our results indicate that, for a given coating
system, both the method of chelating inhibitor intro
duction and its chemical nature can affect its performance
in retarding coating failure.

the coating failure process by delaying the onset of
delamination and/or altering the mechanism of delami
nation. For some of the systems studied, chemical
dissolution of the oxide interface is an important
mechanism for coating delamination while in other cases
some alternative delamination mechanisms are operative.
In all of these cases, the ellipsometrically observed
roughening of the substrate, a post-delamination event,
can be used as an in situ indicator that coating failure has
occurred previously. Previous workers have proposed
various other delamination mechanisms ranging from the
displacement of polymer-substrate bonds by water to
'cohesive failure within the polymer itself.s-1o One or
more of these alternate mechanisms may operate in cases
where oxide dissolution is not seen or possibly may apply
even in concert with oxide dissolution. This concept
continues a line of argument proposed in an earlier
publication' that perhaps a predominant mode of
delamination operates for a given coating-substrate
system. Thus, if one mode of delamination is subverted,
e.g., by inhibitor action, another mode may become
predominant, albeit on a different time scale.

For the acrylic/iron system, coating-dispersed
DMTDA and 8-HQ are effective in delaying coating
failure, whereas catechol is not. Comparable results for
inhibition have been obtained with a zinc chromate
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Society meetings

BALTIMORE APR.

"Formulating for Exterior Durability"

Bob Morrison. of SC M Pigments,
spoke on "FORMULATING FOR EXTERIOR
DURABILITY."

According to Mr. Morrison, there are
four areas which contribute to formulat
ing for exterior durability: vehicle, pig
ment, additives, and testing. Prior to
formulating. durability parameters must
be set. Mr. Morrison suggested that
vehicles be selected very carefully. The
vehicle protects the rest of the formula
and determines the gloss, flow, and
adhesion of the coatings, he said.

Using slides to demonstrate, Mr.
Morrison stated that all additives put into
the system must be monitored. He said
that additives degrade the durability of a
coating, except those which act as quasi
binders.

He stressed the importance of choosing
pigments carefully. He said that titanium
dioxide grade selection is critical. Even in
an excellent binder, it will eventually
show a plus in durability.

FRAI'K H. GERHARDT, Secretary

CLEVELAND APR.

"Water-borne System Approaches"

Honored guests in attendance included
Federation President Terryl F. Johnson
and President of the Cleveland Paint and
Coatings Association, Paul Beaudrey.

Mr. Johnson invited members to attend
the Federation Annual Meeting and
Paint Show in October in Chicago. He
stated that this convention will have the
largest number of exhibitors ever.

Mr. Beaudrey discussed the CPCA's
involvement with the Cleveland Hunger
Center in support of over 8000 meals
provided to the needy as well as other
projects. He encouraged members of the
Society to consider such activities in the
future.

Carol Williams, of Spencer-Kellogg.
gave a presentation on "WATER-BORNE
SYSTEM ApPROACHES TO INDUSTRIAL
MAINTE:"ANCE COATINGS."

Ms. Williams described a solution to
the problem which involves both acrylic
emulsions and solvent alkyds. depending
on the specific application. Storage tanks
and bridges, which had been coated by
this method, were depicted with little
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corrosion problems. She concluded her
lecture with a discussion of hardeners,
such as Zn and Sr compounds.

Scon RICKERT, Secretary

GOLDEN GATE MAR.

Federation Officers Visit

Honored guests in attendance were
Terryl F. Johnson, Federation President,
and Frank J. Borrelle, Executive Vice
President.

After thanking members who serve on
Federation committees for their dedica
tion, Mr. Johnson reminded members of
the Annual Meeting and Paint Show
scheduled for October.

Mr. Borrelle presented a slide show
and discussed the current activities of the
Federation. The topics covered included
the history of and the plans for preserving
"Ye Old Stone" in Boston and recom
mendations for dissolving the PRI.
Following an introduction of Executive
Committee members in attendance. Mr.
Borrelle presented an update of the
hderatlOn budget. He concluded by
announcing details of the new Paint and
Coatings Collaboration Testing Program
for lab equipment.

Robert Price, of Spencer-Kellogg,
spoke on "WATER, HIGH SOLIDS, OR
BOTH."

Mr. Price stated that water-thinned
and high solids are both viable ap
proaches to the increasing demand for
low solvent coatings. He presented com
parative performance data on short oil air
dry alkyds, baking alkyds, high per
formance polyesters, and general purpose
polyesters with water-borne, high solids,
and conventional systems. General guide
lines were discussed regarding the choice
of one approach over another for the
desired end use. He concluded by relating
the importance of working with the
customer to determine their needs.

SANDRA J. LUND, Secretary

LOS ANGELES APR.

"Dispersion"

Since this meeting was designated
"Bosses' Night," President Lloyd Haan
stra welcomed all the bosses in attendance.

President Haanstra congratulated
Anne Probizanski and the Manufacturing
Committee for their dedication and
organization of the successful Manufac
turing Seminar which was held on April
II.

Vagn R. Pedersen, of Tioxide Canada
Inc., presented a film on "DISPERSIO S
OF TITANIUM DIOXIDE."

Among the topics covered in this film
were millbase formulation by a flow point
curve technique, dispersion in different
mills, proper high speed dispersion mill
geometry, mill base stabiIi7.ation, floccu
lation and its measurement by various
methods, its effect on opacity, and the
effect of UV exposure on dispersed and
flocculated systems.

Mr. Pedersen also presented a film on
"DISPERSION OF TiO,lN ALKYD RESIN."
While the emphasis of this film was non
aqueous vehicles, the techniques dis
cussed could readily be applied to other
systems. The presentation was designed
to be of interest to a broad spectrum of
coatings technologists interested in op
timizing the dispersion process and the
important properties of the finished
product.

HENRY J. KIRSCH, Secretary

NEW ENGLAND APR.

"New Methods In Coatings Rheology"

Dr. Richard Eley, of Glidden Coatings
and Resins, Div. of SCM Corp., spoke on
"NEW METHODS IN COATINGS RHE
OLOGY."

Dr. Eley began his presentation by
pointing out that all coatings must flow
during one or more phases of manufac
ture, application, film formation, cure, or
dry. Defining rheology as the science of
flow, he said that it aims to relate the
performance of materials to their struc
tural or compositional features in an
analytical way. However, he stated that
the coatings industry historically has
viewed rheology more as a quality control
tool than as an instrument of research.

Dr. Eley continued his discussion by
stressing the need for multipoint mea
surement in terms of applied shear in
order to know how a coating is going to
perform under given flow conditions.
Since analytical expressions for stress
deformation relations do not yet exist for
complex systems such as coatings, it is
necessary that a system be studied under
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experimental conditions approximating
those of actual use as closely as possible.
For example, Dr. Eley said that one
should not try to predict the performance
of a system applied by airless spray (very
high shear conditions) from an orifice cup
viscosity measurement (very low shear
rate experiment.) Alternatively, models
can sometimes be used to extrapolate
data to experimentally inaccessible con
ditions. He explained, therefore, that it is
desirable to have in the laboratory an
instrumental capability to cover the range
of stresses and strain rates, as well as
types of deformation, corresponding to
expected use conditions.

According to Dr. Eley, the science of
rheology offers a number of useful and
independent measurements of flow
characteristics which can help to under
stand and control coatings performance.
These include steady-shear viscosity, dy
namic (oscillatory shear) viscosity and
elasticity measurements, elongational
viscosity, dynamic surface tension, and
structural recovery rates after transient
deformation. Examples of how to relate
such rheological data to performance
problems of coatings were discussed.

MAUREEN M. LEIN, Secretary

PIEDMONT APR.

"Accelerating Weathering Tests"

"CURRENT USE AND TRENDS-AcCEL
ERATING WEATHERING TESTS IN THE
UNITED STATES" was the topic discussed
by Mike Crewdson. of South Florida
Testing Service.

Using slides to illustrate, Mr. Crewdson
introduced the facilities of two test sites,
located in Florida and Arizona. Since the
climate of each, though different, remains

THEBIG
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relatively constant year to year, these sites
were determined to be,in prime locations.
An array of support stations for test
samples and instrumentation to compile
environmental data vital to successful
correlation between cause and effect
equip each site, he said. Through retriev
ing environmental data, such as amount
of sunlight, UV radiation, and tempera
tures that a test sample undergoes, and
correlating it to test sample results,
standards of performance can either be
established or fulfilled.

Mr. Crewdson continued by stating
that many research and development
projects cannot wait for a lengthy field
testing. Therefore, accelerated weathering
offers the user a rapid and precise testing
procedure that can yield data that is
comparable to product performance.

The accelerated weathering units pre
sent a controlled environment that can be
equipped in choices of lighting elements
and filters, he said. As in natural weather
testing, the collection of environmental
data from accelerated testing is important.
Although the type of data collected will
differ from that of natural weathering.
successful cause and effect relationships
can be obtained.

MICHAEL S. DAVIS, Secretary

PITTSBURGH APR.

"Effect of Surface Tension and
Viscosity On Coatings Defects"

Federation President-Elect Joseph A.
Bauer and Executive Vice-President
Frank J. Borrelle were among the
honored guests in attendance.

Following Mr. Bauer's discussion of
upcoming Federation events, Mr. Borrelle
spoke on current activities. Using slides
to demonstrate. he detailed the Federa
tion's budget, including sources of income
and expenses. He reviewed the changes
involving the Paint Research Institute
and the decisions which will be made
concerning it.

Mr. Borrelle recognized Society mem
bers in attendance who are actively
involved in the paint industry on a
national level. He concluded by inviting
members to attend the 1985 Federation
Paint Show to be held in St. Louis.

Society President-Elect Clifford Schoff.
of PPG Industries. Inc., presented a
paper co-authored with Percy E. Pierce.
of PPG Industries, entitled "THE EFFECT
OF SURFACE TENSION AND VISCOSITY ON
COATINGS DEFECTS."

Mr. Schoff began by explaining that
most of the major difficulties with organic

coatings have to do with surface tension
forces. Water has a high surface tension.
and many solvents lower with relation
ship to water. As temperature rises.
surface tension usually drops, he said.

According to Mr. Schoff. it is im
portant to determine the surface tension
of solid material. To properly coat an
object, the surface tension of the object
should match as closely as possible the
surface tension of the coating.

In addition. he stated that the liquid
contact angle of specific liquids on solid
surfaces is useful for estimating the
surface tension of the solid. By mea
suring a series of liquid contact angles, a
plot can be developed which reveals the
surface tension. Mr. Schoff then gave the
surface tensions of several solids.

He discussed coatings defects which
are caused by two different surface
tension levels which are close together,
such as crawling and dewetting, cratering,
pinholing, Benard cells, bumps and sinks,
and bad edges and picture framing. To
analyze these defects, the methods men
tioned included microscopy, surface ten
sion measurements, and observation of
defect formation.

Mr. Schoff continued by stating that,
once defects are identifiable, the primary
method of solving the problem is to
reduce the driving forces affecting surface
tension variations. This can be done by
following good formulating practices, he
said. The right solvent, the right pigment·
to-binder ratio, good pigment dispersion.
and overall rheology are the keys. In
addition, Mr. Schoff maintained that
surfactants and low surface tension are
helpful. In the end, the best results will be
seen when the surface tension force
causing the now is reduced, and resis
tance to the now is increased, he
concluded.

JOSEPH L. MASCIA, Secretar.\'

ST. LOUIS, APR.

Education Night

Dr. Jim Stauffer. of the University of
Missouri-Rolla. described the paint pro
gram at the university. He requested that
members write to their State Representa
tives urging continued support of the
program.

Dr. Judy Dunham. of Sl. Louis Uni
versity. spoke on "COATINGS, A VIEW
mOM THE IVORY TOWER." As part of her
presentation, Dr. Dunham demonstrated
a room temperature polymerization re
action which yielded a protective metal
coating.

CHARLES L. GRUBBS. Secretan'
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Elections

C·D·I·C

Active

AHR, ROBERT L.-Ohio Sealer Div., Dayton.
OH.

BLIZZARD, DAVID L.-Talsol Corp.. Cincin
nati.OH.

FETTERMAN, THOMAS C.-Ncyra Industries,
Inc., Cincinnati.

MARTIN, WILLIAM R.-Ohio Scaler Div.,
Dayton.

PYGMAN. JR .. HARLAN F.-DAP Inc., Tipp
City.OH.

SCHOE~ER. THOMAS E,-Ashland Chemical
Co., Columbus, OH.

Associate

BLACK. GERALD A.-Heubach Inc., Milford,
OH.

UKENS, CAR~EY-COmmercial Filters, Leba
non, IN.

CHICAGO

Active

CAfFER Y, CHRISTINE A.-Thcrmark Co..
Glenwood.lL.

COLLINS. RORERT L.-The O'Brien Corp.,
South Bend. IN.

GA\AS, IRE~E C- Thermark Co., Schcrcr
ville, IN.

K,\I~, ROBER·t G.-Thermark Co., Scherer
ville.

MAGLIRE. DEBRA J.--YJ. Dolan and Co.,
Inc.. Chicago, II..

MOR RISON. LARR Y-Schoole Corp .. Chicago.
t\ELSO~, DAN-S.C Johnson & Son. Inc..

Racine. WI.
PHARAZYN. CHARI.ES G.-Shcrwin-Williams

Co.. Chicago.
PROWHI., DENNis-The Enterprise Cos.,

Wheeling. IL.
RE.\KAR. JARRI J. Ace Paint Div., Ace HW.

Matteson, Il.
SHUSTER, FRA\T1NE-Midland Div., Dexter

Corp.. Waukegan, II..
WAI.RABE.\STEII\". MARClI.lA R.- DeSoto,

Inc.. Des Plai ncs. IL.
WELLER III. EOWARO L. Central Chemical.

Glenview. II..

Associate

BALLER. DANIEl J.-Neville Chemical Co.,
Dee rfie Id, II..

ESHOO. EIlWARD-S.C Johnson & Son,lnc.,
Oakbrook. II..

FOLEY. J. BRENDA'-Day Glo Color Corp..
Park Ridge. IL.

GRIFFIHIS, RUTH Y.-Union Carbide Corp.,
Chicago, II..

JOESEL. KEVIN A.- Hammond Lead Products.
Hammond. IN.

N[CKEI.BERRY, HARoLu~ArcoChemical Co.,
Hinsdale. IL.
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PALERMO, JOHN W.-Byk Mallinckrodt, Chi
cago.

TODD. BRUCE H,-S.C Johnson & Son, Inc.,
Racine, WI.

WEISMAN, JACK-Carl Lechner Inc., Deer
field.

WINANDY, GEORGE J.-S-R Premier Inc.,
Addison, IL.

Retired

NIX, VERNON G.-Park Forest, IL.
WERCKENTHIEN, CHARLEs-Melrose Park, fL.

CLEVELAND

Active

BLACK, DAVID-Mao-Gill Chemical, Bedford,
OH.

BRETZ, JOHN-Lubrizol Corp., Wickliffe, OH.
CARROLl., HOWARD E.-Sherwin-Williams

Co., Grafton, OH.
DONOVAN, PATRICK K,-Man-Gill Chemical,

Bedford.
FIGOLl, ANDREW N.-Jamestown Paint &

Varnish Co., Jamestown, PA.
GLIHA, SUSAN M.-Glidden-DPJRC,

Strongsville.OH.
HOUSTON, JOE1. E.-PPG Industries, Inc.,

Cleveland,OH.
KONDILAS. JOHN T.-Dylon Industries, Berea,

OH.
KONTOS. EVANGELOS A.-PPG Industries.

Inc., Cleveland.
Mc ELHANEY, KEVIN E.-Jamestown Paint &

Varnish Co., Jamestown.
ONDERAK. DALE G.-Scheller Inc., Kent. OH.
PARISH, JAMES V.-Consultant, Brecksville,

OH.
REm. DENNIS M.-Man-Gill Chemical, Bed

ford.
RICHARDS, GEORGE E.-PPG Industries, Inc.,

Cleveland.
SAJNER, GEORGE S.-Man-Gill Chemical.

Bedford.
SHANNON, RICHARD M.-Jamestowo Paint &

Varnish Co., Jamestown. .
SOLOMON, MARK S.-Man-Gill Chemical.

Bedford.
TRUAX, GEORGE I.-Man-Gill Chemical.

Bedford.
VICHA. SUSAN K.-PPG Industries, Inc.,

Cleveland.
WINNER, PETER P.-Gtidden Ctgs. & Resins

Div.. Strongsville.
WISNIEWSKI. KARL M.-Man-Gill Chemical,

Euclid.OH.
ZoRSKA, ROMAN-Glidden Ctgs. & Resins

Div.. Strongsville.

Associate

COUGHLIN, MARTIN-Van Waters & Rogers.
Cuyahoga Hts. OH.

DoUGHERTY. JON-New Jersey Zinc Co.,
Fairlawn, OH.

NORRIS, CHRis-Van Waters & Rogers, Cuya
hoga Hts.

HOUSTON

Active

ZERMENS, NASH-Spartan Color Corp"
Houston, TX.

LOUISVILLE

Active

CHESTER, GARY E.-Kentucky Paint Mfg.
Co., Lexington, KY.

DoYLE, JAMES E.-Reliance Universal, Inc.,
Louisville, KY.

HOLLOWAY, JEROME K.-Reliance Universal,
Inc., Louisville.

HORGER, RICHARD A.-Sherwin-Williams
Co., Richmond, KY.

IRIZARRY, RICK-Celanese Specialty Resins
Co" Jeffersontown. KY.

Tso, Su C-United Calalysts, Inc., Louisville.

Associate

BOLLENBACH, DENNis-Celanese Specialty
Resins Co., Louisville, KY.

CLANTON, WAYNE A.-Spartan Color Cor
poration, Warren, AR.

MI1.LER, LEO A,-LA Miller Co., Looisville.

MONTREAL

Active

FOSTER. GuY-Sico, loc., Longueuil, Quebec,
Can.

GRENON, PAUl. A.-Sico, Inc., LongueuiJ.
LAFONTAINE, GAETAN-Sico, Inc., Longueuil.
LA1.UMIF.RE. PIERRE-Sico, Inc., LongueuiL
PEPIN, LllC-Sico, Inc., Longueuil.

NEW ENGLAND

Active

KHOKHANI. ASHOK C.-Polyvinyl Chemical,
Ind., Wilmington, MA.

Associate

GRUNSTRA, THOMAS W.-Whiuaker Clark &
Daniels, Inc., South Plainfield, NJ.

LYONS. MICHAEL R.-Ashland Chemical Co.,
Westfield, MA.

STERN, DICK-New England Aerosol & Pkg.,
Woburn, MA.

NEW YORK

Active

BROWNING, ROBERT J.-John L. Armitage &
Co., Newark, NJ.

COUGHLIN, ROBERT D.-Isis Chemicals Inc"
Siamford, CI.
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GEORGALAS, NICK-Inmont UTC, Clifton, NJ.
MINEROWICZ, JOHN P.-Benjamin Moore &

Co., Newark, NJ.
STAMCHFIELD, PETER M.-lsisChemicals Inc.,

Stamford.
ULLAH, SAADAT M.-Hoboken Paints, Inc.,

Lodi, NJ.

PACIFIC NORTHWEST

Active

AlliE, JANsEN-Preswiu Manufacture Ltd.,
Surrey, BC, Can.

AYERS, TIM-Willamelle Valley Co., Eugene,
OR.
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HOLLIS, CHARLES H.-GSA, Federal Way,
WA.

MATHES, HUBERT D.-Olympic Stain Co.,
Seattle, WA.

NOZEWSKI, STEFAN p.-International Paints

(Canada) Ltd., North Vancouver, Be. Can.
ROBERTS, ALLAN W.-Intel Corporation,

Hillsboro. OR.
WASIK, JAMES A.-Olympic Stain Co.. Seaule.

Associate

FOLTZ, CHARLES A.-Northwest Pump &
Equipment, Seallle, WA.

MITCHELL, JOHN J.-Chemical Distributors
Inc., Portland, OR.

QUINN, FRANCIS-DeGussa Canada Ltd ..
Richmond, Be. Can.

TORONTO

At/h't'

ABBOllD, GEORGE E.-C-I-L Paints. Inc..
Toronto. Ont.. Can.

BOSE, NlfIARENDU-·Nuodex Color Treod.
Bramalea. OnL. Can.

CHAOlil. ANTOINE- Glidden Co. LId ..
Toronto.

COO)'ER. RORERT E.-Cuprinol Korzite Ltd ..
Guelph. Ont.. Can.

COURTNEY. ROBERT J.-Nuodex Color Trend.
Bramalca.

DAY, JOSI')'II T.-Cuprinol Korzite Ltd ..
Guelph.

EGAN, FRANK-St. Lawrence Resin Prods.
Ltd., Mississauga. Ont.. Can.

HANSMANN. JosEPll-P.E.C. Extrusions.
Markhum. Oot.. Can.

KOE. STl'VEN-Selectooe Painls Ltd .. Weston.
001.. Can.

LUM-SHUE-CIIAN. LI.OYD-Cuprinol Korzite
Ltd .. Guelph.

MCCOMB. WAYNE-Canada Glue. Brantford.
Ont.. Can.

MONACO. CARLO A.-Tremeo (Canada) Ltd ..
Toronto.

OLIVEIRA, ZACHARY M.-Cuprinol Korzite
Ltd .. Guelph.

RAI1MA~. LII.I.lAN G.- Nacan Products Ltd ..
Scarborough. Ont.. Can.

RIVAS. AI.FREDO-Sclcctone Paints Ltd ..
Toronto.

SDNDllI. D.P.-C-I-L Painls. Inc.. Toronto.
TOOE. JACK T.-duPont Canada Inc.. Missis

sauga.
VINCE. TOM-Quadra Chemicals LId .. Mis

sissauga.
WRIGlfI. DOUGI.AS A.- C-I-L Paints. Inc..

Concord, Ont.. Can.
YlI', Ct-tAK K.-Canadian General Electric.

Toronto.

AJ.WJ£'iate

B1.A~IJ, JOlt:" S.-Nacan Products Ltd .. To
ronto, Ont., Can.

BRII)';)'S. RIISSEI.I B.-Carbo Chemicals.
Toronto.

DEMARCHI, RlCItARJ) D.-Debro-Div. Preme
talco, Brampton, Ont., Can.

LEVY. EDWARI)- Frank E. Dempsey & Sons
Ltd .. Toronto.

llAw, KFNNY~ Harrisons & Crosficld (Can
ada) Ltd., Toronto.

RussEI.I .. KI'V1s- LV. I.omas Chemical Co..
Mississauga. Ont.. Can.

STARK. PAlit. -SICO Paints Inc.. Rexdalc.
Ont.. Can.

STEIBI'I.'I. M.-L..V. l.omas Chemical Co..
Mississauga.

WEN·II.A\I)"I. GEOR(jF J.- Anachemia Sol
vents Ltd .. Mississauga.

WII.SON. R. DAI.I'.- Columbian Chemicals
Canada I.td., Hamilton. Ont.. Can.

EducalOr / Student

RlJDJ1'\, Al.I·RFD-Univcrsity of Waterloo.
Waterloo. Ont., Can.

AFFILIATED

DUIIFY. GIRISII C.-Hempel's Marine Paints.
Dammam. Saudi Arabia.
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meetings/Education

Five Members of Federation to Present Papers
At XVlIth FATIPEC Congress in Switzerland

270 Attend "Back to Basics" Symposium
Of Pacific Northwest Society

Five members of the Federation of
Societies for Coatings Technology will
present papers at the XVllth FATIPEC
Congress in Lugano. Switzerland.
September 23-28. 1984. FATIPEC
is the Federation of Associations of
Technicians in the Paint. Varnish.
Lacquer. and Printing Ink Industries of
Continental Europe.

Milton A. Glaser. industry consultant
and a Past-President of the FSCT.
will present "Barriers to Innovation (The
RID Production Interface)" on behalf of
the Federation at the plenary session on
Septcmber 24.

The other member-speakers will be:
J.L. Scott. of South Florida Testing

Service-"New Developments in Labor
atory Accelerated Test Methods for Coat
lOgs.

Dr. Zeno Wicks. retired from North
Dakota State University. Dcpt. of Poly
mers & Coatings-"Viscosity of Oli
gomer Solutions."

Akzo Coatings America Formed

Akzo Coatings. of The Netherlands. has
formed a ncw company. Akzo Coatings
America. Inc.• to coordinate its coatings
operations throughout the North Ameri
can market.

Akzo Coatings America includes thc
Wyandotte Paint Products Div.• with
responsibility for the automotive. coil.
general industrial. and sign industries;
and the Sikkens Div.. which supplics car
refinishes. Akzo Coatings America also
includesa wholly-owned subsidiary, Lan
Chern Corporation. a manufacturer of
specialty resins for the paint and printing
ink ind ustrics.

Cees Zaal will serve as Chairman of
the Board for the new company. Acting
as President and Chief Executive Officer
will be Charles A. Brethen III. Other
exccutive personnel include: Donald M.
Howell, Jr.-Vice-President of Sales; Dr.
Taki Anagnostou- Vice President of Re
search and Development; and George
Findling-Vice-Prcsident of Finance and
Planning. Dr. Anagnostou is a member
of the Detroit Society and serves as a
member of the Federation's Editorial
Review Board.
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Dr. D.T. Wu, of the DuPont Co.
"Effects of Solvents on Polymer-Polymer
Compatability."

Donald E. Brody, of Skeist Labora
tories and a Past-President of ihe New
York Society-"Revolutions in the Coat
ings Industry."

Other Americans on the program are:
Dr. Henry Leidheiser, Jr., of Lehigh

University-"Migration of Species
Through Organic Coatings and Free
Films Under Potential Gradient."

Jay R. Wilner, Jr.-"High Performance
Anti-Corrosive Coatings in the U.S."

The Congress will be held in Lugano's
Convention Center. The total scientific
program will consist of more than 100

A registered attendance of 270 (201
mcn. 69 ladies) was recorded at the
Annual Symposium ofthc Pacific North
wcst Socicty for Coatings Tcchnology.
May 3-5. in Seattle. WA.

inc papers were presented under the
theme. "Rack to Basics":

(I) "Weathering Interactions on
Treated and Untreated Wood Sur
faces"-Bill Feist. of Forest
Products Laboratory

(2) "Defoamers- Theory and Prac
ticc"- Ken Rreindell. of Diamond
Shamrock Corp.

(3) "Colorant Tcchnology"- Loran
Manhart. of Nuodex. Inc.

(4) "One-Coat Painting- Fact or
Fantasy"- F. B. Burns. of E-Z
Paintr Corp.

(5) "The Phenomena of Flooding and
Floating"- Wolfgang Zinncrt, of
Ilyk-Mallinckrodt

(6) "Styrenc. PV A. and Acrylic
Modified Emulsions-The Ba
sics"- Brucc Henshaw. of
McCloskcy Varnish Co.

(7) "Use of Drier in Conventional
High-Solids and Waterborne
Coatings"- Ray Hurley. of Inter
stab Chemicals. Inc.

(8) "Additivcs to Reduce Paint Costs
While Maintaining Paint Qual-

individual papers presented in one of the
th ree official languages of FATI PEC:
French, German, and English. Simul
taneous translation will be provided for
the plenary sessions only.

Accompanying the scientific program
will be Fatipexo, an exhibit featuring 28
European companies who supply the
coatings industry.

Further information on the Congress is
available from: Congress Secretariat,
Interconvention Ltd., c{ 0 Swissair, Post
fach, CH-8058 Zurich Airport, Switzer
land.

The President of FATIPEC. 1982-84,
is Romeo Capanni, of George Fey & Co.
AG, St. Margrethen, Switzerland.

ity"- Bob Washburne, of Rohm
and Haas Co.

(9) "Iron Oxide Pigments"-George
Cable. of Pfizer. Inc.

At the annual business meeting, the
following slate of officers was elected for
1984- 85: President-Ottwin Schmidt, of
Helzer Canada Ltd.; President-Elect
Gerry McKnight. of Rodda Paint Co.;
Secretary-Dennis Hatfield. of J.F.
Shelton Co.; and Treasurcr- Yvon
Poitras. of General Paints.

Bill Shackelford. Administrative
Sccretary. announced a new high in
Society mcmbcrship-233 (168 Active
membcrs. 55 Associate. and 10 other
classes).

The annual sports competition was an
air-propellcd three-ball race in the hotel
ballroom. It was won by the Vancouver
Section.

Thc Symposium Committee was com
posed of: Mr. Hatfield. Chairman. Emil
Iraola. John Bartlett, Kathy Bitz.. Steve
Briggs. Robert Hogg(Soeiety President),
Diane Hatfield, Hossein Varz.andeh.
Frcd Schmucker. and Bill Walsten.

The 1985 Symposium will be held at
the Empress Hotel in Victoria. R.C..
April 25 27.
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Du Pont Sponsors
Industrial Safety Seminars

Industrial safety will be the focus of
three seminars sponsored by the Applied
Technology Division of Du Pont Com
pany, scheduled from July 31-August 23
in Buck Hill Falls, Pocono Mountains,
PA.

"Managing Safety: Techniques That
Work for Line Supervisors~ (July 31
August 2) is designed to help improve
safety performance by first and second
line supervisors.

"Process Hazards Management" (Au
gust 7-9) will serve as a review for safety
personnel, process engineers, and super
visors in both chemical processing and
petrochemicals industries, as well as
those involved with paper, pharmaceuti
cals, and electric utilities.

"Managing Safety: Techniques That
Work for the Safety Pro"(August 21-23)
is designed for safety managers, super
visors, engineers, and others concerned
with the implementation and monitoring
of plant safety programs. It includes a
review of safety fundamentals, a presen
tation of new techniques, and discussion
of specific problems.

For additional information, contact
Du Pont Company, Applied Technology,
Wilmington, DE 19898.

CALL. FOR PAPERS
ASTM Symposium on Testing of Metallic and

Inorganic Coatings
The first symposium on "Testing of Metallic and Inorganic Coatings"

will be sponsored by the American Society for Testing Materials' (ASTM)
Committee B-8 and its Subcommittee B-8.10 on April 14-15, 1986, in
Chicago, IL.

The symposium will deal with the characteristics of coatings that are
important to the functions of the coating. These include, but are not
limited to: thickness: adhesion: structure; mechanical, electrical, optical,
and tribological properties; corrosion resistance; reference materials; and
automated testing.

Papers dealing with these characteristics are being solicited. Three
types of papers are desired: those focusing on the examination and
illumination of the nature of the characteristic with a discussion of the
relationship of the characteristic to the performance of the coating: those
'dealing with state-of-the-art testing of the characteristic; and those
reports of new work in testing.

The coatings for which tests are designed may be produced by: electro,
electroless, immersion, or mechanical plating; the vacuum processes of
evaporation, sputtering, ion plating, and chemical vapor deposition;
thermal spray anodization; and chemical conversion.

Papers on other related topics are welcome. All papers are to be
previously unpublished. Prospective authors should submit a 300-500
word abstract and an ASTM Paper Submittal Form by January 1, 1985
to Kathy Greene, ASTM Publications Div., 1916 Race St., Philadelphia,
PA 19103. For additional information, contact Teri Carroll, ASTM Stan
dards Development Div. at the above address.
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Cut the costofcaulk with CAMEL-FIl.
The lowest cost filler with the least room for resin.
The problem with many fillers is that you end up using ing. So you reduce your resin costs: while using afiller that's

more resin than you'd like. low In cost too. Call or write for details: Genstar Stone Products
But low-cost CAMEL·FI~ is acalcium cartx:mate with aunique Company, Executive Plaza IV, Hunt Valley, GENSTAR

particle size distribution that provides exceptionally high load- Maryland 21031. (301)628-4225.
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People

Hampton Paint Manufacturing Co.,
Hampton, VA, was recently named the
national prime contractor of the year by
the U.S. Small Business Administration.
Colin Penny, President of Hampton
Paint, was honored during Small Business
Week, May 6-12, which is proclaimed
annually by the U.S. President to honor
the nation's 14 million small businesses.
Mr. Penny is a member of the Baltimore
Society and the Federation's Technical
Advisory Committee.

C.Penny W.B. Bartelt R.A. Katherine J.D. Boggess

NL Chemicals/NL Industries, Inc.,
Hightstown, NJ, has appointed Joseph L.
Waldman Manager, Business Planning
and Product Strategy. Dr. Waldman was
previously Manager of Planning/ Analysis.

McWhorter, Inc., Minneapolis, MN,
has appointed Paul Sara to the position
of Technical Director. Mr. Sara is a
member of the Northwestern Society.

Russell H. Leopard has joined the
Jones-Blair Co., Dallas, TX, as Technical
Manager. He will direct the activities of
the chemical coatings laboratory.

John C. Kulnane has been appointed
Technical Manager of Ameritone Paint
Corp.. Long Beach, CA. Mr. Kulnane is a
member of the Los Angeles Society.

John S. Dumble has been elected
President of Glidden Coatings & Resins
Div., SCM Corp., Cleveland, OH. Mr.
Dumble formerly held the position of
Executive Vice-President. He succeeds
William D. Kinsell, Jr., who retired.

Ferro Corp., Cleveland, OH, has an
nounced the following appointments:
Sidney J. Feldman has been named
Specialty Products Coordinator; Miles
E. Curtis to the position of Central
District Manager; and David K. Hanes
has been named a Sales/ Service Engineer
for metal coatings.

The board of directors of Englehard
Corp., Menlo Park, NJ, elected Orin R.
Smith President and Chief Executive
Officer. Most recently, Mr. Smith, a
director, served as Senior Executive Vice
President and acting Chief Executive
Officer of Englehard.

U.S. Paint, Division of Grow Group
Inc., St. Louis, MO, has appointed
Charles Grubbs to the position of Tech
nical Director. Mr. Grubbs serves as
Secretary of the St. Louis Society.
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Rust-Oleum Corp., Vernon Hills, IL,
has announced the promotion of W.B.
Bartelt to the position of Executive Vice
President. Among Mr. Bartelt's responsi
bilities will be the direction and coordina
tion of the domestic sales and marketing
groups, international research and de
velopment, and administration. He is a
Past-President and Executive Committee
member of the Chicago Society.

Also promoted by Rust-Oleum were
the following: Donald C. Fergusson to
Senior Vice-President-~arketingand
Sales; William R. McCarrell to Vice
President-Industrial Business Group;
Jehn R. Simons, Jr., to the position of
Director-Industrial Sales; and Richard
W. Manning to Director-Manufactur
ing. Mr. McCarrell is a member of the
Chicago Society.

Robert A. Katherine, Chairman and
Chief Executive Officer of McCloskey
Varnish Co.• Philadelphia. PA, has been
elected to the Board of Directors of the
Intra-Science Research Foundation, an
educational and scientific foundation
involved in the dissemination of scientific
knowledge and support of independent
research.

California Products Corp., Cambridge,
MA, has appointed Bonita Benhayon
Advertising and Merchandising Manager.
Ms. Benhayon had been the Associate
Director of Public Relations for the
National Paint and Coatings Association,
where she managed the "Picture It
Painted" campaign.

Barrett Varnish Co., Cicero, IL, has
announced the appointment of K.D.
"Ron" Patel, as Laboratory Manager.
Mr. Patel will oversee the laboratory
operations, technical service, quality con
trol, and compliance support activities
for the company.

At its recent annual meeting, Material
Marketing Associates. Inc. (M M A)
elected James D, Boggess as President for
a two-year term. Mr. Boggess succeeds
the late Howard S. McCullough.

Mr. Boggess, President and CEO of
Wm. B. Tabler Co., Louisville, KY, has
been a member of MMA since 1976, and
has served on its Board of Directors since
1977.

Also elected were James A. Grierson,
of APCO Industries Ltd., Toronto, Ont.,
as Vice-President; and as members of the
Board, Ren L. Ridolfi, of Matteson
Ridolfi, Inc., Detroit, and Robert F.
Walsh, of Walsh & Associates. St. Louis.

MMA, an association of leading mar
keting representatives in the paint, ink.
and coating industries, sponsors Constit
uent Society awards at the Federation's
Annual Meeting.

Arizona Chemical Co., Fair Lawn, NJ,
has elected Creed C. Greer Vice-President
of manufacturing. He formerly held the
position of Plant Manager of the firm's
Panama City, FL plant. Succeeding Mr.
Greer as Plant Manager will be Robert
W. Sombathy.

Shell Chemical Co., Houston. TX.
announced the assignment of Victor F.
Figurelli as Manager-quality improve
ment. In this newly created position, he
will be responsible for managing the
quality improvement process within the
firm's polymers and catalysts organization.

The Midland Division of The Dexter
Corp., Waukegan, I L, has announced the
following appointments: Jon Lyyski has
been promoted to the position of Ana
lytical Chemist; Bertram Gardner has
been promoted to Senior Development
Chemist; and Bridget Abraham has
joined the Midland Div. as Senior De
velopment Chemist, New Ventures
Laboratory.
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Cees Zaal has been named Chairman
of the Board for the newly formed Akzo
Coatings America,Inc.,the North Amer
ican operation of Akzo Coatings, of the
Netherlands. Assuming the responsibili
ties of President and Chief Executivc
Officer will be Charles A. Brethen, III.
Other executives named are: Dr. Taki
Anagnostou-Vice-President of Research
and Development; Donald M. Howell,
Jr.-Vice-President of Sales; and George
Findling-Vice-President of Finance and
Planning. Dr. Anagnostou, a member of
the Detroit Society, currently serves on
the Federation's Editorial Review Board.

Morehouse Industries, Inc., Fullerton,
CA, announced the appointment of
Robert F. Blackburn as Manufacturing
Manager. Mr. Blackburn has contributed
over 15 years' experience io the produc
tion, industrial engineering, and manage
ment of factory operations.

Lee Christens has been named Project
Manager for coatings prod ucts at Dow
Chemical U.S.A. 's Inorganic Chemicals
Dept., Midland, MI.

The National Coil Coaters Association
(NCCA) has elected James S. Smith as
President. Mr. Smith, the President of
Roll Coater, Inc., Greenfield, IN, repre
sents Active Member coil coaters and will
serve a one-year term.

Also elected by NCCA's Board of
Directors were the following: William A.
Boyd, of Vail Rubber Products Corp .•
Hammond, IN, was re-elected Vice
President representing the Associate
Member firms who supply metals, coat
ings, equipment, and other services; Fran
cis D. O'Neill, of Teledyn Rodney Metals,
New Bedford, MA, was elected Vice
President, representing the Active Mem
ber coil coaters; and John H. Geyer, of
Total Tech Inc., Richboro, PA, was re
elected SecretaryI Treasurer.

Carter Coatings Corp., Tampa, FL,
has named Bill Jones to the position of
Vice-President and General Manager.

William S. Laycock has joined EM
Chemicals, Hawthorne, NY, as Technical
Service Manager for the Plastics and
Coatings Group. He formerly served as
Chairman of the Color and Appearance
Division of the Society of Plastics Engi
neers.

Troy Chemical Corp., Newark, NJ, has
named Robert T. Maher Manager, Com
mercial Development. In his new position,
Mr. Maher will be responsible for all
marketing activities for new products and
technologies, along with the development
of new markets for existing product Jines.
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In a restructuring of its Water Soluble
Polymers and Coatings groups, Hercules,
Incorporated, Wilmington, DE. has an
nounced the following appointments:
Thomas C. Davis to National Sales
Director; R. Stephen Sumption to Mar
keting Director; and John L. Lawes to
Market Development Director.

Angus Chemical Co., Northbrook, IL.
has announced the following appoint
ments; Robert J. Frederick to the position
of Vice-President of planning and re
search; Richard S. Signorelli to Vice
President for corporate development;
Donald E. Kepler to Administrative
Director of sales and marketing; and
Douglas E. Dunn as Sales Representative
for specialty chemicals on the West
Coast.

Robert G. Miotke has been promoted
to Northern Regional Manager of Angus
Chemical Co. Mr. Miotke is a mem
ber of the Chicago Society. Joining
the technical support center of Angus
Chemical as a Senior Research Chemist
at the McCook, IL facility is Dr. Morris
L. Fishman.

H. David Medley has rejoined Celanese
Chemical Co., Dallas. TX, as Vice
President of marketing. He is responsible
for sales and marketing of the company's
products in domestic and overseas mar
kets.

David Dempsey has been appointed to
the position of Market Development
Manager of Color Corporation of
America, a subsidiary of The Valspar
Corp. He will be headquartered in Rock
ford, IL.

ObItuary

Charles R. Harvey, Vice President of
Boehle Chemicals, Inc., Southfield, MI.
died on April 12. He was 42.

At the time of his death, Mr. Harvey
was President of the Detroit Color
Council and an active member of the
Detroit Society, the Detroit Paint and
Coatings Association, the Chemical and
Allied Industries Association, and the
Detroit section of the Society of Plastics
Engineers.

Marvin J. Soderberg, Vice-President
of manufacturing for the Spencer-Kellogg
Division of Textron, Inc., died on April
13, at the age of 46.

Ifthey can
make it here,
they'll make
it anywhere.
~
..-. .

...... \

When's the last time you saw
"digging a well" on someone's
resume? Working in the
Peace Corps is not your average
everyday job.

Whatever it takes to be
Peace Corps volunteers, it's
a way of working that develops
a resourcefulness and a degree
of self-reliance that volunteers
use long after they've come
home. Anyplace they work.
On any job they're given.

Hire a former Peace Corps
volunteer, and put that
experience to work on your
"toughest job:' Call Peace Corps
toll-free, 800-424-8580
(ext. 76) to tell them about
job possibilities for returned
volunteers. Or if you know of
those who might like to
volunteer, use the same' phone
number (ext. 93) to put their
experience to work where
it can do a world of good.

Peace Corps
The toughest job
you'll ever love.

"'It
A Public Service 01 This Publication~~
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Please make checks payable in U.S. funds.
Pennsylvania residents, please add 6% sales tax.

Federation of Societies for Coatings
Technology

1315 Walnut Street
Philadelphia, Pennsylvania 19107
(215) 545-1506
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DA limited n"m~~~~d~~m~ of the

Journal of Coatings Technology are available
for sale. These books make a handsome and
lasting addition to any library. In addition to
1983, volumes for the years 1974,1979, and
1980 are also available. Price-$50.00

Bound Volumes may be ordered from:

BookReview

ALUMINUM AND BRONZE
FLAKE POWDERS

Written by
GW. Wendon

Published by
Electrochemical Ltd.
Ayr, Scotland
$46.00

Reviewed by
H. van Oene
Ford Motor Co.
Dearborn, MI

This book should be a welcomc addi
tion to the technical Iiteraturc. In his
preface. the author states that his book
provides the first comprehensive survey
of the production, properties. and appli
cation of aluminum and bronzc Oake
powders and. as such, the author should
be commended for his efforts. For sup
porting references. the author draws
mainly on the extensive patent literature.
Besides properties and applications. this
book also rcvicws standards, testing
methods and, very importantly, the safety
and health aspects of the production and
handling of aluminum and bronze Oake
powders. This chapter draws attention to
the fact that rcplaccment of stearic acid.
as a milling lubricant, by mincral oil
changed the aluminum Oakes from essen
tially harmless to potentially very toxic.
Apparently aluminum Oake powder
coated with stearic acid is stable to
physiological salinc solutions; whcn the
powdcr did not contain stearic acid they
were attacked. even at room tcmperature.

The book covers various applications,
but does not discuss details of mechanism.
Corrosion protection by zinc-rich primers
is mentioned; the bricf electrochemical
excursion on pagc 40 is, howcver. rather
mystifying. The importance of controlling
the pH in thc avoidance of gassing is only
very indirectly alluded to. Factors which
control the appearance of metallic paints
are not discusscd.

Nevertheless, thcse are minor criti
cisms. Most paint tcchnologists are aware
of these mattcrs and have dcvcloped their
own. usually proprietary, technology.

In conclusion. I strongly recommcnd
this book. and would have apprcciatcd it
very much if a similar work had been
available during my work on the dcvclop
ment of powder metallics.

SURFACE COATINGS
Volume I: Raw Materials
and their Usage

Prepared by
The Oil and Colour Chemists'
Association, Australia

Published by
Chapman and Hall
New York, NY
1983,408 pp, $56.00

Reviewed by
Dr. Thomas J. Miranda
Whirlpool Corp.
Benton Harbor, MI

This volume is a completely rewritten
version of an earlier edition published in
1974 which this reviewer had the privi
lege to review. The publishers have
made several significant changes which
are very welcome. First. the size of the
book is smaller and the binding very

much improved. Second, and very impor
tant. there is an index which the first
volume did not have.

The first volume deals with raw ma
terials and their usage. A second volume
deals with basic manufacture, application
and technology. Volume one begins with
a history and introduction to polymer
chemistry. It then covers vegetable oils,
alkyds, amino. phenolic, urethane, epoxy,
silicone and acrylic resins. Six chapters
are added on emulsion polymers followed
by water-soluble resins and solvents,
pigments. driers and additives.

The 30 chapters are written in a
pedagogical style designed to help the
beginner as well as those active in the
field. At the end of the volume numerous
conversion tables are included, making
this a practical and useful tool for the
coating chemist.

The only possible drawback is the lack
of additional references which would
increase its value. This book is highly
recommended and the Australian Oil and
Colour Chemists' Association are con
gratulated for undertaking this important
task.
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Filtration
An eight-page reference filtering guide

designed to enable selection of the most
efficient filter bag for any given service
has been published. Details include the
proven designs available, the natural and
synthetic media choices. micron rating
range. operating conditions. and methods
of calculating flow rates. For additional
information, contact American Felt &
Filter Co., Box 951. Newburgh, NY
12550.

Color Control Software

Software for color matching, batch
correction, and color quality control is
the subject of recently released literature.
For more information, contact Applied
Color Systems, Inc .• P.O. Box 5800.
Princeton, NJ 08540.

Phenyl Acid Phosphate Catalysts

Phenyl acid phosphates used as acid
catalysts to reduce resin curing time and
temperature are described in a new
bulletin. Available as PAP-loo, (100%
concentration) and PAP-75, (75% con
centration in butanol), they are useful in
ureaformaldehyde. epoxy. and urethane
systems. For a copy of the bulletin,
contact Hodag Chemical Corp., 7247 N.
Central Park Ave., Skokie, IL 60076.

Valves
A 12-page catalog featuring precision

selector valves. stack valves, venting
valves, and electronic and pneumatic
operators is now available. The catalog is
a reference for specifying self-lubricating,
corrosion resistant selector valves for
manual or automatic operation. For
more information, contact S.M. Lewis.
President. Conant Controls, Inc.• 427
Riverside Ave., Medford, MA 02155.

Epoxy Coating

Information on a new fire-protective
intumescent epoxy coating for petro
chemical and other industrial applica
tions is now available. The new coating is
designed for application on structural
steel supports and vessels used in hydro
carbon processing and other industrial
plants. It provides corrosion protection
and chemical resistance. For additional
details. contact PPG Industries, Inc., 8
North. One PPG Place, Pittsburgh, PA
15222.
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Pigment

Information is now available on a new
violet color which is recommended for
product finishes requiring durability and
resistance to long-term weathering expo
sure. A sample and technical data can be
obtained by contacting The Mearl
Corporation. 41 East 42nd St., New York.
NY 10017.

Solid-Hiding Stain

Information on a new system that
provides a durable solid-hiding stain to
beautify and protect old weathered, un
treated exterior wood has been published.
The system is also designed for appli
cation over faded or badly weathered
stain and to cover hard-to<oat weathered
or previously stained T-II I plywood and
hardboard. For additional information.
write to The Flood Company. P.O. Box
399. Hudson, OH 44236-0399.

Iron Oxide

Literature is available on a new iron
oxide that can be added to organic
pigments without causing haziness and
milkiness. This product is designed to
offer increased opacity at lower prime
pigment loadings. For information, con
tact Reichard-Coulston, Inc., 1421
Mauch Chunk Rd., Bethlehem, PA 18018.

Safety Alert System

A significant problem on multi
employer worksites is the transfer of
information regarding hazards from one
trade to another. A new document.
D 4257, "Practice for Design and Use of
Safety Alert System for Hazardous Work
Locations in the Coatings and Linings
Industry" addresses this problem. For
copies, contact ASTM Sales Service,
1916 Race St., Philadelphia, PA 19103.

Solvent Selector

A solvent selector for coatings is
available in an eight-page booklet. Data
on solvents. co-solvents, couplers, di
luents, and plasticizers are presented. A
listing of 36 solvents gives physical
properties, shipping and labeling require
ments, as well as status under Rule
66-type air pollution regulations. Copies
of F-7465W. "Solvent Selector for Coat
ings," can be obtained from Union
Carbide Corp., Solvents & Coatings
Materials Div., Dept. K3442, Danbury,
CT 06817.

Fire Suppression
A two-color, four-page brochure de

scribing pre-engineered fire suppression
systems for industrial hazards found in
spray paint booths. quench tanks, etc., is
now available. The brochure outlines
how dry chemicals break the combustion
chain. how the automatic fire suppression
systems work and describes a choice of
three automatic discharge devices. For
more information. contact Chemetron
Fire Systems, member of Allegheny Inter
national, Route #50 & Governors Hwy..
Monee. IL 60449.

Polymerization

Benefits and new techniques in the use
of Natrosol@ hydroxyethylcellulose
(HEC) for emulsion polymerization sys
tems are described in a I 2-page technical
information bulletin. The bulletin in
cludes graphs and tables which list prop
erties and uses of the material, along with
important effects. For a copy oftechnical
information bulletin YC-450B, contact:
Hercules Incorporated, Product Inquiry,
Hercules Plaza. Wilmington, DE 19894.

CLA$SIFIED
ADVERTISING

LABORATORY PERSONNEL
REQUIRED

To keep up with above average
growth Guertin Bros. Coatings and
Sealants will need 7-10 additional
people over the next 18 months.

Resin Research
Prepolymer Research
Analytical Analysis interpretation
Industrial/Retail Coatings

Development
Industrial/Retail Sealants

Development
Heavy Duty Chemical/abrasion

resistant coatings development
Batch shader

Guertin's offer advancement, security,
group benefits, continual training and
learning, medium and high technol
ogy projects.

Send all resumes in confidence to:
Tony Guertin, Jr.
Guertin Bros. Coatings and

Sealants
270 Assiniboine Avenue
Winnipeg, Manitoba
R3C OX6

Journal of Coatings Technology



Pneumatic Adhesion Tester

A bulletin is now available on a
portable pneumatic adhesion tester de
signed to provide data on the bond
strength of coatings to their substrates.
For a full brochure on the pneumatic
adhesion tester or adhesion testing ser
vices, write SEMicro, 620 Hungerford
Dr.. Ste. 12, Rockville, MD 20850.

Pigment Dispersions

Pastes comprised of pigments dispersed
is polyester resins are described in new
literature. Types of pigments used in
these dispersions include heat stable, light
stable, organic, inorganic, and FDA. For
information, contact Pigment Disper
sions. Inc., P.O. Box 412, Edison, NJ
08818.

Tubing

A flexible, transparent tubing formu
lated for handling most gasolines, kero
senes, heating oils, and cutting com
pounds has been introduced in new
literature. For information, contact
Thermoplastic Processes, Inc., 1268
Valley Rd .. Stirling, NJ 07980.

Spectrophotometer

Information is available on a new color
spectrophotometer designed for flexi
bility. When interfaced with a computer
color control system, it provides spectral
measurements of color samples in re
search, production, and quality control
applications. Literature can be obtained
from Applied Color Systems, Inc., P.O.
Box 5800, Princeton, NJ 08540.

Urethane Elastomeric Base Coat

Literature is available on a new
urethane elastomeric base coat intended
for use as a roofing membrane on
urethane foam, concrete, and plywood.
For more details, contact Gaco Western,
Inc., P.O. Box 88698, Seattle, WA 98188.

Storage Tanks

Information can now be obtained on
cone bottom, stainless steel ribbed tanks
designed to withstand maximum loads
without rupture or spills. Capacities
range from 2,100 to 7,300 gallons. For
information, contact Certified Equipment
& Mfg. Co., P.O. Box 298, Springfield,
IL 62705.

Phenolic Resins

A 36-page booklet describing durable
coatings based on a phenolic resin has
been recently issued. Applications noted
include floor coatings, spar varnishes,
porch and deck enamels, metal primers,
can coatings. government specification
vehicles, and ready-mixed aluminum
maintenance paints. "Durable Coatings
Based on UCAR Phenolic Resin CK
2400," designated F-42357 A, can be ob
tained from Union Carbide Corp., Spec
ialty Chemicals Div., Dept. K3442,
Danbury, CT 06817.

Organotln Biocides

A 68-page booklet which reviews the
area of anti-fouling with emphasis on
recent developments with organotin bio
cides is now available. Topics dealt with
include the problem of marine anti
fouling, the mode of action of organotin
biocides, the slow-release concept and
related biocidal systems. For a copy of
Publication No. 624, contact Tin Re
search Institute, Inc., 1353 Perry St.,
Columbus, OH 43201.

ADHESION
TESTING OF

COATINGS
"IN THE FIELD OR LAB"

"SYSTEM 2000 Pneumatic Adhesion Teste('

Portable • Accurate
• Digital Readout • QC Measurements

SEMicro
Div. of M.E. Taylor Engr. Inc.

11506 HIGHVIEW AVENUE
WHEATON, MD. 20902

(301) 251-0642 or (301) 942-3418
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... FROM CHICAGO BOILER

Successful small media milling requires that the pro
duct, media and mill be skillfully matched, Usually this
doesn't mean the most expensive media .. ,although
the lowest cost media are seldom the best answer with
most products,

At Chicago Boiler we stock quality silica, glass,
zirconium silicate, and steel media in all popular sizes,
Call our factory or authorized agents for specific
recommendations and prices,

CHICAGO BOILER COMPANY
Established 1891

1965 N. CLYBOURN AVE.' CHICAGO, ILLINOIS 60614
(312) 348·8250 • TWX 910 221,0329' CABLE: CHIBOCO
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ComIng Events

FEDERATION MEETINGS

(Oct. 24-26)-62nd Annual Meeting and 49th Paint
Industries' Show. Conrad Hilton Hotel, Chicago, IL. (FSCT, 1315
Walnut St., Suite 832, Philadelphia, PA 19107).

1985

(May 14-17)-Federation "Spring Week." Seminar on 14th
and 15th; Society Officers on 16th; and Board of Directors on
17th. Hilton Hotel, Baltimore, MD. (FSCT, 1315 Walnut St.,
Philadelphia, PA. 19107).

(Oct. 7-9)-63rd Annual Meeting and 50th Paint Industries'
Show. Convention Center, SI. Louis, MO. (FSCT, 1315 Walnut St.,
Philadelphia, PA 19107).

1986

(May 13-16)-Federation "Spring Week." Seminar on 13th
and 14th; Society Officers on 15th; and Board of Directorson 16th.
Sheraton Station Square, Pittsburgh, PA. (FSCT, 1315 Walnut St.,
Philadelphia, PA 19107).

(Nov. 5-7)-64th Annual Meeting and 51 st Paint Industries'
Show. World Congress Center, Atlanta, GA. (FSCT, 1315 Walnut
St., Philadelphia, PA 19107).

SPECIAL SOCIETY MEETINGS

1985

(Feb, 26-Mar. 1)-Western Coatings Societies Symposium
and Show. Disneyland Hotel, Anaheim, CA.

(Mar. 26-28)-Southern Society. Annual Meeting. Atlanta
Hilton Hotel, Atlanta, GA. (Salvatore G. Sanfilippo, Reichhold
Chemicals, Inc., P.O. Box 1610, Tuscaloosa, AL 35403).

(Apr. 10-12)-Southwestern Paint Convention of Dallas and
Houston Societies. Anatole Hotel, Dallas, TX. (FSCT, 1315
Walnut St., Suite 832, Philadelphia, PA 19107).

(Apr. 25-27)-Pacific Northwest Society for Coatings
Technology Symposium. Empress Hotel, Victoria, B,C, (Ollwin
Schmidt, Helzer Canada Ltd., 8531 Cullen Crescent, Richmond,
B.C., V6Y 2W9 Canada).

1986

(Mar. 25-27)-Southern Society. Annual Meeting. Hilton
Hotel, Savannah, GA. (Ronald R. Brown, Union Chemicals Div.,
P.O. Box 26845, Charlotte, NC 28213).

OTHER ORGANIZATIONS

(July 31-Aug. 2)-"lnternational Symposium on the Analysis
and Identification of Polymers." Forensic Science Research and
Training Center, Quantico, VA. (KW. Nimmich, Symposium
Coordinator, Forensic Science Research and Training Center,
Bldg. 12, Rm. 212, FBI Academy, Quantico, VA 22135).

(July 31-Aug. 2)-"Managing Safety: Techniques That Work
for Line Supervisors" Seminar sponsored by Du Pont Co. Buck
Hill Falls, PA. (Du Pont Co., Applied Technology, Wilmington, DE
19898).

(Aug. 7-9)-"Process Hazards Management" Seminar
sponsored by Du Pont Co. Buck Hill Falls, PA. (Du Pont Co.,
Applied Technology, Wilmington, DE 19898).

(Aug. 13-17)-Short Course on "Physics and Chemistry of
Printing Inks." Davos, Switzerland. (Dr. M,S. EI-Aasser, Dept. of
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Chemical Engineering, Sinclair Lab #7, Lehigh University,
Bethlehem, PA 18015).

(Aug. 20-24)-Short Course on "Advances in Emulsion
Polymerization and Latex Technology." Davos, Switzerland. (Dr.
Gary Poehlein, School of Chemical Engineering, Georgia
Institute of Technology, Atlanta, GA 30332).

(Aug. 21-23)-"Managing Safety: Techniques That Work for
the Safety Pro" Seminar sponsored by Du Pont Co. Buck Hill
Falls, PA. (Du Pont Co., Applied Technology, Wilmington, DE
19898),

(Aug. 20-24)-Short Course on "Nitride and Carbide
Coatings: Deposition Processes and Appiications," Soderkoping,
Sweden. (Continuing Education Institute-Europe, Rorstorps
vagen 5, S-612 00 Finspang, Sweden).

(Sept 10-13)-"Radcure '84" Conference on Radiation
Curing sponsored by the Association for Finishing Processes of
the Society of Manufacturing Engineers. Downtown Marriott,
Atlanta, GA. (Donna Theisen, AFP/SME Administrator, Society of
Manufacturing Engineers, One SME Drive, P.O. Box 930,
Dearborn, MI 48128).

(Sept. 10-14)-"The Basic Composition of Coatings" Short
Course. University of Missouri-Rolla, Rolla, MO. (Cindy
Sonewald, Dept. of Chemistry, UMR, Rolla, MO 65401),

(Sept. 13-15)-Oil and Colour Chemists Association
Australia. 26th Convention. Mandurah, Western Australia. (Grant
McManus, P.O. Box 490, Cloverdale, Western Australia 6015),

(Sept. 17-20)-Steel Structures Painting Council Annual
Meeting and Symposium on "Maintenance Painting of Industrial
Plants." William Penn Hotel, Pittsburgh, PA (Harold Hower,
Symposium Coordinator, Steel Structures Painting Council, 4400
Fifth Ave., Pittsburgh, PA 15213).

(Sept. 17-21)-"Physical Testing of Paints & Coatings" Short
Course. University of Missouri-Rolla, Rolla, MO. (Cindy
Sonewald, Dept. of Chemistry, UMR, Rolla, MO 65401),

(Sept. 22-25)-Canadian Paint and Coatings Association.
Annual Convention, Westin Hotel, Winnipeg, Man" Canada.
(CPCA, 515 St. Catherine St. W., Montreal, Que, H3B 1B4,
Canada).

(Sept. 23-26)-American Oil Chemists' Society Short Course
on Fatty Acids. Kings Island, OH. (AOCS, 508 S. Sixth St.,
Champaign, IL 61820).

(Sept. 23-28)-XVllth Congress of FATIPEC (Federation
of Associations of Technicians in the Paint, Varnish, Lacquer and
Printing Ink Industries of Continental Europe). Lugano, Switzer
land. (C. Bourgery, Secretary General, FATIPEC, Maison de la
Chimie, 28 Rue St.-Dominque, 75 Paris (7), France).

(Oct. 1-5)-Short Course on "Physics and Chemistry of
Printing Inks," Lehigh University, Bethlehem, PA (Dr. M.S. Ei
Aasser, Dept. of Chemical Engineering, Sinclair Lab #7, Lehigh
University, Bethlehem, PA 18015).

(Oct. 8-12)-"Advanced Industrial Paint Formulation" Short
Course. University of Missouri-Rolla, Rolla, MO. (Cindy
Sonewald, Dept. of Chemistry, UMR, Rolla, MO 65401).

(Oct. 8-12)-Spray Painting Seminar. Binks Manufacturing
Co., Atlanta, GA. (Binks Manufacturing Co., Training Div., 9201
W. Belmont Ave., Franklin Park, IL 60131).

(Oct. 21-26)-lnterfinish '84. Jerusalem, Israel. (Interfinish
'84 Secretariat, P.O. Box 29313, 61292 Tel Aviv, Israel).

(Oct. 22-24)-National Paint & Coatings Association 97th
Annual Meeting. Palmer House, Chicago, IL. (Karen Bradley,
NPCA, 1500 Rhode Island Ave., N.W., Washington, DC 20005)

(Oct. 23-24)-11lh International Naval Stores Meeting.
Fairmont Hotel, San Francisco, CA.

(Oct. 23-26)-Fall Technical Meeting of the National Coil
Coaters Association, Hyatt Regency O'Hare Hotel, Chicago, IL.
(NCCA, 1900 Arch St., Philadelphia, PA 19103).
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(Nov. 7-8l-4th World Congress on "Coatings Systems for
Bridges and Steel Structures." Breckenridge Concourse Hotel,
St. Louis, MO. (Cindy Sonewald, University of Missouri-Rolla,
Dept. of Chemistry, Rolla, MO 65401).

(Nov. 13-14)-"lnnovations in Finishing and Machining for
the Wood Industry" Conference, sponsored by the Association
for Finishing Processes of the Society of Manufacturing
Engineers. Greensboro-High Point Marriott Hotel, Greensboro,
NC. (Donna Theisen, AFP/SME Administrator. Society of
Manufacturing Engineers, One SME Drive, P.O. Box 930,
Dearborn, MI 48128).

(Nov. 16-17)-37th National Decorating Products Show.
McCormick Place, Chicago, IL. (NDPA, 1050 N. Lindbergh Blvd.,
St. Louis, MO 63132).

(Nov. 26-27)-"Job Estimating Workshop for Pai'nting
Contractors" Short Course. University of Missouri-Rolla, Rolla,
MO. (Cindy Sonewald, Dept. of Chemistry, UMR, Rolla, MO
65401).

(Nov. 28-30)-FINSTRAT '84, Conference and Exposition on
Finishing Strategies for the 80's. Marriott Hotel and Anaheim
Convention Center, Anaheim. CA. (Association for Finishing
Processes of SME, One SME Dr., P.O. Box 930, Dearborn. MI
48128).

(Nov. 28.30)-"Maintenance Painting" Short Course.
University of Missouri-Rolla, Rolla, MO. (Cindy Sonewald, Dept.
of Chemistry. UMR, Rolla, MO 65401).

(Dec. 3-7)-Spray Painting Seminar. Binks Manufacturing
Co., Franklin Park, IL. (Binks Manufacturing Co., Training Div.,
9201 W. Belmont Ave., Franklin Park, IL 60131).

(Dec. 4-6)-Plant Engineering and Maintenance Show and
Conference/West. Moscone Convention Center, San Francisco,

@~,~~
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CA. (Show Manager, Plant Engineering & Maintenance Shows,
999 Summer St., Stamford, CT 06905).

(Dec. 16-21)-1984 International Chemical Congress of
Pacific Basin Societies. Honolulu, Hawaii. (PAC CHEM '84,
Meetings and Divisional Activities, American Chemical Society,
1155 Sixteenth St., NW., Washington, DC 20036).

1985

(Mar. 25-27)-"Electrochemical Techniques for Corrosion"
Symposium to be held during CORROSION/85, sponsored by
the National Association of Corrosion Engineers. Boston, MA.
(Symposium Chairman, Robert Baboian, Texas Instruments,
Inc., Mail Station 10-13, Attleboro, MA 02703).

(June 11-13)-Eastern Plant Engineering & Maintenance
Show and Conference. Georgia World Congress Center, Atlanta,
GA. (Show Manager, Plant Engineering & Maintenance Shows,
999 Summer St., Stamford, CT 06905).

(June 26-29)-011 & Colour Chemists' Association's
Biennial Conference. Edinburgh, Scotland. (R.H. Hamblin,
OCCA, Priory House, 967 Harrow Rd., Wembley, Middlesex,
HAO 2SF).

(Sept. 2-4)-Federation of Scandinavian Paint and Varnish
Technologists. 11th Congress. SAS Hotel Scandinavia, Oslo,
Norway. (Paal Ivan, Nodest Industries A/S, Boks 500, N-3001
Drammen, Norway).

1986

(Apr. 14-15)-ASTM Symposium on "Testing of Metallic and
Inorganic Coatings," Chicago, IL. (Teri Carroll, ASTM Standards
Development Div., 1916 Race St., Philadelphia, PA 19103).
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'cJCum6us' from c1Cillman

C. Ted Grumbine has apparently developed afantasy
of playing third base for the ASTM Specifications. He
has dreamed up a drying time test procedure which is
titled, "Drying Time According to Johnny Bench." If
there is anyone among our readers not cultured
enough to know who Johnny Bench is, I feel obligated
to point out that Bench has been distinguished as an
outstanding catcher forthe Cincinnati Reds (a baseball
team). Somehow, I feel that Bench would rather be

. memorialized in the Baseball Hall of Fame than as the
father of a sticky, set-ta-touch method. It may just be
possible that there is someone who is zany enough to
understand the following procedure which must have
been conceived in a nightmare and tested in a sandlot.
If you have any questions, call Ted! He's in the book.

SCOPE

APPARATUS

TEST
CONDITIONS

PREPARATION
OF TEST
SPECIMENS
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Drying Time
According to Johnny Bench

This method covers the procedure for
determining the "set-to-baseball" stage
of dry for aerosol-applied organic
finishes.

1. major league baseball player'
2. major league approved baseball
3. Carrara glass, aluminum or steel

panels, or other dimensionally stable
substrate,2 as specified.

Conduct all drying tests in (A) a well
ventilated room or chamber, free from
direct drafts (or free-agent drafts),
dusts, products of combustion, labora
tory fumes, and under diffused light, at
a temperature of 23+/-2° C and a rela
tive humidity of 50 +/-5%, or (B) the
backyard of a typical suburban home
on a sunny day, whichever is more
convenient.

When using Method (B), two com
mercially available products must be
used as controls. The ambient condi
tions must be such that (1) a sprayed
film of Brand "K" is set-to-baseball in
not greater than 12 minutes, and (2) the
set-to-baseball stage of dry for Brand
"R" is greater than 2 hours.

Prepare a specimen for test by applying
the test material (and controls, as
necessary) to the specified panel ac
cording to the manufacturer's direc
tions.

PROCEDURE Place the test panel in a horizontal
position at a height such' that when the
baseball player grasps the baseball in

. the palm of the hand and the baseball
is contacted to the specimen, the arm
of the baseball player is in a vertical
line from the wrist to the shoulder.
Operators should be cautioned to in
sure that a cowhide area of the base
ball, not a stitched area, is contacted
to the film. Instruct the baseball player
to bear down on the baseball with the
palm of the hand, exerting the maxi
mum pressure of the arm, at the same
time turning the wrist through an angle
of 90° in the plane'of the film. The
film is considered set-ta-baseball when
none of it adheres to the baseball.

REPORT Report the set-ta-baseball drying time
to the nearest 0.1 minute and broadcast
this figure during prime-time on na
tional TV ad infinitum.

COMPENSATION For services rendered, compensate the
baseball player. The following formula
shall be used in determining adequate
compensation:

C =em2

where C = compensation
e = the baseball player's annual

salary
m = the annual advertising bud

get of the supplier company

DISPUTE In the event of disagreement of test
results between purchaser and sup
plier, ask Bowie Kuhn what to do.

'Catchers from Cincinnati with a batting average over .300
have been found to be suitable.

'Rusty old metal lawn furniture, available from your next
door neighbor, has been found to be suitable.

-Herb Hillman
Humbug's Nest
P.O. Box 135
Whitingham, VT 05361
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ISOPAR Solvents: good surface wetting
through low surface tension.

Zip

ISOPAR solvents offer you lower
surface tension than you can expect
from typical hydrocarbon solvents.
That provides better wetting of sub
strates by coatings, inks, adhesives
and other types of resins. It also
means you'll get improved dispersi
bility of pigments and reduced
foaming during the processing and
application of water-based prod
ucts (without side effects).

ISOPAR solvents also have ex
tremely low odor and consistent
high purity.

So, if you're already using a dif
ferent hydrocarbon solvent, try
blending it with an ISOPAR grade,

instead. Tests have shown that
ISOPAR solvents can reduce the high
surface tension, characteristic of
other hydrocarbon solvents, while
retaining the solubility required for
many resinous components.

ISOPAR may be just the solvent
you've been looking for if surface
tension and surface wetting are
important in your formulations.

For more information, mail our
coupon, today. It may well bring
the solution to your formulation
problems.

Quality IEVON Iyou can '~
count on.

,---------------
I Name

I Title

I Company

I Add,ess

I City

I Stolte

II Phone

I 0 Send more information on ISOPAR
solvents.

I 0 Send a sample in this distillation
I range _

I 0 Have your representative call me.

I Mail to: Exxon Company, U.s.A.
I Room 2323KK, P.O. Box 2180
I Houston, Texas 77001

I
I



SHAMROCK STIR-IN POWDERS:
mar/abrasion resistance
without sacrificing
intercoat adhesion
This small, but critical, ingredient may well be the most
important component used in your formulation. Shamrock
stir-in powders integrate mar and abrasion resistance,
lubricity, slip, flatting control, anti-blocking qualities,
gloss retention, recoatability, and intercoat adhesion. They
work in a wide range of systems for brush, spray, dip,
powder coating, curtain coating, roller coating and other
application techniques. Shamrock technical personnel
will work with you to determine your grind and solubility
requirements. Ask for literature and samples.

INNOVATION IN POWDER TECHNOLOGY 5Ha1\1R.-~
'------------------- CHEMICALS CORPORATION

Foot of Pacific St., Newark, N . .J. 07114, Phone (201l 242-2999
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