




Coatings Materials•

FORALONG TIME
OURCOMPETITION DIDN'T
HAVE MUCH COMPETITION.

Ten years ago, Not so great for
suppliers of conventional suppliers of conventional
acrylics had a pretty fat acrylics, because all of a
situation. Theynumbered sudden they had some
few, while paint makers real competition. The
who needed their prod- kind of competition that's
ucts numbered man)Z convinced over 140 paint

Which was great makers to switch to
for them, but not so great UCAR Acrylics.
for paint makers. To be convinced

Then came UCAR yourself, contact your
Acrylics. New acrylics local Union Carbide Sales
that delivered the per- Representative, or write to
formance of conventional Dept. K3442, Danbury
acrylics but at a much CT 06817.
lower cost. What we can do

Which was great for your paints and your
for paint makers because profits will make you
they could still make purr like a kitten.
paints as good as ever,
but at profits that were
better than ever.
UCAR is a Registered Trademark of Union Carbide Corporation.



852 the American Chppe
~hip "Comet" encounteroo a
vere hurricane off the coast

~~~;ai!f~;;1 'Bermuda. A lesser ship would
not ave 1;urvived that storm. 'Through know-how
and COMMITMENT, Pfizer has been successfully
weathering similar storms in American industry
for over a century. Despite the challenges ofreces
sion, inflation, regulation and shortages, Pfizer
maintained its COMMITMENT to leadership i
Pigment Ifechnelogy. Through unsettling times
Pfizer has:

• Expanded and modernized its three maj@r
manufacturing facilities

• Introduced new innovative products such as
Pferrisperse™Slurry, RO-2097 Light Shad
Kroma®Red Oxide, Easy Dispersing Red a d
Yellow Pigments, and others

• Added new technical service personnel {
and laboratories

• Supplemented its direct sales force with a
highly responsive LTL distributor networlf

No one knows what future economic storms may
be on the horizon. However, no matter what the I
climqte, Pfizer is committed to meeting the nee~s I

ofitsiEigment customers. Creative Colorship fo
Qve; ntury, represents the continuous pu s' It-
of excenel1ce in Pigment Technology. It takes 0 1 /
COMMIjPMENT But at Pfizer, there IS no otlie.r; way., y
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IIDual-Layer Aluminum Flake Coating
Automotive Finishes

These are just a few of the

Ultraviolet Curable Coatings

High-Solids Enamel-Automotive Finishes

Laminate Binder for Printing Plates

Low-molecular-weight Acrylate Resins

Thermoset Acrylic Polymer Blends

Pressure-sensitive Adhesives

Resist Lacquer for Electron-Beam Cure

Urethane Lacquer

Automotive Enamels

High-Solids Paint Composition

Contact Adhesives

Water-soluble or Dispersible Thermoset Coatings

Colloidal Dispersion

Product Type

(,-_'N_D_US_T,_R'_AL_C_O_AT,_IN_G_S-_PO_~_D_E_R----.Jt"
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( INDUSTRIAL COATINGS-HIGH SOUDS

..._~~..

From automotive enamels to specialty paper coatings. From
radiation cure resins to pressure-sensitive adhesives.
DOW hydroxyalkyl acrylates are versatile, functional vinyl
monomers, used in polymers and copolymers for coatings
and adhesives applications.

HEA and HPA out-perform methacrylates.
Polymers and copolymers containing DOW hydroxyethyl acryl
ate (HEA) and hydroxypropyl acrylate (HPA) feature higher
vinyl and OH reactivity than those made with hydroxyalkyl
methacrylates. And, HEA and HPA have lower molecular
weights that mean reduced monomer requirements. Faster
crosslinking and lower curing temperatures permit acceler
ated curing cycles and higher line speeds-both key ways to
save money. Plus, DOW HEA and HPA provide improved
performance and better end-product differentiation.

Put DOW HEA and HPA to work for you.
Dow pioneered the commercial development of hydroxyalkyl
acrylates. As the HEAlHPA leaders, we have in-depth product
knowledge and experience to assist you with your polymer
applications. To find out more about how DOW HEA and HPA
can enhance your resin systems, write The Dow Chemical
Company, Coatings and Resins Department, Inquiry Services,
1703 S. Saginaw Road, Midland, Michigan 48640.

Imagine
what they can do for yours.

DOW HEAand HPA...

Enhance resin performanc



Crosslinking Site

Crosslink Site

Contribution of HEA or HPA

Reactivity with Melamine Resin

Solvent

Method of PolymerizationTypical Comonomer

N-Alkoxymethyl Urethanes

or all these applications.

Glycidyl Acrylate, Alkyl Acrylate Solvent Crosslinking with Isocyanate

Branched Polyester Monomers Solvent Crosslink Site for Melamine Resins

C--=================================:::::jBranched-Chain Glycol Polyester, Low Solvent Crosslink Site
Alkyl Acrylate, Other Vinyl Monomers

Other Vinyl Monomers Low Solvent Crosslink Site

Other Acrylates Solvent Crosslink Site

(

Aand HPA contribute to resin performance. Contact Dow to find outhow they can perform in your application.N

Oiacrylates, Oiisocyanate
Alkyl Acrylate. Acryl Amides
All Systems and Monomers (survey)

Reaction Site for Isocyanate
Rad-cure Site

Reaction Site/Rad-cure Site
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Helping to Bridge the Image Gap

Ours is an industry employing a variety of advanced technologies and scientific
disciplines in the development and manufacture of products that beautify and protect
in countless ways. It is a vital, indispensable element of our modern lifestyle. Sadly,
however, its contributions are grossly underrated and largely unappreciated. Like
Rodney Dangerfield, the coatings industry gets little, or no, respect.

An unfortunate by-product of this "image" problem is that students do not perceive
a career in coatings as being challenging, rewarding, or "glamourous;"consequently, a
limited number of graduates enter the coatings field.

To assist in this regard the Federation Educational Committee has been exploring
ways to improve an awareness of, and appreciation for, our industry through increased
contact with high school students, guidance counsellors, and teachers. Accordingly, a
number of Societies schedule a special Education Night, to which local high school
science teachers are invited; they hear a talk by an educator knowledgeable about the
industry, and view demonstrations of various paint lab experiments (teachers are
provided with kits so that they can perform the demonstrations in their classrooms).
Additionally, Societies participate in local Science Fairs, counseling students on
coatings-related projects and awarding prizes to winning entries. They also promote
visits by their members to schools, to lecture on the industry and its career
opportunities. (The Educational Committee is currently developing a general interest
slide/ tape program on coatings to show on these visits.)

The common thread linking these activities is the belief that the industry has an
interesting story to tell-a belief that is underscored by the enthusiasm that our
members bring to these encounter sessions. They know they are not selling from an
empty wagon, and that coatings is a great industry to be a part of. They are doing their
bit to help bridge the image gap.

Thomas A. Kocos,
Contributing Editor

56. No. 715, August 1984 7



COMPARISON OF ACRYLATED OliGOMERS IN WOOD
FINISHES-W.J. Morris

Journal of Coatings Technology, 56, No. 715, 49 (Aug. 1984)

Oligomeric resins designed for UVfEB curable coatings
which offer a broad latitude for formulating wood finishes
have been developed. Several epoxy and urethane based
oligomers were compared to determine suitable polymers
for coatings on wood substrates. Film properties such
as abrasion resistance, adhesion, hardness, tensile
strength, and chemical resistance were determined on
filled particle board, oak flooring, and redwood floor
substrates. Factors that may influence the abrasion
resistance of a wood finish such as oligomer type,
molecular weight, and crosslink density were explored.
The effect of trifunctional monomers compared to di
and monofunctional monomers was determined. A sug
gested starting formula is presented along with film
properties for the best performing oligomers on the three
substrates.

AN ATTEMPT TO DEVELOP A ONE COAT EMULSION
PAINT-L.A. Simpson

Journal of Coatings Technology, 56, No. 715, 57 (Aug. 1984)

An attempt was made to produce a 45% PVC white
emulsion paint that could be easily applied by brush, and
exhibits at least 98% contrast ratio after one application. In
addition, good film integrity and high stain resistance
were required.

To develop this product, formulation variables such as
type and amount of titanium dioxide pigment, extender,
thickener, and colored pigment were evaluated. It was
evident that a paint could not be produced which satisfied
all requirements. For example, a one coat white paint was
produced by using a significant amount of thickener in
order to increase build, but paint viscosity was so high that
ease of application was unacceptable. By using small
amounts of a colored pigment such as carbon black in
order to increase opacity, a paint with a contrast ratio of
98% after one coat was obtained, but inevitably the product
was 'off-white.'

Finally, changing the type of titanium dioxide pigment to
a heavily coated grade produced a one coat paint but
significant staining was evident.

8

PULSED NUCLEAR MAGNETIC RESONANCE MEA
SUREMENT OF THE RELATIVE AND ABSOLUTE LIN
SEED OIL CONTENT IN WOOD-H. Peemoeller, M.H.
Schneider, A.R. Sharp, and OW. Kydon

Journal of Coatings Technology, 56, No. 715, 67 (Aug. 1984)

Pulsed NMR has been applied to the determination of the
relative and absolute linseed oil content in trembling
aspen wood. Utilizing the oil and wood signals, theweight
percent gains could be estimated within ±2% of the values
determined gravimetrically. The techniques developed
are nondestructive and performed easily and quickly.

COMPUTER FORMULATION OF COLORS FOR LETTER
PRESS-M.A. Genshaw, B.F. Phillips, and KA Ruggiero

Journal of Coatings Technology, 56, No. 715, 75 (Aug. 1984)

The purpose of this work was to improve color matching
between reagent strips and color charts. Reagent strips
are chemically reactive papers which produce a color
change on exposure to an appropriate chemical. In order
to make a semiquantitative visual (quantitative instrumen
tal measurements may also be done) determination, it is
necessary to use a color chart to relate the color of the
reagent strip to the concentration of the chemical sensed.
In the past, ink formulations have been optimized by the
visual, trial and error method. Although the computer
colorant formulation method has been standard in the
paint and textile industry for many years, its application to
printing has been only recent. This manuscript describes
our efforts in formulating inks for printing color charts by
letterpress.

An initial calibration experiment was conducted to
determine the ink thickness required to duplicate printed
labels of the color charts. Standard rollouts have been
prepared for mixtures of each of 10 colored inks in a white
ink base. This data permits the computation of ink
mixtures which should match the color of reagent strips.

The calculation methods used are those developed by
Allen and involve the use of matrix algebra to compute the
color of a mixture of inks. The method of optimization
developed by Allen is used to optimize the formulation
with an interpolation method recommended by Brockes.
The results demonstrate that the method can provide
close color matches with a minimum of metamerism.

The standard deviation in color difference units was: 0.4
between samples taken from a single rollout; 1.1 between
rollouts; and 0.4 between replicated mixes of the same
formulation.

Journal of Coatings Technology



Modaflow" i~ a trademark of Monsanto Company.
CJMolIS<:"1lltoCompany 1984 MPP-4-310

Monsanto

Best of all, Modaflow Powder III is backed by
one of the world's largest chemical companies- ' i~'

Monsanto-recognized by the coatings industry "~)~

as the acrylic flow aid leader for over 25 years. .~.1~'..
Now you can have a more active Jw ~I,,,

flow aid, for a less active price-witfif.\,
Modaflow Powder Ill. Call 1-800- ,
325-4330, extension 3381. for the
Modaflow Powder III price .schedule,
and a free sample.

~-,~loWgr-er
~ Y!

fA more active flow at a\"
less active price. .

Presenting ModafloW® Powder III 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 8%
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.



William Mirick, of C-D~I-C Society; and Carlos Dorris of Dallas;
Are Nominated to Federation Officer Positions for 1984-85

J.E. Geiger

J. Richard Kiefer, Jr., Vicc-President
for Community, Industry, and Regula
tory Affairs, McCloskey Varnish Co.,

Philadelphia, PA.
Mr. Kiefer is a
Past-President of
the Philadelphia
Society. an Honor
ary Director, and
Editor of the So
ciety Handbook.
In the Federation,
Mr. Kiefer has been
Society Represen-

J.R. Kieler tative to the Fed-
eration Board, Chairman of the
Membership, By-Laws, and Trigg
Awards Committees.

A third candidate for Board member
at-large was nominated from the floor
by the Baltimore Society.

John Emmerling, President of Lenmar.
Inc., Baltimore, MD. Mr. Emmerling
is a Past-President of the Baltimore

Society and has
served as Society
Representative to
the Federation
Boa rd. He has
been Chairma n of
the Federation's
Technical Advisory
Committee. Mr.
Emmerling is a
member of the
Baltimore PCA J. Emmerling
and was NPCA Regional Vice-Presi
dent-Eastern Zone.

Society and has
served on its Board
of Directors for
seven years. He is
a member of the
Federa tion 's Fi
nance Committee.
He is also Chair
man of the Florida
PCA Scholarship
Committee. Mr.
Geiger is a grad
uate of Northern Illinois University.

M. MalagaS. Spindel

Board of Directors as Members-at
Large (Two-year term; two to be elected):

James E. Geiger, President, Sun Coat
ings, Inc., Largo, FL. Mr. Geiger is
currently President of the Southern

Society Representative to the Executive
Commillee-(Three-year term):

Saul Spindel, President of Dj L
Laboratories, New York, NY. He has
been Society Representative to the
Federation Board since 1982. Mr. Spindel
is a Past-President of the New York
Society and served on its Technical,
Program, and Joint Coordinating Com
mittees. He is presently Chairman of the
Federation's Technical Advisory Com
mittee and a Past-Chairman of the
Corrosion Committee.

Executive Committee

Board of Directors

Board of Directors as Past· President
Member-(Two-year term):

Michael W. Malaga. a Past-President
of the Cleveland Society (1957) as well as
the Federation (1973-74). He served
several years as Society Representa tive to
the Federation Board. Since his rctire
ment from Glidden Coatings & Resins in
1980, Mr. Malaga has done consulting
work for Seegott, Inc.

C. Dorris

The current President-Elect, Joseph A.
Bauer, of Porter Paint Co., Louisville,
KY, will assume the Presidency at the
close of the 1984 Annual Meeting, Octo
ber 26, in Chicago, IL.

The Nominating Committee also sub
mitted the names of the candidates for
Board of Directors and Executive Com
mittee positions.

Carlos Dorris, of Jones-Blair Co.,
Dallas, TX, has been nominated for the
position of Treasurer. Mr. Dorris is a
Past-President of the Dallas Society and
has served as Society Representative to
the Federation Board since 1977. He has
served on several Federation committees
including the Finance. Nominating, and
Paint Show. Mr. Dorris is Plant Manager
of Jones-Blair's Dallas facility.

William Mirick, of Battelle Columbus
Laboratories, Columbus, OH, has been
nominated for the position of President
Elect of the Federation of Societies for
Coatings Technology. Mr. Mirick, cur
rently Treasurer, is a Past-President of
the C-D-I-C Society and has served as
Society Representative to the Federation
Board from 1975-83 and Society Repre
sentative member of the Federation
Executive Committee from 1979-81. He
was Chairman of the Annual Meeting
Program Awards Committee from
1972-74. A Researcher at Battelle, he
joined the Laboratories in 1956. He
attended Ohio State University.

Voting will take place on October
23 at the Federation's Annual Meet
ing in Chicago.

10 Journal of Coatings Technology



TAILOR
MADE

A N GUS CHEMICAL COMPANY

ANGH

Telephone!__1 Telex _

City State Zip _

o Latex Paint Data 0 Water-Reducible Coatings 0 Pigment Slurry Systems

Tit/e _

Address _

Company _

Name _

CHEMICAL COMPANY

ANGUSAMP·95 for
water-based paint
fonnulations ~.~
ANGUS AMP-9S ::~ ;
acts as a highly .7~v •

efficient disper- ). .
sant that \..:;.~.

can be used
alone, or
to improve
anionic
dispersant
systems.
ANGUS AMP-95
is effective in latex
paints, pigment slurry

systems. and as the amine neutralizer in
water- reducible coatings.

r---------------------
ll\1IlIilWGtl. .1l'TI~n Send technical information which describes

the properties ofANGUS AMP-95.'" plus
,.~iklllllB!1llJ-dIan 8oz. sample.

• No ammonia odor

• Improved color
acceptance

You've got to re
duce your acldltlves
package to maxi
mize profits. But
you stW demand a
paint additive that
will provide:

• Precise pH~""'\-1
control V'::......j'V,
• Viscosity stability

e 1984 ANGUS Chemical Company

L..- ~ Mail coupon to: ANGUS Chemical Company

22/1 Sanders Road
Northbrook. IL 60062

Specify ANGUS' versatile AMP-9S:M It's
tailor-made as a multifunctional, low
odor; cost-effective additive working hard
as a dispersant. pH control agent. surfac
tant corrosion inhibitor; and stabilizer...

. J J J all in one. No tradeoffs on
g, t3 SO-.<:;1~ thickener efficiency or color

[, acceptance either. It can
1J c' do thejob of ammonia

~
f}. and a dispersant ... a

6 1J t; cost-effective additive
\1 for your formulation. Use
6 ~' the coupon to order

~
' a sample ofAMP-9S or

or; v call the sample desk
~, direct (800/323-6210,
, t Illinois call collect

b_ (312/498-6700.



Report From Executive Vice-President,
Frank J. Borrelle

Annual Meeting Program

Program sessions for the 1984 Annual Meeting (Octo
ber 24-26 at the Conrad Hilton in Chicago) are shaping up
very nicely un4er the direction of Dr. Darlene Brezinski,
Chairperson of the Program Committee.

The Opening Session on Wednesday morning will be
different and dynamic. The first speaker will be Pat
Buchanan, a leading strategist and syndicated columnist,
who was a senior staff assistant and speech writer during
the "Nixon Years." Drawing from his long political
experience, Mr. Buchanan will discuss the "1984
Elections."

Immediately folloWing Mr. Buchanan will be the Annual
Meeting Keynote Address-"Meeting the Challenge of
Managing Change"-by Robert E. Pajor, President and
Chief Operating Officer of the Valspar Corp. The Federa
tion is indeed fortunate to obtain Mr. Pajor as its Keynoter.

The featured technical presentation will be the Mattiello
Lecture on Friday by Dr. Thomas J. Miranda, of the
Whirlpool Corp. A noted author, lecturer, and scientist, Dr.
Miranda has found the time and energy to serve the
Federation in several important capacities since 1982. His
lecture, "Reading the Signals of Science: Technology
Push or Market Pull," will be most interesting.

Dr. Brezinski and her committee have arranged for an
outstanding assortment of presentations linked to the
theme of the program-"Appearance and Protection
Essential to Our Lifestyle."

There'll also be aSymposium on Color and Appearance,
a Seminar on Filtration Technology, several papers
entered into the 1984 Roon Awards competition, and
papers from Federation Societies.

Paint Show

Once again, the current show will be the largest. The
demand for exhibit space has been so great that the Show
was expanded into the North Hall on the lower exhibit level
of the Conrad Hilton Hotel. Registration, normally in the
North Hall, has been moved to the mezzanine.

There are presently 192 exhibitors in the Show,
compared to 176 in Montreal last year. Of the 192, 46 have
been in the Show for25 years or more, and 147 were in the
1983 Show.

Total net square footage will be in excess of 45,000. In
Montreal it was 40,000 plus.

The pUblication, Business Marketing, recently ran a
feature on exhibits (written by Exhibit Surveys) and the
Paint Show was listed among the top buying-influential
trade shows in the country.
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Incoming Society Presidents

As the pages of acalendar move on, so do the Officers of
our Constituent Societies. Here are the Presidents for the
1984-85 years. Good luck to them all.

Baltimore-Bob Hopkins, of SCM Pigments
Birmingham-Roland Staples, of Midland Specialty

Powders
Chicago-Fred Foote, of U.S. Gypsum Co.
CDIC-Dave Kinder, of Asarco, Inc.
Cleveland-Bob Thomas, of PPG Industries, Inc.
Dal/as-Terence LaBaw, of Sherwin-Williams Co.
Detroit-Bill Passeno, of Mercury Paint Co.
Golden Gate-Ken Trautwein, of Sherwin-Williams Co.
Houston-Dick Batchelor, of Valspar Corp.
Kansas City-Steve Bussjaeger, of Davis Paint Co.
Los Angeles-Earl Smith, of Spencer Kellogg Div.
Louisville-Ed Thomasson.
Montreal-Bob Payette, of L.V. Lomas Co.
New England-Paul Mueller, of D.H. Litter Co., Inc.
New York-Mike Iskowitz, of New York Bronze Powders.
Northwestern-Rich Johnson, of Cargill, Inc.
Pacific Northwest-Ottwin Schmidt, of Helzer Canada

Ltd.
Philadelphia-Bill Georgov, of J.M. Huber Corp.
Piedmont-Philip Wong, of Reliance Universal, Inc.
Pittsburgh-Cliff Schoff, of PPG Industries, Inc.
Rocky Mountain-Larry Lewandowski, of J.D. Mullen

Co.
St. Louis-Bill Truszkowski, of Mozel Chemical Prod-

ucts.
Southern-Jim Geiger, of Sun Coatings.
Toronto-Rob Kuhnen, of Tioxide Canada Ltd.
Western New York-Don Kressin, of Spencer Kellogg

Div.

Society News

BIRMINGHAM-Presented Distinguished Service Awards
to Hal J. Clarke, Graham W. Fowkes, Sid T. Harris, Bob
E. Howse, George Hind, and George Tennant.

Los ANGELES: Presented Honorary Membership to Past
Presidents Clyde L. Smith and AI Aronow. Clyde was
President of the Federation in 1955-56.... Also honored
Past-President Don Jordan with the Outstanding Service
Award and Ben Friedland with a 50-year membership pin.

NEW YORK: Voted Past-Presidents Herbert E. Hillman
and Herman Singer into Honorary Membership. Herb, of
course, is our own "Humbug." He left his comfortable
nest in Vermont (but not for long) to attend the Society
meeting at which he was honored.
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the better carbon black for
Iacquen a eDaDlels

More and more manufacturers are turning to Cabot's Black Pearls@ 1300 (or the fluffy
Monarch@ 1300) for their black coating formulations.

Why? Simply because it is the optimum high-color carbon black. It provides a sharp
gloss, excellent blue tone, and a jetness equal or superior to that of the channel blacks it
replaced. It disperses easily, permitting fast, economical processing. What's more, it is
available at a very modest price.
In short, you can't find a better all-round black for high-color lacquers, enamels and
other coatings than Black Pearls@ 1300.
For other applications, of course, there are other fine Cabot black grades. For example:

For MEDIUM COLOR...
Blac:k Pearls® 800 is the logic:aI c:hoic:e.

For TINTING...
Sierling® R is in a c:1ass by itseU.

-------------------------1.. -'

For detailed information on the characteristics of
Black PearlS® 1300 and Monarch@ 1300, send
for Technical Service Report S-23A. For typical
properties of Cabot's complete family of special
blacks, request "Cabot Carbon Blacks for Ink,
Paint, Plastics, Paper."

Fe f4IIP SPECIAL BLACKS DIVISIONrsW:""CABOT CORPORATION

125 High Street, Boston, Massachusetts 02110, U.S.A.
Tel: (617) 423·6000
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UNION
CARBIDE

TONE'" Polymeric Intermediates is the new
name of our broad range of caprolactone-based prod
ucts especially designed for today's high performancE
coatings. Among them, you'll find: D a completely
new hydro~ functional acrylate monomer for
improving the aexibili~ impact resistance and
durability of higher solids acrylic or vinyl copolymer
coatings D a broad spectrum of multifunctional
Qolyols for producing high-quality polyurethanes, or
for aexibilizing and upgrading the properties of
thermoset coatings D low viscosity reactive diluents
for high solids thermoset coatings that achieve an
overall balance of properties as required for
automotive and other metal finishes.

TONE Polymeric Intermediates help you
keep pace with the ever-changing demands of
industrial coatings. In addition to our current
collection of TONE products, we have more on the
drawing board. And our technical staff is ready to
provide assistance to help you meet your needs.

For complete information, just write
Union Carbide, Department M1553,
Danbu~ CT 06817. We'll show you how

t 't b 1" . th TONE A SPECIALTY POLYMERSgrea I can e IVIng In e ge. &COMPOSITES

TONE 1:>.1 Ir.lJenl.lrk ot Union C."hd\' Corpor.llinn. U.s.A.



Publications and Manufacturing Committee Meetings

Publication.
Manufacturing

ManutlCturlng

Manufacturing



FSCT Manufacturing, Publications Committees Meet

In recent, separate meetings, the
Federation's Manufacturing and Publi
cations Committees reviewed goals and
formulated plans for their respective
groups.

The following are highlights from the
two meetings.

Manufacturing

The Manufacturing Committee, which
met in St. Louis, reviewed the 1983
Annual Meeting Committee-sponsored
seminar, "Improved Profitability Through
Efficient Cleaning, Recycling, and Recla
mation Techniques," as well as the plant
tour, held in conjunction with the Annual
Meeting.

The success of the plant tour (NL
Chemicals Canada, Montreal), attended
by Committee members and Society
Manufacturing Committee Chairmen,
prompted discussions of a similar effort
in conjunction with the 1984 Annual
Meeting in Chicago, for which tentativc
plans were approved.

The Committee agreed on the topic,
"Filtration-The Last Step Before the
Customer," for its sponsorcd seminar at
the 1984 Annual Meeting. The presenta
tion is to feature discussions of the
"arious types of equipment currently
available.

The Kansas City Society Manufactur
ing Committee (Larry Kytaasari, Chair
man) was commended for its study,
"Filtration Procedures Used in the Resin
Manufacturing Industry" (published in
JeT, Nov. 1983, pp. 16-17).

Larry and his Committee were also
commended for developing their slidel
tape program on "Operation ofa Vertical
Sand mill. " The program, which focuses
on the basics of operating a vertical
sand mill, was developed to assist in the
training of plant personnel in the use of
such equipment. The program has been
produced in quantity by the Federation,
and is now available for sale.

The "Sand mill" program is the fourth
in the Federation AI V series on manu
facturing topics, joining "High Speed
Dispersion" (Montreal), "I ntroductionto
Resin Operations" (Toronto), and "A
Batch Operated Mini-Media Mill" (New
York).

The next meeting of the Manufacturing
Steering Committee was tentatively

Vol SF' No 71S A"o,,~t HIRd

scheduled for Wednesday morning, Octo
ber 24, in Chicago, in conjunction with
the Federation Annual Meeting.

Members of the FSCT Manufacturing
Steering Committee attending were:
Chairman, Richard E. Max, Synkote
Paint Co., Elmwood Park, NJ; Michael
O. Beatty, Athey Paint Co., Baltimore,
MD; C1eties Crowe, Crowe Industrial
Coatings, Stone Mountain, GA; George
Finn, Burn-Zol Div., W. Dennis, MA;
Donald Fritz, Superior Varnish & Drier
Co., Merchantville, NJ; Robert Hogg,
Preservative Paints Co., Seattle, WA;
Larry Kytasaari, Tnemcc Co., Inc., Kan
sas City, MO; Richard Mundinger, 3M
Co., St. Paul, MN; Anne M. Probizanski,
Ampro Technologies, Riverside, CA; and
Joseph P. Walton, Jr., Jamestown Paint
& Varnish Co., Jamestown, PA.

Also attending were Joseph Saake,
Chemcentral, St. louis, MO (St. louis
Society Manufacturing Committee
Chairman); Chuck Reitter, Editor of
American Pain! & Coalings Journal;
FSCT Technical Advisor, Roy Brown;
and FSCT staff members, Robert Ziegler
and Thomas Kocis.

Publications

Meeting in Washington, D.C., the
Publications Committee discussed new
topics for JCT features, the new FSCT
Coatings Technology Series, and the
publication of Society Technical Com
mittee reports.

"Open Forum" and "Humbug from
Hillman" are increasingly popular de
partments. "Safety Net" proved to be not

so popular in its current form, and
suggestions were made to revise the
format. New topics to be investigated
are a "Computers in Coatings" depart
ment and "Cross links," a crossword
puzzle feature developed by Earl Hill.

A progress report on the new "Federa
tion Series on Coatings Technology,"
which will feature 40 new titles, noted
that the first of the booklets will be
published this year or early 1985.

The committee again invited the Soci
ety Technical Committees to submit
reports of their activities for publication
in abstract form.

In attendance at the meetings were:
Chairman, Dr. Thomas J. Miranda,
Whirlpool Corp., Benton Harbor, MI;
Vice-Chairman, Paul R. Guevin, Jr.,
AMF, Inc., Stamford, CT; Dr. Taki
Anagnostou, Wyandotte Paint Products
Co., Troy, MI; Dr. Darlene Brezinski,
DeSoto, Inc., Des Plaines, Il; Dr. G.
Dale Cheever, General Motors Corp.,
Warren, MI; Dr. Ross Dowbenko, PPG
Industries, Inc., Allison Park, PA; F.
louis Floyd, Glidden Coatings & Resins,
Strongsville, OH; H. Earl Hill, Lord
Corp., Erie, PA; Dr. loren W. Hill,
Monsanto Co., Indian Orchard, MA;
Dr. Joseph V. Koleske, Union Carbide
Corp., S. Charleston, WV; Dr. M.J.
McDowell, DuPont Co., Philadelphia,
PA; Dr. Percy E. Pierce, PPG Industries,
Inc., Allison Park, PA; and Joseph A.
Vasta, DuPont Co., Wilmington, DE.

Also attending were JCTstaff members
lorraine ledford, Patricia Viola, and
Robert Ziegler.
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Battelle Offers Program Comparing Chemical Companies' R&D

Union Carbide Reorganizes Latex Business
In Emulsion Systems Group

CIBA-GEIGY Consolidates Technical Service
For Automotive Paint Pigments

Battelle Memorial Institute's Co
lumbus Division is offering a program
which will enable chemical companies to
compare their R&D support and staff
levels with other firms in the same
product lines.

Intended to help companies gain in
sights into their competitive posture and
to assess their productivity of R&D
dollars and staff, the proposed program
will provide participants with informa
tion not typically available. As designed,
Battelle will collect and hold confidential
R&D data supplied by participating
companies and then develop profiles and
analyses of research expenditures for
several chemical industry segments.

Expected segments to be studied in
clude: basic petrochemicals, derived inter
mediates, plastics and resins, synthetic
elastomers, synthetic fibers, coatings,
surface-active agents, pesticides, specialty
chemicals, and fabricated and com
pounded products.

Paint Manufacturers Challenge
Enforcement in Toxic Waste
Cleanup

In testimony before the Senate En
vironment and Public Works Committee,
Larry Thomas, Executive Director of the
National Paint and Coatings Association,
representing U.S. paint manufacturers,
challenged the current enforcement poli
cies on cleanup efforts directed at the
nation's waste disposal sites.

At the hearing, Mr. Thomas said that
"under current procedures, EPA and the
Justice Department are so concerned
with litigation aimed at recovering cleanup
costs that they are losing sight of the
actual cleanup itself." He stated that
under the "joint and several" liability
concept, EPA and the Justice Department
are taking legal action against only
certain companies for entire cleanup
costs-greatly disproportionate to their
actual contribution to the problem. He
then proposed new legislation which
would allow for fair-share apportionment
for responsible parties and a tax which
would provide an adequatefund for entire
annual cleanup costs. This way, he stated,
"the financial resources would go to
cleaning up the environment and not be
dissipated in costly litigation."

18

In reporting the information to par
ticipants, Battelle will keep the data of
individual companies confidential while
showing industry trends. Resulting re
ports will be provided only to those
companies that join the program and
submit data. To ensure confidentiality, a

Union Carbide Corp. has reorganized
its latex business operations through the
formation of UCAR Emulsion Systems.
The company will consolidate the man
agement, marketing, and research and
development functions ofthat business in
Cary, North Carolina, a suburb of Raleigh.

Loy Wilkinson, President of Union
Carbide's Solvents and Coatings Mate
rials Div., said that having the entire latex
group in North Carolina will mean
greater efficiency and closer proximity to
the fastest growing markets. The area was
selected because of the availability of high
technical skills, he stated.

CIBA-GEIGY Corp. has announced
plans to consolidate technical service for
its automotive paint pigments business in
Newport, DE, site of the recently-acquired
Monastral® Quinacridone pigment manu
facturingfacility. The multi-million dollar
project, which includes construction of
new pigments laboratories dedicated to
automotive paints, will be completed
during the first half of 1985.

The elBA-GEIGY Pigments Dept..
headquartered in Hawthorne, NY, pres
ently conducts technical services for its
inorganic, classical. and high perfor
mance Cromophtal® and Irgazin® or
ganic pigments in Ardsley, NY. Technical
support for the Monastral Quinacridone
pigment line, acquired from Du Pont, is
presently located at the Du Pont Chestnut
Run facility.

The consolidation also includes the
establishment of a Quinacridone research
and development laboratory at the New-

minimum of five companies must provide
data in each industrial segment studied.

More information is available from
Dr. Peter R. Taussig, Battelle's Columbus
Division, 505 King Ave.. Columbus, OH
43201-2693.

The Cary facility will include offices,
an extensive R&D laboratory, and a test
fence, which will be moved from the
firm's facility in South Charleston, WV.
The laboratory will provide technical
service and develop new formulations for
customers, as well as perform basic
research and development for new prod
ucts relating to the latex business.

Karl J. Hutchinson will serve as Gen
eral Manager for UCAR Emulsion Sys
tems. He will report to Dr. Richard J.
Kerr, Vice-President of the Solvents and
Coatings Materials Div.. who will remain
at the corporate headquarters in Dan
bury, C1.

port site. Monastral Quinacridone pig
ment devclopment work is now conducted
at the nearby Du Pont Jackson Labora
tories. The consolidation to Newport will
be completed within the next two months.

The Newport consolidation will not
affect CIBA-GEIGY technical services
for the general industrial and trade sales
coatings, inks, plastics and fibers markets.
which will remain in Ardsley.

Sadolin of America Inc.
Purchases Paint Products Co.

Sad olin of America Inc.. a North
Carolina-based corporation, has pur
chased majority shares in Paint Products
Co.. of Winston-Salem, NC. The present
owners and management of Paint Prod
ucts Co. will continue to hold a minority
ownership in the firm. The company
name will be Sadolin Paint Products Inc.
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Shield against
EM-RF
interference
with high
purity INCO
nickel powders.
High purity INCO*nickel powders help you
maintain high conductivity during service life.
Inco makes high purity nickel powder that is
ideal for conductive coatings to shield electronic
equipment from electromagnetic interference.

Available as primary nickel and at base metal
prices, INCa nickel powders arc proven
conductive pigments in a variety of binders.

Three density fractions to choose from
Inco's filamentary nickel powders arc available in
three density fractions: 1ype 255. Type 270 and
Type 287. These three types will match your
requirement for conductive pigments.
They are bead and chain structures which come
apart with high shear mixing like breaking a
string of beads. The individual particles, 1-3
microns in size. can be further comminuted using
conventional pigment preparation techniques.
Inco's filamentary nickcl powders, when mixed
with antioxidants, stabilizers, and wetting agents
can be milled or naked to form stabilized coated
particles ready for paint making.

High purity gives you confidence
in your product
Inco nickel powders arc made from four nines
seven nickel carbonyl and are virtually free from
metallic impurities. Impurities that could influ
ence the corrosion rate of the dispersed powder.

Easy, dust-free handling and packaging
INCa filamentary nickel powders arc packaged in
2.5 cubic foot drums with net nickel weights of
165 Ibs or 220 Ibs. INCa's lilamentary nickel
powders are ideal for handling because the fila
ments overlap. This creates mat-like structures so
that dust is eliminated when transferring from
drum to mixer.
For your free sample of these high performance
nickel powder products from Inco. simply write
on your company letterhead to Inco-Sterling
Forest, Dept. 15-83, P.O. Box 200, Suffern,
N.Y. 10901.

Inco
The International Nickel Company, Inc ..
INCa Sterling Forest. P.O. Box 200.Suffern.N.Y.l0901
(914) 578-5700

*Tradcmark of Ihe loco family of companies.



(continued)
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Maintenance Painting of Industrial Plants
To Be Focus of SSPC Symposium, Sept. 19-20

ITC Ban of Imported Lead Chromate Pigments Upheld

The Steel Structures Painting Council
(SSPC) will conduct a symposium on
"Maintenance Painting of Industrial
Plants," on September 19-20, at the
William Penn Hotel in Pittsburgh, PA.

Held in conjunction with the SSPC
Annual Meeting, scheduled for Septem
ber 17-18, the symposium will feature a
variety of strategies for dealing with
mainte.nance painting, including sessions

The U.S. Court of Appeals for the
Federal Circuit in Washington, DC, has
upheld a decision by the U.S. Interna
tional Trade Commission to ban imports
of silica-encapsulated lead chromate pig
ments from Japan.

The ITC ruled in April 1983 that
colored pigments imported by Toho
Ganryo Kogyo K.K. and its U.S. distrib
utors infringed a Du Pont Company
patent for "Krolor" pigment colors, and
the ITC banned the import of these
products.

Sylvachem Corp. Headquarters
Relocates to Jacksonville

Sylvachem Corp. has moved its head
quarters from Panama City to Jackson
ville, FL. In addition, the firm's research
and development, and technical service
groups will be relocating to Jacksonville
upon completion of a new technical
center.

Sylvachem is the supplier of tall-oil
based rosin tackifiers used primarily in
hot melt and pressure sensitive adhesives
and is a producer of epoxy curing agents
used in the coatings and adhesives indus
tries. Product lines include a line of
upgraded rosins, tall oil fatty acids, dimer
acids, reactive and non-reactive poly
amides, distilled tall oils and specialty
blends.

Sylvachem Corp. is part of the Organic
Chemicals group of SCM Corp.'s Chem
ical Div.
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dealing with in-house maintenance pro
grams and programs aided by consultants
or contractors. Additional sessions will
feature paint materials and innovations
in the technology.

For further information and registra
tion materials, contact Harold Hower,
Symposium Coordinator, SSPC, 4400
Fifth Ave., Pittsburgh, PA 15213.

Du Pont sued Toho Ganryoand Nihon
Inorganic Color and Chemical Co., Ltd.,
in Japan in 1981 for infringing Du Pont's
Japanese patents for "Krolor." Those
suits have not been decided.

Du Pont sold most patent rights for
"Krolor," to Heubach.lnc., as part of the
company's withdrawal from the colored
pigments business. Du Pont continues to
own the patents for "Krolor" in Japan.

Valspar to Acquire
Mobil Chemical's Domestic and
Canadian Coatings Business

The Valspar Corporation and Mobil
Chemical Co. have entered into an
agreement for Valspar to acquire Mobil
Chemical's domestic and Canadian coat
ings business, purchasing the assets for
$90-$100 million. Valspar is a Minne
apolis-based coatings company; Mobil
Chemical is a division of Mobil Oil Corp.

In calendar year 1983, sales of Mobil
Coatings, which are primarily for indus
trial applications, amounted to approxi
mately $180 million. excluding the coat
ings businesses in Mexico and Europe,
which are not included in the acquisition.
There are nine Mobil coatings plants in
the United States and one in Toronto.
Canada.

For its fiscal year ended October 31.
1983. Valspar reported sales of $162
million, of which 26% were industrial
coatings. 58% consumer coatings. and
16% special products. Valspar presently
has II manufacturing plants. all in the
United States.

Give....
Give
Life.

Company blood drives are a
vital part of our nation's blood
supply. So please have your

firm start planning for a blood
drive, today. And you can help

save many lives tomorrow.

American
Red Cross

+
\Xe'll HelpWillYOU?

'-'II A Public Service of ThiS MagaZine

a-.J:~ & The Adverllstng CounCIl
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62nd ANNUAL MEETING
49th PAINT INDUSTRIES' SHOW



Preliminary Program

WEDNESDAY,OCTOBER24

OPENING SESSION
GRAND BALLROOM

(9:45)

Sixty-Second Annual Meeting of the Federation of Societies
for Coatings Technology opened by President Terryl Johnson

Invocation and In Memoriam

Welcome: Fred Foote. President of Chicago Society for
Coatings Technology

Richard M. Hille. Chairmao of the Host Committee

Darlene R. Brezioski. Chairman of the Program
Committee

Deryk R. Pawsey. Chairman of the Paint Industries'
Show Committee

Introduction of Distioguished Guests

INTRODUCTORY ADDRESS

(10:15-11 :00)

Address by Patrick Buchanan. political strategist and syndi
cated colomnist.

E.W. FASIG KEYNOTE ADDRESS

(11 :00-11 :45)

MEETING THE CHALLENGE OF MANAGING
CHANGE-Robert E. Pajor. President and Chief Operating
Officer. The Valspar Corporation. Minneapolis. MN.

GRAND BALLROOM

(2:00-4:30)

COLOR AND APPEARANCE CHARACTERIZATION
FOR THE COATINGS INDUSTRY-- Fred Billmeyer. .Ir ..
Schenectady. NY

BLACK. WHITE. AND EVERYTHING IN BETWEEN
Robert Hillman. Scars Merchaodise Group. Chicago. IL

COLOR HARMONY-Joy Turoer Luke. Studio 231. Sperry
ville, VA

THE CHALLENGE OF AUTOMOTIVE COLOR: A PER
SONAL EPII.OGUE~Sol Panush. United Technologies
Inmont. Southfield, MI

OBJECTIVE PREDICTORS OF PAINT APPEAL~Gregory

W. Cermak, Societal Analysis Dept., General Motors Re
search Laboratories, Warrcn, MI, and Mooica H. Verma.
Paint Materials Group. Fisher Body Div., General Motors
Corp., Warren, MI
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WALDORF ROOM

(2:00-4:30)

AN ANALYSIS AND PREDICTION OF ROLL-SPATTER
FROM LATEX PAINTS Debora Flanagan Massouda. Dept.
of Chemical Engineering. University of Delaware. 1\ewark.
DE (A Roon Awards Competition paper)

ACOUSTIC EMISSION IN THE TESTING OF SURFACE
COATINGS T. i\ StrivellS. let (Paints Div.) PI.e. Berk
shire. United Kingdom

A RAPID METHOD OF PREDICTING COATING DURA
BILITY USING ELECTRON SPIN RES01\ANCE-John L.
Gerlock. Polymer Science Dept., Ford Motor Compam·.
Dearborn. MI (A Roon Awards Competition papeL)

SCAN1\ING LASER ACOUSTIC MICROSCOPY STLDY
OF THE INTERNAL STRUCTURE OF LATEX PAI"T
FILMS C. Peter Chiang and T. K. Rehfeldt. The Sherwin
Williams Company. Chicago. IL

SOLVENT EVAPORATION TIM F. IS IT MEAI'iIMiH:L'
Harold L. .Iackson. E. I. dll Pont de 1\emours & Co.. Inc ..
Wilmington. DE

BEVERLY ROOM

(2:00-5:00)

SPONTANEOUS COMBUSTION OF SURFACE COAT
INGS· Los Angeles Society for Coatings TechnOlogy.

RE1\EW ABLE RESOU RCES FOR TH E COATI "GS
INDUSTRY PART II: A REALISTIC ASSESSME"T
Chicago Society for Coatings Technology.

PICTORIAL REPRESENTATION OF IN-FI.IGHT PAR
TICLES DURING SPRAYING OF WATER-BASED
POLYMERS HOllston Socicty for Coatings Technology.
Presented by Ken Confer. Sunbelt Chemicals. Inc .. Houston. TX

FACTORS AFFECTING APPI.ICATlO1\ & MARKET
ABII.ITY OF WATER-BORNE INDUSTRIAL E1\AMELS
Dallas Society for Coatings Tcchnology. Presentcd hy R. C.
Pierrehumbert. Union Carbide Corp .. Garland. TX

COATING COMPOSITI01\S BASED ON ACRYI.IC
POLYURETHANE INTERPENETRATING POLYMER
NETWORKS-Detroit Society for Coatings Technology. Pre
sented by P. I. Kordomenos. Ford MotorCo.. Mt. Clemens. MI

BLOCK RESISTANCE OF GLOSS LATEX E1\AMEL5
AND WATER REDUCIBLE COATINGS-Los Angeles So
ciety for Coatings Technology.

Journal of Coatings Technology
J



THURSDAY, OCTOBER 25

GRAND BALLROOM

(9:00-12:00)

,"OLUME CONCENTRATIONS OF (MAG 'ETlC) PIG
ME':l·S-H. F. Huisman. I'D Magnetics B.V .. Oostcrhout.
The :"etherlands (A Roon Awards Competition paper)

DISPERSIO 'OF(MAG ETIC) PIGMENT POWI)ERS I
ORGAt\IC I.iQUIDS H. F. Huisman. I'D Magnetics B.v..
Oosterhou\. The Netherlands (A Roon Awards Competition
paper)

HYPERDISPERSANTS IN PAINTS - A NEW ROUTE
J. F. Bridges. ICI Americas Inc.. Wilmington. DE

\EW ISOINDOI.iNE PIGMENTS FOR HIGH QUALITY
APPLICATlONS-J. von del' Crone. CIBA-GEIGY SA. Fri
bourg. Swit7erland. (Presented on behalf of FATI pEC
f-ederation of Associations ofTcchnicians in the Paint. Varnish.
Lacquer and Printing Ink Industries of Continental Europe).

STABILIZATION OF AQUEOUS OXIDE PIGMENT DIS
PERSIONS-William H. Morrison. .II' .. E. I. du Pnnl de
\emouc> & Co .. Inc.. Wilmingtnn. DE (A Ronn Awards
Cnmpetitinn paper)

A COt\VENIENT PREPARATION OF ACRYLIC-URE
THANE NONAQU EOUS DISPERSIONS A. N. Thcodnre.
Ford Motor Co.. Dearbnrn. MI

MANUFACTURING COMMITTEE SEMINAR
ON FILTRATION AND PAINT STRAINING

WALDORF ROOM

(9:00-12:00)

Pand of speakers will discuss various types of filtration
equipment.

BEVERLY ROOM

(9:00-12:00)

VISCOSITY OF OLIGOMER SOLUTIONS- Zeno W.
Wicks . .II' .. Gregory F. Jacobs. I-Chyang l.in. Eric H. Urruti
and Lucy G. Fitzgerald. Polymers and Coatings Departmcnt.
:"nrth Dakota State University, Fargo, ND (A Roon Awards
Competition paper)

ASTM VISCOSITY METHODS: WHERE'S THE PRECI
SIO"l"- Clifford Schoff. ppG Industries. Inc.. Allison Park,
pA

U:"IQUE RHEOLOGY CONTROL COMPONENT FOR
SOLVEI\T BASEl) COATINGS SYSTEMS John S. Pm.
The Lubrizol Corp.. Wickliffe. OH

:" EW CELLULOSIC POL YM ERS FOR RHEOLOGY
CO:"TROl. OF LATEX PAINTS-Kathryn G. Shaw.
Hercules Incorporated. Wilmington. DE

THE PREPARATION OF ACRYLIC OI.lGOMERS FOR
HIGH-SOI.iDS COATINGS USING HYDROXY-F NC
TIO:"AL MERCApTA CHAIN TRANSFER AGE TS
R. A. Gray. Phillips Research Ccnter. Phillips Pctrolcum
Co.. Bartlcsville. OK
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A NOVEl. APPROACH TO HIGH SOLIDS COATINGS
IN AUTOMOTIVE pRIMERS- Richard K. Sammel and
John 1'. Scymour. CIBA-GEIGY Corp.. Ardsley. NY (A
Roon Awards Competion paper)

WALDORF ROOM

(2:00-4:00)

HYDROLYTIC STABILITY OF OLiGOESTERS IN
SIMULATED WATER-REDUCIBLE COATING FORMU
LATIONS-Frank N. Joncs, Polymers and Coatings Dept.,
North Dakota State University. Fargo, NO

WATER-BORNE COATINGS BASED ON EPOXY
ALKANOLAMINE RESINS-S.RA. Qaderi, Ford Motor
Co.. Dearborn, MI

DESIGN AND CHEMISTRY OF A MODIFIED EPOXY
VEHICLE FOR AQUEOUS COATING SYSTEMS-Jaine
B. l.ueas. Dow Chemical U.S.A.. Freeport. TX. and Robin
A. Withers and Patrick H. Martin, Dow Chemical U.S.A.,
Walnut Creek. CA (A Roon Awards Competition paper)

BRANCHED pOLYETHER/ESTER Ol.lGOMERS FOR
WATER REDUCIBLE COATINGS-Tosco MiseI', Chemical
Pharmaceutical Cosmetic Industry ALKALOID. Skopje,
Yugoslavia. and Frank N. Jones and Seshan Gopalakrishnan,
Polymers and Coatings Department, North Dakota State
University. Fargo. ND

GRAND BALLROOM

(2:00-5:00)

DETERMINATION OFTHECOMPOSITION OF HETER
OGENEOUS SURFACES BY CONTACT ANGLE DISTRI
BUTIONS-G. Dale Cheever. Polymers Dept., General
Motors Rcseareh Laboratories, Warren, MI

DEPENDENT SCATTERING THEORY: A NEW AP
PROACH TO PREDICTING SCATTERING IN pAINTS
Susan Fitzwater and John W. Hook. Ill. The Rohm and
Haas Co.. Spring Hnuse. I' A (A Roon Awards Competition
paper)

A NEW COMPUTATIONAL METHOD FOR DETERMIN
ING THE SHEAR RATE DEPENDENT VISCOSITY OF
COATI NGS- Hong-H siang Kuo, Polymers Dept., General
Motors Research Laboratorics. Warren. MI

ACCELERATION SHIFT FACTOR AND ITS USE IN
EVALUATING WEATHERING DATA-John A. Simms.
E. I. du Pont de Nemours & Co., Inc.. Wilmington. DE

PHYSICO CHEMICAL FACTORS IN THE PERFOR
MANCE OF POLYMER-METAL BO DS-S. Ponce, D.
Gamet and H. p. Schreiber. Ecole Polytechnique. Montreal,
Que.

KINETICS OF THE ALCOHOLYSIS OF ORTHOSILI
CATES- David J. Oostendorp and James O. Stoffer, Dept.
of Chemistry. University of Missouri-Rolla, Rolla. MO (A
Roan Awards Competition paper)
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THURSDAY, OCTOBER 25
Continued

BEVERLY ROOM

(2:00-4:30)

DETERIORATED WOODE SURFACES - THEIR
INFLUENCE ON THE DURABILITY OF COATING
SYSTEMS-Kaare Kleivc. A/S Jotungruppen. Sandcfjord.

orway (Presentcd on behalf of SLF: Federation of Scandi
navian Paint and Varnish Technologists)

NEW PROGRESS IN THE STABILIZATION OF AUTO
MOTIVE PAINTS-L. Avar-Sando7. Ltd .. Bascl. Swit7.erland

THE PREDICTION OF THE SERVICE LIFE OF
COATINGS ON STEEL: PART I - PROCEDURE FOR
QUANTITATIVE EVALUATION OF COATINGS DE
FECTS-Jonathan W. Martin and Mary E. McKnight. Centcr

for Building Technology. National Burcau of Standards.
Washington. DC

THE PREDICTION OF THE SERVICE I.IFE OF COAT
INGS ON STEEl.: PART II - Q AI\TITATIVE PREDIC
TION OF THE SERVICE I.IFE OF A COATI\G
SYSTEM Jonathan W. Martin and Mary E. McKnight.
Center for Building Technology. National Bureau of Stan
dards. Washington. DC

THE PREDICTION OF THE SERVICE L1H OF
COATINGS ON STEEl.: PART III - CATEGORIZI\G
THE PERFORMANCE OF COATING SYSTEMS 0:-1 THE
BASIS OF THEIR CORROSION A D BLISTER PAT
TERNS Jonathan W. Martin and Mary E. McKnight.
Ccnter for Building Technology. National Bureau of
Standards. Washington. DC

FRIDAY, OCTOBER 26

WALDORF ROOM

(9:00-10:30)

ISOCYANATOETHYL METHACRYLATE: A LATENT
CROSSLlNKER FOR COATING AND ADHESIVE
RESINS-Paul E. Cranlcy. Thc Dow Chemical Co.. Midland.
MI

THERMOPLASTIC COPOLYESTER-BAKING ENAMELS
AND LACQUERS-Philip A. Reitano and Eugene Franklin.
Kay-Frics. Inc.. Dynamit Nobel of Amcrica Inc.. Rockleigh. NJ

LOW TEM PERATU RE CROSSl.IN KING STU 01 ES:
INSERTION REACTIONS INVOLVING TITAN IUM
ALKOXIDES AND ISOCYANATE CONTAINING POLY
MERS-John C. Graham and Ta-Wci Wang. Dcpt. of
Interdisciplinary Tcchnology. Eastcrn Michigan Univcrsity.
Ypsilanti. MI (A Roon Awards Competition paper)

MATTIELLO MEMORIAL LECTURE

GRAND BALLROOM

(10:30-11 :30)

READING THE SIGNALS OF SOCIETY: TECHNOLOGY
PUSH OR MARKET PULL-Dr. Thomas .I. Miranda.
Staff Scientist. Whirlpool Corporation. Benton Harbor. MI
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AWARDS LUNCHEON

BOULEVARD ROOM

(12:00)

Presentation of thesc awards: Gcorgc Baugh Hcckcl. . Paint
Show ... Roon Foundation ... Amcrican Paint & Coatings
Journal/ A. F. Voss Materials Marketing Associates ..
Program Committee Ernest T. Trigg.

Featured Speaker: Dr. Ronald I.. Willoughby. practicing
psychiat rist and author of the soon-Io-be publi"hed hook ... How
to I.augh at Your Neurosis."

ANNUAL BUSINESS MEETING

WALDORF ROOM

(3:00-4:00)

Annual Business Meeting of the Federation.

Installation of Orticers. 19K4 KS.

Journal of Coatings Technology



OTHER CONVENTION INFORMATION

PAINT INDUSTRIES' SHOW

The 49th Painl Induslries' Show will be held in conjunction
with the Annual Mecting. The 1984 Painl Show is the largest in
Federation history and will utilize all exhibit space in Ihe
Conrad Hilton (Norlh. East. and West Halls. Continental
Room. and Internalional 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
pasonnel on hand 10 discuss Ihc lalesl devclopments in coatings
manufacturing technology.

Exhibit hours will be 12:00 to 5:30 pm on Wednesday.
October 24: 9:30 am 105:30 pm on Thursday. OClober 25: and
9:30 am to 3:00 pm on Friday. Oclober 26.

REGISTRATION FEES

Ad"anee registration is availablcfor $50 for members and $65
for non-members. Fcc for spouses activities is $35 in advance.

Once again there will be a special regislration fcc of$25 each
for retired members and Iheir spouses. This applies 10 advance
registration only.

On-site regislration fees will be $60 full lime and $40 one day
for members. Non-member fees will be $75 full timeand $50 one
day. Spouses registration will be $45 on-site.

Registration forms were mailed to all members and arc
included in Ihis issue (sec pages 27 32).

SPOUSES ACTIVITIES

Included in the spouses regislralion fcc will be a get
acquainted champagne social on Wednesday afternoon: conti
nental breakfast on Thursday and Friday al the Conrad Hillon:
and a tour of Chicago with lunch featuring a unique and
dauling show of fashions by Chicago's leading designers.

FEDERATION LUNCHEON

The Annual Federation I.uneheon will be hcld Friday at Ihe
Conrad Hilton Hotel.

Presentalions will be made 10 Ihc recipients of the George
Baugh Heckcl Award (outstanding individual who has con
trihuled to the advancement of the Federalion) and the Flynn
Awards (firms judged 10 have the hest exhihit booths in the 1984
Paint Industries' Show).

HEADQUARTERS HOTEL

The Conrad Hilton will serve as headquarters hotcl. Other
hotels wilh blocks of roomsset aside for the Annual Meetingare
the Americana Congress. Conlinental. Essex Inn. Hyatt
Regency. McCormick Center. and Palmer House.

ROOM RESERVATIONS

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

BOARD MEETING

The Fall Board of Directors Meeting of the Federation will
be held af the Conrad Hilton Hotel on Tuesday, Oclober 23.

SPEAKERS'BREAKFAST

A breakfast and briefing for each day's program participants
will be held at the Conrad Hilton on Wednesday, Thursday, and
Friday.

PUBLICATION OF PAPERS

No ProceedinKs is offered of papers presented at the Annual
Mceting. nor are reprinls of presentations available. The
JOllR~AI. Or COATII'GS TECHI'OLOGY has prior rights to the
publication of all papers presented at the Annual Meeting. and
will publish Ihose papers submitted to Ihe JCT and passed by
the Edilorial Review Board.

PROGRAM STEERING COMMITTEE

Chairperson Darlene Brezinski, DeSoto. Inc.• Des Plaines,
IL: Joseph A. Vasta (Vice-Chairman). of DuPont Co.,
Wilmington. DE: Gordon P. Bierwagen, of Sherwin-Williams
Co.. Chicago. 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.

HOST COMMITTEE

Members of the Chicago Society are serving on the Host
Commiltee under the General Chairmanship of Richard M.
Hille. of General Painl and Chemical Co.. Cary. IL. Assisting
him are: (Assistant GC and Luncheon) John T. Vandeberg, of
DeSoto. Inc .. Des Plaines. IL: (Program Operations) Gus W.
I.eep. of Seymour of Sycamore. Inc., Sycamore, IL; (informa
tion Services) Amanda Wentzel. of DeSoto, Inc., Des Plaines,
IL: (FSCT Exhibit) Victor M. Willis. of Sherwin-Williams Co..
Chicago. II.: (ReKistration) Evans Angelos. of Kraft Chemical
Co.. Inc.. Melrose Park. It.: and (Spouses) Claudia Hille and
Donna Vandcberg.

NPCA MEETS SAME WEEK

The National Painl & Coatings Association will hold its
Annual Meeting on October 22-24. at the Palmer House.

The back-Io-back scheduling of Association and Federation
events provides coatings industry personnel with a full week of
programming. specifically geared to their interests.
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1984 Paint Industries' Show
Current List of Exhibitors

Aceto Chemical Co.. Inc.
Advanced Coatings Technologies. Inc.
Air Products & Chemicals. Inc.
Akan ,Ingol and Powders
C. M. Ambrose Co.
American Hocchst Corp.
Amoco Chemicals Corp.
Angus Chemical Co.
Applied Color Systems. Inc.
Areo Chemical Co.
Armstrong Containers
Ashland Chemical Co.
AlIas Electrical Devices Co.

B.A.G. Corp.
BASF Wyandotte Corp.
Battelle Memorial InSlitute
BilUsch amJtLomb. Inc.
Beltron Corp.
Berol Chemicals, Inc.
Blackmer Pump Div.. Dover Corp.
Bootlf Industries, Inc.
Brookfield Engineering I.abs.. Inc.
Ruckman Llhonl1orics. Inc.
Buhlcr-Miag. Inc.
Burgc~s Pigment Co.
Byk-Chemie USA. Inc.

Cabot Corp.. Cab-O-Sil Div.
Calgon Corp.. Div. Merck & Co.
Canada Talc Ltd.
Cargill. Inc.
COl Oispersions
Celanese Chemical Co.• Inc.
Celanese Specialty Resins
CEM Corp.
Certified Equipment & Mfg. Co.
Chemical & Engineering News (ACS)
Chcmischc Werke Huls AG
Chicago Boiler Co.
Clawson Tank Co.
Color Corp. of America
Columbi.1O Chemicals Co.
Commercial Filters
Consolidated Packaging Machinery Corp.
Continl'ntClI Fihre Drum Cu.
Cordova Chemic'll Co.
Cosan Chemical Corp.

Danid Products Co.
Data Decisions
Dalal.ogix
DcgUSS;'1 Corp.
Univcrsity of Detroit
Diamond Shamrock Corp.
Disti, Inc.
0/ L. Laboratories
Dominion Colour Co.
Dow Chemica! USA
Dow Corning Corp.
Oraiswerh', Inc.
Drew Chemical Corp.
DSET I.aboratories, Inc.
DuPont Co.

Eastern Michig;'ln Uni,'crsily
Eastman Chemical Product~, Inc.
Eboncx Corp.
Eigc:r Machinery. Inc.
Elcomctcr. Inc.
EM Chemicals
Engelhard Corp .. Mins. & Chems. Div.
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Epworth Manufacturing Co.. Inc.
Erwin Software Co.
Exxon Corp.

Fawcett Co .. Inc.
Fed. Sues. CO;'llings Technology
Filter Specialists, Inc.
Finish Engineering Co.. Inc.
Flexbin Corp.
Freeport KClolin Co.
Fricke Enterprises

GAl-' Corp.
Georgia Kaolin Co .. Inc.
Globe Trading Co.
Goldschmidt Chemiral Corp.
W.R. Grace & Co.. Davisoll Chern. Di\'.
Gr;'lco, Inc.

I-Ialox Pigmellts, Div. Hammond Lead Prods.
I-Iarshawi Filtrol Parlner~hip

Hl'lius COlltainer Systems
Henkel Corp .. Polyllll'rs Di,·.
Hercules Incorporall'd
Heuhm:h, Inc.
Hilton-Davb Chemical Group
Hockllleyer ElJuipmenl Corp.
.I. M. Hubel" Corp.
Hunter As~oci;'iles I.ah.. Inc.

ICI Americas, Inc.
Ideal M;,tnufacturing & Sales Corp.
Industrial Finishing Mag;'17inl'
Intl Minerals & Chemicals Corp.
Interstah Chl'mic;'lls, Inc.
ISC Alloys I.td.

S.c. Johnson & Son, Inc.

Kay-Fries, Inc.. Chl'm. Di,.
Kay Publishing Co. I.td.
Kenrich Petrochl'lnic<lls, Inc.
Kent Stale Universily
Kinetic Dispersion Corp.
King Induslries, Inc.
Kr;,tft Chl'mical Co.
KTA-Tator, Inc.

Labclelle Co.
I.l,tica Corp.
Liquid Controls Corp.
Lorama Chcmicals, Inc.

JM, Commercial Chemic;'lls Diy.
Machelh Div., Kollmorgen Corp.
Manehcm Incorporated
Manville-Filtration & Mincr;,lIs
McCloskey Varnish Co.
McWhorter, Inc., Color Corp. of AmeriGI
Mear! Corp.
Microl11l,,;ritics Instrument ('orp.
Miller Paint Equipnll'nl. Inc.
Miner;'11 Pigments Corp.
MiniFiBERS. Inc.
Minolta Corp.
Mobay Chemical Corp.
Modern Paint and Coating~

Morl'hou~c Indwaril's, InL
Myers Engineering

. aleu Chemical Cn.
I ational As~n. of Corrosion Engineers

latiollal P;'lint and Coatings Assn.
Net/sch Incorpor;'lled
Nl'\'ille Chemical Co.
NI. Chemicals/NL Indu~lrie~,lnc.

orth J)ukola Swte University
Nuodex, Inc.

O'Hrien Industrial ElJuipment Co.
OllaW;'1 Silica Co.

P;'lcifi<.: Anchor Chemical Corp.
Pacific Srienlific Co.. uardner Neotec
P<.trallax Computl'r Corp.
Pelln Color. Inc.
Pennsyhania (jla~~ S;'lnd Corp.
Pri/cr, Inc .. M PM Div.
Plastican, IIlL
Polp'illyl Chcmil'al Industries, Inc.
PPei Indll.\trie~, Inl'.
PKA I.ahoratorics, Inc.
Prcmil.'r Mill Corp.

Q-Pand Cu.

Rl'it.:hitrd-('oulston, Int.:.
Rl'ichlwld Chemicals, Inc.
Rohrn and Baas Co.
Rll~sl'll hlll'X, Inc.

Sanyo·Knkusaku Pulp Co. l.td.
Sdwld Machinc Cu.
Semi-Bulk Sysll'nb, lilt'.

Shamrock Chemicals Corp.
Shcll Chemical Co.
Sill'rwin-William~ Chemicab
Silherlim' Manufacluring Co.. Inc.
South Florida Test Scn'ice, Inl".
Soulhl'Tn Clay rrodlll't~, ;'Ill ErCA Co.
Ilni"ersily of Soulhl'rn Mississippi
Spartan Color Corp.
Spl'l1l'er Kellogg Di\. of Tc.xlron, Inc.
Sland~lrd Conlainer Co.
Sted Structllre~ Painting Council
Sun Chemic;,d Corp.. f)igment~ Di,.
S)'llray Corp.

Tammsco, Inc,
Technology Marketing Corp.
Thibaut & Walker Co.. Inc.
Troy Chemical Corp.. Inc.

Union Camp Corp.
Union Carhidl' Corp.
Union Carhide Cnrp .. Specialty Polymers &

Cnlllposiles Div.
Union Chemit.:als Div., Union Oil Co.
Union Prol'l'SS, 1m:.
United (';lIalysts, Inc.
lJni,·ers;1l Color Djspl'rsions

R. T Vanderhilt Co., 1m.'.
Verlan Limited
Viking Pump DiL. Houdaille Ind.
Vorti-Si\' Di\' .. M&M Machine, Inc.

Wach'l' Chemic;,tl Co.
\VarTl'n Rupp Co.
Wellcn Pmdut.:t~ & 1ti.ISCO Ind.
Wildl'n Pump & Engineering Co.
Wilcn (,hl'mit·,,1 Corp.

Zedan Industril's. Inc .
Zorek'n I.imited
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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 REGISlRAliON
FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY

1315 Walnut St., Philadelphia, PA 19107

C-I Office Use Only

U Date received ----
Amount $ _

V 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:

Federation Constituent Society

Federation Constituent Society

B 0 NON·MEMBER $65.00

NICKNAME$50.00

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

G 0 SPECIAL FEE FOR
RETIRED MEMBERS $25.00

A 0 MEMBER

BUSINESS CLASSIFICATION DATA FOR THE ABOVE REGISTRANT:

YOUR COMPANY (CHECK ONE BLOCK ONLY) YOUR POSITION (CHECK ONE BLOCK ONLYJ
AA 0 Manufacturers of Paints,

Varnishes, Lacquers,
Printing Inks, Sealants

BB 0 Manufacturers of Raw
Materials

CC 0 Manufacturers of
Equipment and
Containers

DD 0 Sales Agent for Raw
Materials and Equipment

EE 0 Government Agency

FF 0 ResearchfTestingl Consulting

GG C Educational Institutionl
Library

HH ,- Paint Consumer

JJ 0 Other

KK 0 Managemenll
Administration

LL 0 Manufacturing and
Engineering

MM 0 Quality Control

NN ::J Research and
Development

PP ::J Technical Sales Servi(

QQ C Sales and Marketing

RR iJ Consultant

SS 0 EducatorlStudent!
Librarian

n 0 Other

SPOUSES REGISTRATION AND INFORMATION FOR REGISTRATION BADGE:

D 0 SPOUSE $35.00

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

NICKNAME

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

z 0 NUMBER REQUIRED:
$20.00 EACH.

A CHECK IN THE AMOUNT OF:

$-----

IS ENCLOSED



Pat Such.lI8n

Robert E. Pajor

Robert Eo PlIIor

Paint Industries' Show
OCtober 24, 25, 26
Conrad Hilton Hotel
Chicago, Illinois

Keynote Address

"Meeting the Challenge of Managing Change"

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.

OPENING SESSION
Wednesday, October 24

Pat Buchanan

"The 1984 Elections"

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.



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. Sacs. 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 I
2nd

3rd

4th

NAMES AND ADDRESSES OF ROOM OCCUPANTS AND DATES OF ARRIVAl/DEPARTURE

Type of
Room Name Address

Dates
Arrive Depart

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

SEND CONFIRMATION FOR ALL RESERVATIONS TO:

Name' _

Company _

Addressi _

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.



Chicago

Bridge opening along the Chicago
River for a sail boat, with the Sears

Tower in the background

Photos Courtesy of Chicago Convention and
Tourism Bureau

View of the skyline from a sail boat on
lake Michigan

Skyline, including the Sears Tower, Burnham and
Monroe Harbor, the John G. Shedd Aquarium, and the

Field Museum of Natural History

The Apparel Center, Expocenter/Chicago and the
Merchandise Mart

Panorama of Chicago's skyline, Soldier Field,
Merrill C. Meigs Field, and McCormick Place



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 wili be limited to live 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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a
FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY

Spring 1984
Board of Directors Meeting

Thirty-four members and 29 guests attended the Spring
Meeting of the Board of Direetors of the Federation of Societies
for Coatings Technology. on May 18, 1984. in Louisville. KY.

The following were in attendance:

Officers

President .........•................... Terryl F. Johnson
President-Elect " .....• , .....• , Joseph A. Bauer
Treasurer William Mirick

Society Representatives

Baltimore James A. McCormick
Birmingham ....•...... , ......•........ David Lovegrove
Chicago John T. Vandeberg
C-D-I-C .........••............•.......... Lloyd Reindl
Cleveland .......•......•............... Fred G. Schwab
Dallas ............•...................... Carlos Dorris
Detroit ..............•......•......... Harry B. Majcher
Golden Gate ........•...................... Barry Adler
Houston ..........•......••............ Willy c.P. Busch
Kansas City ...•.............•............ Normon Hon
Los Angeles Dermont G. Cromwell
Louisville ............•......•............. James Hoeck
Mexico .....................•............ Antonio Pina
Montreal ..............•................ Horace Philipp
\ew England Daniel Toombs
\ew York Saul Spindel
Pacific Northwest Deryk R. Pawsey
Philadelphia Carl W. Fuller
Piedmont Gary Marshall
Pittsburgh ...........•............... Edward Vandevort
Rocky Mountain James E. Peterson
Southern Berger Justen
St. Louis Thomas Fitzgcrald. Sr.
Toronto Kurt F. Weitz
Western New York Thomas Hill
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Other Members

A. Clarke Boyce Toronto
Morris Coffino ...........•.....•............. New York
William Dunn ....•.....•...................... Toronto
Neil S. Estrada ...•..................•..... Golden Gate
Ted Favata .......•.....•.................. Golden Gate
AI Heitkamp Northwestern

Guests

Charles Fisher. of Reliance Universal, Inc., and Ray Connor,
who are President and Technical Director. respectively. of the
National Paint and Coatings Association.

Royal A. Brown, Federation Technical Advisor.

Chuck Reitter, Editor. American Pail1l & Coatings Journal.

Edward Thomasson. Vice-President of the Louisville Society.

The following Society officers attended the orientation
meeting thc previous day: Frank Gerhardt, of Baltimore;
Martin Balow, of Chicago: Madelyn Harding. of Cleveland;
Ashwin Parikh. of Dallas; William Passeno. of Detroit; Robert
Miller. of Golden Gate: Arthur McDermott, of Houston;
Michael Gildon, of Los Angeles; Jerry Morris. of Louisville:
Maureen Lein, of New England; William Georgov, of Phil
adelphia; Michael Davis, of Piedmont; Joseph Mascia, of
Pittsburgh; Charles Grubbs. of St. Louis; and Sal Sanfilippo,
of Southern.

Staff

Frank J. Borrelle, Executive Vice-President; Thomas A.
Kocis. Director of Field Services; Rosemary Falvey; Direetor
of Meetings and Conventions: and Robert F. Ziegler, Editor
of JOURNAL OF COATINGS TECHNOLOGY.
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Board members in attendance Included (Iell to right): Ted Favata
(Member-at-Large); Tony Plna (Mexico); Horace Philipp (Mon

treal); and Jim Hoeck (Louisville)

Mr. Borrelle called the roll of members and reported all
present except the Society Representative from the North
western Society,

The report of the Fall 1983 Board of Directors meeting
was approved as published in the January 1984 JOURNAL Or
COATINGS TECHNOLOGY.

In Memorlum

A moment of silence was observed in memory of Walter
F. Kuster, FSCT President 1942-43, who died February 9,
1984.

Report of Officers
And Staff

PRESIDENT JOHNSON

The Federation has reached the mid-year point and is
operating within budget so we can say "all is well."

Two very important items have presented themselves: first,
the PRI Trustees have assessed the goals, objectives, and
finances of PRI and have presented their recommendations
to the Board for consideration at the May Board'meeting;
second, the Ad Hoc committee studying Federation Office
Space has held two meetings and have also presented their
report to the Board.

The most enjoyable part of being President is visiting the
Constituent Societies. So far it has been my privilege to attend
the Northwestern, New England, Cleveland, Golden Gate and
New York Society meetings, have lunch with the Rocky
Mountain Society Executive Committee, and attend the
Southern Annual Meeting and Southwestern Paint Conven
tion. The Pacific Northwest Symposium will be attended in
May.

Plans for the Annual Meeting and Paint Industries' Show
are rolling right along. Program Chairperson Darlene Brezinski
and Paint Show Chairman Deryk Pawsey have most of the
pieces in place to make this year's event the best ever.

TERRY!. JOH SON,
President
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PRESIDENT·ELECT BAUER

As President-Elect, I have two areas of responsibility-the
visiting of the local Societies and the selection of 1984-1985
Committee Chairmen. I have completed my Society visits and
will be making committee selections in the near future.

I made three Society visits: Detroit, St. Louis, and
Pittsburgh, together with stafr. In Pittsburgh, we checked out
the facilities for Spring Week in 1986.

The Federation hosted the JPICC (Joint Paint Industry
Coordinating Committee) meeting in Philadelphia on March
27 and 28. I enjoyed it and all members had positive comments
on the economy in 1984.

I am chairman of the Ad Hoc Committee on Federation
Office Building. We had two meetings and will have a report
for the Board of Directors' spring meeting recommending
purchasing of an office condominium in downtown
Philadelphia.

Last, but not least is our Staff in Philadelphia. They are
a group of real professionals. They really make our job as
Officers easy.

JOSEPH A. BAUER,
President- £Iecf

TREASURER MIRICK

The primary duty of your Treasurer is to monitor the finances
of both the Federation and the Paint Research Institute.

The first quarter report of the Federation is in order and
it indicated that we arc operating within the 1984 budget. The
task of the Treasurer is made easy due to the dedicated Staff
at the Federation Headquarters.

Due to the recommendations to be made at this meeting
by tbe PRI Trustees, no formal budget was prepared for PRJ.

As Treasurer, I have represented the Federation at:
(I) The Paint Research Institute Trustees meeting in

January
(2) The Joint Paint Industry Coordinating Committee

Meeting in March
(3) A Society visit to the Western New York Society where

we were joined by Executive Committee members of
the Toronto Society

(4) The two meetings of the Ad Hoc Committee on
Federation Office Space.

I have appreciated the assistance of the Federation Staff
during this learning period.

WII.I.IAM MIRICK,
Treasurer

EXECUTIVE VICE-PRESIDENT BORRELLE

1983 WAS A GOOD YEAR

All Federation activities in 1983 were successful and
produced another good year. In February 1984, as in recent
previous years, a transfer of funds was made from operations
to the investment trust. So far in 1984, we arc on target again.

1984 BUDGET

In January, the Finance and Executive Committees
approved a budget of $1,447,000. Tbe income/expense allo
cations are:

Income: Publications-37IJi: Annual Meeting and Paint
Show-5Qgi: Membership Dues-7o/r: Educational Activi
ties-2%; and Miscellaneous-4o/r.
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Expense: Headquarters Office/ Administration-38%: Pub
lications-30'l;; Annual Meeting and Paint Show-18%:
Educational Activities-6%: and Officer/ Board/ Commit
tees-81)f.

PUBLICATIONS

JeT: Advertising page sales zoomcd so in 1983 that income
was 341)f in excess of the budget.

Year Book: The 1984 edition was mailcd on February 29.
Thanks are extended to the Society Treasurers and Rosemary
Falvey and other staffers for another early release of the annual
direclory.

Series UI/;ts: The Publications Advisory Board (Dr. Thomas
J. Miranda. Chairman) is making fine progress with the "new"
Series on Coatings Technology. Morc than half of the authors
for the 40-title series have been assigned by the Co-Editors.
Dr. Miranda and Dr. Darlene Brezinski.

Brochure 01/ Paint Qua!it\': Sales of the Southern Society's
"Latex Interior Flat Paint" have trickled off. The draft of
the sequel on "Exterior" is nearing completion and will be
submitted to the Federation for review and approval.

MEMBERSHIP SERVICES

The names of 6,749 members (4,582 Active. 1.781 Associate.
386 Other) were published in the 1984 Year Book. The growth
(29) from the 1983 edition would be higher if there were not
so many late-paying members.

The Federation Activites brochure was updated and
reprinted. Copies of this. and the literature brochure. go to
each new member along with a letter of welcome from yours
truly.

The Societies have been notified that sticker labels. denoting
25-and 50-year membership. are available from the Federation
office.

It is a real pleasure for thc Federation to present (via the
Societies) special pins and pens to members who attain 50
year membership.

AN~UAI. MEETING AND PAINT SHOW

The 1983 AM&PS in Montreal-and the first outside the
U.S.-was a big success. The Show was the largest with 176
exhibitors in 40.110 net square feet. Registcred attendance was
5.688

The 1984 Show will be another record-breaker. Utiliz.ing
five exhibit halls on three levels of the Conrad Hilton Hotel
in Chicago. the Show will have more than 190 exhibitors in
42.000+ net square feet.

Because renovations in the hotel have reduced the number
of available rooms to about 1.000. several additional hotels
have to be used and they arc more scattered than heretofore.

COMMITTEE LIAISON

National meetings of the Federation/Society Technical and
Educational Committees were sponsored again this year. as
was a meeting of the Federation Manufacturing Committee.
Tom Kocis. Director of Field Services. will report on these
and other activities.

TECHNICAl. AOVISOR

We have enjoyed working with Roy Brown toward a
successful Manufacturing Seminar and the Paint Proficiency
Testing Program now available under Federation sponsorship
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through Collaborative Testing Services. Both Roy and Tom
will cover these in their reports.

SPRING WEEK

The Federation's first "Spring Week"takes place from May
15-18 in Louisville. There will be the Manufacturing Seminar
on the 15th and 16th: Society Officers meeting on the 17th:
and the Board meeting on the 18th. The Louisville Society.
and several companies in the area, have cooperated to extend
super hospitality to the visiting Federationers and I thank them
in advance. for the Federation.

Spring Week (May 1985) will be in Baltimore. In May 1986,
Pittsburgh is the site.

JPICC

The Federation hosted the annual meeting of the Joint Paint
Industry Coordinating Committee (FSCT. NPCA. NDPA.
PDCA). March 26-27. in Philadelphia.

One of the four-Painting and Decorating Contractors of
America-will celebrate its 100th anniversary during the first
week of May. President Terryl Johnson and yours truly will
represent the Federation at the event in New York.

FEDERATION EXHIBITS

The Federalion exhibited at the annual "Corrosion Show"
of the National Association of Corrosion Engineers. New
Orleans. April 2-5. Tom and Bob Ziegler reported a lot of
interest in the Federation booth. the last being in 1980.

We will also exhibit at the New England Society's "Coatings
Tech Expo," May 16-17. Lorraine Ledford and Kathy Wikiera
are in charge.

FEDERATION OFFICES

Since it appears that we cannot remain at our present
location. I. in the company of our real estate consultant. have
looked at both rental and ownership possibilities in the
downtown area. The office condominium is a new and
interesting approach. We will. of course. abide by the
committee's decision.

OFFICER/STAFF VISITS

Officer/ Staff visits so far this administrative year have been
to the monthly meetings of: Montreal, Baltimore, North
western, New England, Detroit, New York, Golden Gate, SI.
Louis. Pittsburgh. and Western New York. Because of time

, \

GOLDEN GATE

Board members Include (left to right): Barry Adler (Golden Gate);
Harry Majcher (Detroit); Carlos Dorris (Dallas); and Fred Schwab

(Cleveland)

35



and travel constraints. the visit to Rocky Mountain was
confined to a luncheon meeting of their officers and President
Terryl Johnson.

We also attended the 50th anniversary meeting of Southern
and the Southwestern Paint Convention.

FEDERATION STAFF

Members of the staff are: Audrey Boozer. Marie Eichler.
Rosemary Falvey. Kathryn Ferko. Linda Hanratty. Tom
Kocis. Lorraine Ledford. Dorothy Robinson. Mary Sorbello.
Patricia Viola. Kathy Wikiera. and Bob Ziegler. Pat. the new
Associate Editor of the .ICT. was with us previously from
February 1979 through November 1980. and we arc glad to
have her back.

In mid-September. Rosemary will mark her 25th anniversary
as a member of the Federation staff.

FRA 'K J. BORREI.I.E
Executive Vice- President

DIRECTOR OF FIELD SERVICES KOCIS

COMMITTEE ACTIVITIES

Manufacturing-Committee met on March 21. in St. Louis.
to discuss current and proposed activities.

Final critique of Kansas City Society's revised and updated
AI V program on "Operation of a Vertical Sand mill" was
accommodated and the production approved for addition to
the Federation library. Copies of the slides. tape. and
accompanying scrip!. have been produced and are now
available for sale.

List of suggested topics for production of additional slidel
tape programs is being compiled.

Program presentation on filtration applications is being
developed for the Annual Meeting; discussions will be designed
to fit a 2-~ to 3-hour session.

Committee is also pursuing arrangements for a proposed
plant tour in conjunction with the AM in Chicago. This would
be held on Tuesday. October 23; as with previous tours. would
be limited to Steering Committee members and Society
Manufacturing Committee Chairmen.

Technical Advisory-A meeting of the TAC with Society
Technical Committee Chairmen was held March 28 29. in
Minneapolis. which was attended by 22 Society representatives.
Focus of discussions was Society projects underway and
suggestions for work that might be undertaken to supplement
current activities.

Included were discussions on ways to further cooperative
Society projccts. similar to the work being donc on tcsting
of paints formulated with polymers containing ehcmically
attached mildewcides (8 Societies). as well as the round-robin
testing which was conducted by 19 Societies as a preliminary
to the Federation-sponsored Proficiency Testing Program.

Reports of Society Technical Committee activity. as sub
mitted. will be published in a forthcoming issue of JCT.

Program-Theme for the '84 Annual Meeting programming
is "Appearance and Protection-Essential to Our Lifestyle."
which will stress the many advanced technologies and scientific
disciplines utilized by the industry to produce coatings that
beautify and protect. The Program Committee is developing
two sessions-one on appearance. the other on protection
to assure that the theme is adequately addressed.

Early planning and publicity have generated a substantial
number of manuscript offerings. and early indications point
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to a plentiful complement of top-quality presentations for the
Chicago event.

The Committee also plans several additional features. e.g..
poster sessions and motion picture showings.

Educational-Steering Committee met with Educational
Committee representatives from 16 Societies on April 6. in
Cleveland.

Among feature agenda items discussed was promotion of
coatings career opportunities. as wcll as improving the industry
image-"telling the coatings story." This has been a topic of
discussion for this group for the last several years. and it was
felt that a start should be made. and refinements added along
the way.

Accordingly. a draft will be developed by staff (for
distribution to all Steering Committee members and Society
Educational Committee Chairmen for review). to be the
narrative for a slideltape program. It will be a broad overview
discussion on paint and coatings. aimed at thc high school
level student; this program could then be reviscdl refincd to
serve as a carccr promotion presentation. The draft is to be
developed over the next few months. with the aim of a finishcd
program (slides and tape) to be completed later this year.

Reports on Society educational activities. as submitted. will
be published in a forthcoming issue of JCT.

Annual update of "Guide to Coatings Courses" was
published in January.

MISCEI.I.ANEOUS

Initial arrangements have been completed for Symposium
on Color and Appearance Instrumentation. scheduled for April
17-18. 1985. in Pittsburgh. This evcnt. co-sponsored by the
Federation. Manufacturers Council on Color and Appearance.
and Inter-Socicty Color Council was previously held in 1979
and 1981 ... Annual updatc of "Talks Available" being
readied for publication ... Standard on Adhesion Resistance
has been added to "Pictorial Standards on Coatings Defects"
manual ... Assisting Advisory Board in development of new
Series on Coatings Technology-authors have been selected
for 21 of the 40 booklets. and writing is currently underway
on 13 of them ... Staff support provided for publicity.
programming. and on-site arrangements for Manufacturing
Seminar; liaison and staff support also provided for activities
of Environmental Control. Corrosion. and Roon. AP&CJ.
Trigg. and MMA Awards Committees.

THOMAS A. KoCIS
Director 4 Field Sen'ices

TECHNICAL ADVISOR BROWN

FSCT SECONIl NATIONAl. SEMINAR

The Federation's second national seminar. "Producing Paint
Efficiently. Safely and Economically". is ready for presentation
at the Louisville Convcntion Center on May 15 16. 1984. We
expect the seminar to be a successful one and Ihat il will be
a valuable contribution 10 thc paint and coatings industry.

PROFlClFNCY TFsn!':G PROGRAM

We have believed for a long lime lhal our industry needs
a Proficiency Testing Program. The Paper and Rubber
Industries havc had such programs for scveral years. Programs
on Color Testing and on Forensic Technical Examinalions
have also been in existence for many years.

The program which we will conduct in cooperation v. ith
Collaborative Tcsting Services. Inc .. of McLean. VA. will a11011.
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companies to compare the level and precision of their paint
testing with that of others in their industry. The program will
provide a check on both instrument calibration and operator
efficiency. Reliable testing is basic to good quality control.
The objective of the program is to improve the reliability of
paint and coatings testing and to encourage the development
of more reproducible test methods. The Federation Proficiency
Testing Program is open to paint manufacturers. raw material
suppliers. commercial labs. paint users. and anyone interested
in the testing of paint products. Brochures describing the
program are available from Federation headquarters.

COOPERATIVE WORK BV SOCIETY TECHNICAL COMMllTEES

. Mildew Research: Practical research on mildew prevention
IS bemg conducted by the Technical Committees of eight
SOCieties. Stable pamt formulations plus quantities of "active"
and "blank" emulsion polymers were sent to the eight Societies
for use in manufacturing experimental paints and preparing
exposure panels. The paint formulas and polymers were
developed by members of the Mildew Consortium of PRI.

We are trying to determine by exterior exposure panels
whether a mildewcide chemically attached to the polymer will
provide mildew resistance in a paint. and whether the mildew
resistance will last longer than the same mildewcide incor
porated as a stir-in additive. We may be getting some results
from this work by the coming summer as some panels will
have been exposed six months to one year by that time. A
bnef report of work by Societies was published in the JCT
[see May issue. p. 30).

Preliminary Testing Program: As a forerunner to the
Federation Proficiency Testing Program. the Technical Advi
sory Committee decided to conduct a round-robin test exercise.
Each member of the TAC and each Society Technical
Committee Chairman was asked to participate. A pint sample
of white baking enamel was sent to each participant along
with copies of the two test methods to be used.

Each cooperator was asked to perform two tests and to
send the test results to the Technical Advisor. Tests run were
Volatile Content (ASTM D-2369) and Stormer Viscosity
(ASTM D-562). Nineteen sets of results were received. Test
results were compiled and sent to each cooperator. Our
experience with this preliminary program was discussed at the
March 28-29.1984 meeting of the TAC and Society Technical
Committee Chairmen held in Minneapolis. This program
served to show the range of deviations in test results when
different laboratories test the same paint product. It also served
to promote the interest in the Federation Proficiency Testing
Program soon to be started.

PR I QUESTIONNAIRE RESULTS

"What Did the PRI Questionnaire Tell Us" was published
in the December 1983 edition of the JOURNAL OF COATINGS
TECHNOI.OGY. This article describes the information received
in the 276 replies to the PR I questionnaire submitted to our
industry in 1982. The opinions expressed by technical.
management and sales personnel from paint manufacturers.
raw material suppliers and others makes for interesting reading.

This compilation of ideas regarding the types of research
most needed by our industry should provide a valuable
reference source to all interested parties. Reprints of the article
may be obtained from Federation headquarters.

COMMITTEES

Attended were the recent meetings of the Technical Advisory.
the Manufacturing and the Educational Committees of the
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Representing their Societies at the meeting were (Iellto right):
Lloyd Reindl (COIC); John Vandeberg (Chicago); David love

grove (Birmingham); and Jim McCormick (Baltimore)

Federation. It is evident that cooperative projects in which
several Societies can participate generates interest among those
involved. as well as providing a valuable service to our industry.
We are working to generate new projects and new ideas which
can be utilized by these committees. All suggestions are
weleome.

ROYAL A. BROWN.
Technical Advisor

Paint Research
Institute

PRESIDENT MIRANDA

At the January 5. 1984 meeting of the Board of Trustees,
the Trustees voted to recQmmend to the Executive Committee
and Board of Directors that PRI be dissolved and that in
its place a Professional Development Committee be organized
comprising the present Trustees of PRI.

In order to place this action in perspective. let me provide
some background which led to this action.

The Paint Research Institute was formed at a time when
many paint companies did not or could not conduct funda
mental research in the coatings field. PRJ filled this need and
was funded and supported by contributions and by the Roon
Foundation. Over the years. several factors arose which caused
Society members to question PRI goals and accomplishments.
These were:

• Relevance of PRI research to practical coating needs.
• Difficulty of the rank and file to understand PRI research

results.
• An apparent indifference of PRJ managers to adequately

address Society concerns.
• Increasing cost of research and fellowships and more firms

doing their own fundamental research.
• Declining Society support: major Societies withholding

PRJ contributions.
• Disenchantment with PR I.
In an effort to improve PRI effectiveness, Dr. Raymond

Myers. Research Director. embarked on a new consortium
approach to PRI problems. In this effort he identified and
structured a major Mildew Program and obtained sponsors
to carry out research in this important area of coatings. One
result was the synthesis of a polymer which had mildewcidal
properties and could be formulated into a paint.

A program was structured to obtain test results on this
polymer. but many delays and poor management resulted in
many inconclusive results and confusion. Meanwhile. control
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Honored guest at the Board meeting was Charles Fisher,
President of the National Paint & Coatings Association, who
presented an update of NPCA actlvltles and government

regulallons

of the Consortium slipped away from the PRI to the Program
Manager of the Mildew Program since they were funding the
program.

At that time, I became a Trustee and later President of
the Paint Research Institute and analyzed the state of affairs
of the organization. It was clearly apparent that research costs
were escalating, support was declining and the administrative
costs were totally out of line. We were spending half of our
funds on administration. It was time to kill a dead horse!

As a result, 1 proposed to the trustees that PRI be dissolved;
a request which was respectfully turned down. Instead, the
Trustees recommended streamlining PRJ objectives and reduc
ing the number of fellowships to favor large grants with
professors of proven research results records. Also apparent
was the critical need for more funds and as soon as possible,
if PRJ was to survive. The Trustees also voted to disassociate
PRI from the Mildew Consortium as that has progressed
beyond the aegis of the PR I.

At the October II, 1983 meeting of the Board of Directors
of the Federation, I asked for support in raising funds for
PRJ in which key Societies would serve as a nucleus for fund
acquisition. This was greeted with enthusiastic silence! Mean
while, large Societies voted to discontinue support for the Paint
Research Institute.

With the above background, it became obvious that unless
a large infusion of money and support was pumped into PR I,
it's days as a research granting organization were numbered.

At the January 5, 1984 meeting of the Trustees a recom
mendation was voted to dissolve PRJ, complete its outstanding
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obligations and cease to exist. The Roon Awards could be
transferred to another Society function, i.e., the Roon
Committee, to continue competition for papers at the Annual
Meeting. The Trustees recommended that to fill the gap, a
Professional Development CommiHee be formed to effectively
determine and then fill the needs of the membership not
presently served by the Federation.

As an example, this commiHee could sponsor seminars, short
courses and workshops during the year and at the Annual
Meeting. This commiHee would preserve the nucleus of PRI
Trustees whose service to the Federation and the industry is
a valued resource.

The Trustees feel very strongly about this proposed com
miHee and stress the urgency to maintain some continuity to
the work of PRJ and the Trustee group.

The Executive CommiHee of the Federation did not approve
this proposal as submiHed, much to the chagrin of the
Trustees!'

My sincere thanks t6 the Board of Trustees and its Officers
for serving PRJ and the Federation and for having the foresight
and courage to recognize the impending demise of PRI and
taking an appropriate action. Thanks are also due to those
who supported PRI over the years as grantees, Trustees and
supporters.

Dr. Seymore Hochberg performed in an excellent manner
during his tenure as Executive Director and to him go my
best wishes.

Thanks are also due to the Fcderation Staff for their
continued support.

THOMAS J. MIRANDA,

President

Following the presentation of Dr. Miranda's report. the
recommendations of the Executive CommiHee (from their
January 27, 1984 meeting) were presented to the Board for
their action. These recommendations were:

(I) That PRJ not be dissolve, but kept alive for the sole
purpose of maintaining the "Roon Fund;" and that PRI
no longer continue its research-granting activities.

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

(3) That the principal and interest of the "Roon Fund" be
distributed in a manner consistent with the educational
and research objectives stated in the PRI Charter.

(4) That the Board of Directors (the stockholders of PRI)
elect the Executive Committee as Trustees of the "Roon
Fund," with the intention that they would retain the
Jnvestment CommiHee to manage the Fund.

Upon motion duly made and seconded, the recommenda
tions of the Executive CommiHee were approved by the Board.

The change in name of the Paint Research Institute to "The
Roon Fund" is now subject to approval by the PRJ Board
of Trustees.

Ad Hoc Committee
On Federation Office

The last report of this commiHee routed to the Board of
Directors was in the report of the Executive CommiHee meeting
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of January 27. 1984. The recommendations of the committee.
at that time. were:

(I) That the Federation office be located in Philadelphia.

(2) That the size of the office be from 6.000 to 8,000 sf.

(3) That the Federation not become involved in any limited
partnership arrangement.

(4) That the possibilities of remaining at 1315 Walnut St.
be investigated, along with other rental space in the
downtown area.

(5) That we continue discussions regarding the purchase of
office space in the condominium office building being
renovated at 1608 Walnut St.

The committee met again in Philadelphia on March 27. 1984,
along with Jack McCombs. our real estate consultant. At this
meeting we reviewed the rental situation at the present office
and two other office buildings in the area.

We learned that no suitable small buildings are available
for purchase. And-we personally visited the office condo
minium building at 1608 Walnut SI. It is located about four
blocks from the present office.

After a careful study of the possibilities regarding the future
of the Federation office. we recommend to the Board of
Directors that the Federation purchase 8,000 sf on the 14th
noor of 1608 Walnut St. (the old Sun Oil headquarters). The
building has been entered in the National Register of Historic
Places kept by the United States Dept. of the Interior.

The purchase price of the 8.000 sf is $170 per sf. 6.000 sf
will be utilized for the Federation office; the other 2,000 is
there for future growth-but for the initial years-will be rented
at approx. $20 sf.

We are convinced that the purchase of condominium office
space is in the best interests of the Federation because:

(I) We stabilize our rental costs.

(2) After a few years, the costs decrease and will continue
that pattern as the years go by.

(3) We build equity, instead of paying rent.

In summary then, we recommend that the Federation Board
of Directors approve the purch'ase of office condominium space
as indicated. The purchase is. of course, subject to review and
approval of all paperwork and details by our attorney and
real estate consultant and the availability of a tenant for the
2.000 sf within a reasonable length of time. The management
of 1608 Walnut will make some arrangement regarding the
current office lease at 1315 Walnut which expires in October
1985. (The time of relocation will have to be worked out).

Many thanks to my committee for a job well done. They
arc: Treasurer William Mirick; Investment Committee Chair
man and Board Member Neil S. Estrada; Investment Com
mittee member and Board member Moe Coffino; and EVP
Frank .I. Borrelle. '

.I0SEI'H A. BAllER.

Chairman

Following considerable discussion of this report, a motion
was made. seconded. and approved that the recommendations
of the Ad Hoc Committee (which were also recommended
by the Executive Committee) be accepted and that the
Executive Committee continue negotiations toward the pur-

I chase of office condominium space-conditioned upon ap
proval of final terms by the Board.
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Amendments
To By-Laws

Withdrawn

ARTICLE III-ORGANIZATION
C.-Duties of President

WHEREAS an important annual duty of the President is to
nominate the Trustees of the Paint Research Institute for
election by its Members, who are the Federation Board of
Directors. and

WHEREAS this duty is not currently included in the
Federation By-Laws. be it

RESOLVED that By-Laws Article III, Section C, Paragraph
(I) be amended by adding a new sub-section e.• as follows:

"e. Nominate annually the Trustees of the Paint Research
Institute for election by its Members (Federation Board of
Directors). "

[Due to the changes in PRJ previously discussed at the Board
meeting. a motion was duly made. seconded. and approved
that this amendment be withdrawn from any further
consideration.)

Presented for First Reading

ARTICLE V-COMMITTEES
A.-Nominating Committee

WHEREAS the Federation Executive Committee has recom
mended that the Executive Vice-President be a member of
the ominating Committee, be it

RESOLVED that By-Laws Article V, Section A. Paragraph
(I) be amended as follows:

"( I) The President shall appoint a Nominating Committee
consisting of immediate Past-President or the most recent
available Past-President as Chairman; one other Past
President; three members of the Board of Directors who are
not officers, at least two of whom shall be Society Repre
sentatives: and the Executive Vice-President. The committee
appointments. except the Chairman and the Executive Vice
President. shall be subject to confirmation by the Executive
Committee."

Comment: Members of the By-Laws Committee believe that
this proposal is illegal in that the Executive Vice-President

From left to right Berger Justen (Southern); Tom Fitzgerald,
Sr. (51. Louis); Kurt Weitz (Toronlo); and Tom Hill (Western New

York)

39



Board members (left to right): "Duke" Cromwell (los Angeles);
Norman Hon (Kansas City); and Willy Busch (Houston)

That the Federation's initial "Spring Week" be held during
the week of May 13, 1984. in Louisville, KY. A seminar on
"Manufacturing" will be on the 15th and 16th; the Society
Officers' meeting on the 17th; and the Board of Directors
meeting on the 18th.

That $39,000 be appropriated to Federation Committees,
Account 677, during 1984.

That $9.000 be appropriated to the Educational Committee.
Aecount 750. during 1984.

That Federation staff salaries be increased, effective
November 1983, and that the salary budget for 1984 be set
at $324,000.

That the services of Royal A. Brown as Federation Technical
Advisor be continued from January through December 1984.

KANSAS CITY,.\ "

JANUARY 27, 1984

That a five-year investment program be established to fund
a non-qualified deferred compensation plan for Frank J.
Borrelle, EVP.

That President Johnson appoint an ad hoc committee to
determine the research and educational areas in which the
Federation should be engaged.

That several committees be consolidated, as stated in the
minutes.

That the Liaison Committee be composed of recent Past
Presidents and one member of the Birmingham Club.

That the new dates for the 1988 AM&PS be October 19
21, for reasons stated in the minutes.

That MI M Joseph A. Bauer and MJ M Frank J. Borrelle
represent the Federation at the 50th Anniversary Meeting of
the Birmingham Club in 1985.

That the Program Committee's request for a special Tuesday
session at the 1984 AM&PS be respectfully denied.

That the permanent Trustees to the Federation's Pension
Plan be Past-President Howard Jerome and EVP Frank J.
Borrelle.

That the Federation Estimated Statemcnt of Income
($1,487,000) and Expense ($1,397, I00) for 1983 be accepted.

That the seven recommendations of the Finance Committee
be accepted.

That the 1984 Operating Budget of the Federation be:
Income , , $1 ,447.000
Expense ,., .. , 1,407,100

OCTOBER 14, 1983

That the Ad Hoc Committee on the Federation Officel
Building be composed of: President-Elect Joseph A. Bauer,
Chairman; Treasurer William Mirick; Board member and
Investment Committee Chairman Neil S. Estrada; Board
member and Investment Committee member Moe Coffino;
and EVP Frank J. Borrelle.

Review of Actions
Of Executive Committee

Board members Include (left to right): Carl Fuller (Philadelphia);
Gary Marshall (Piedmont); Ed Vandevort (Pittsburgh); and Jim

Peterson (Rocky Mountain)

(One of the duties of the Board of Directors is to approve
or disapprove actions of the Executive Commit/ee.

The actions of the Executive Commit/ee (at meelings of
October 14, 1983 and January 27. 1984) were included with
the minutes mailed previously to Board Members. The anions
at the May 16. 1984 meeting of the Executive Commit/ee were
presented to the Board during the present meeting.)

The actions of the commit/ee presented to the Board
excluding By-Laws re Staff Participation, Change in Name
of PRI, and Ad Hoc Commit/ee on Federation Office (which
were already discussed~are as follows:
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is not, himself, a member of the Federation and therefore
cannot serve as a voting member of a committee. See Article
I. of the By-Laws. wherein membership in the Federation is
defined,

As an alternative, in order to accomplish the basic purpose
of the above proposal, they recommend the following amend
ment, adding a new Section C to Article V, which would also
provide legal status to current practice of staff participation
in committee work:

ARTICLE V-COMMITTEES
C.-Staff Participation

"The Executive Vice-President or his staff representative shall
give advice and counsel while participating in the work of
the Nominating Committee, all Standing Committees. and all
other committees unless specifically disallowed by action of
the Executive Committee. The staff participant shall not vote
in any matter to be decided by any committee."

[The recommendations of the By-Laws Commit/ee were
accepted and upon motion duly made, seconded, and approved
the new Section C of Article V was passed for first reading.
It will be presented for adoption at the Board meeting of
October 23, 1984.]
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MAY 16. 1984

That the 1991 Annual Meeting and Paint Show be held
in Toronto. Ont.. Canada, November 4-6.

ThaI an appropriation up to $12.000 be approved to retain
a consultant to analyze Federalion membership, publications,
convention, and other services for the purpose of determining
how they can be improved through computerization.

[All of the above-cited actions of the Executive Commillee
"'ere opproved by the Board of Directors on May 18. 1984.]

Nominations

The Nominating Committee places the following persons
in nomination for office with terms to become effeclive October
27. 1984:

President-Elect: William Mirick. of CDIC Society (Battelle
Memorial Institute). One-year term. He is currently Treasurer.

Treasurer: Carlos Dorris. of Dallas Society (Jones-Blair
Co.). One-year term.

Executive Committee: Saul Spindel. of New York Society
(D/ L Laboratories. Inc.). Three-year term.

Board of Directors (Members-at-lArge): James Geiger, of
Southern Society (Sun Coatings); Richard Keifer. of Phila
delphia Society (McCloskey Varnish Co.). Two-year term for
each.

Board of Directors (Past-President Member): Michael
Malaga. of Cleveland Society (Consultant). Two-year term.

Elections will take place during the Board of Directors
meeting on OClober 23. 1984. in Chicago.

Members of the Nominating Committee are: Past-President
John Oates. and Society Representatives Norman Hon, Berger
Justen. and Harry Majcher.

A. CLARKE BOYCE.
Chairman

Mr. McCormick placed John Emmerling. of the Baltimore
Society (Lenmar. Inc.). in nomination as a Member-at-Large
on the Board of Directors (two-year term).

There wililherefore be three candidates for the two available
positions on the Board.

Society Business

INVITATION FROM HOUSTON SOCIETY

Mr. Busch. on behalf of the Houston Society, extended an
invitation to the Federation to hold the 1993 Annual Meeting
and Paint Show in Houston. on the occasion of the Society's
50th Anniversary. [The AM&PS was held in Houston in 1977
and will be in Dallas in 1987.]
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New Business

FEDERATION HONORARY MEMBERSHIP
FOR PAST·PRESIDENT J.C. LESLIE

J.e. Leslie, a Past-Presidenl of the Federation (1974-75)
and the Kansas City Society. was proposed by the Society
for Federation Honorary Membership. As specified in Stand
ing Rules II. the Secretaries of each Society and the Board
of Directors were advised of the nomination.

By unanimous vote. the Board of Directors elected Mr. Leslie
a Federation Honorary Member.

1985 FSCT SEMINAR

Technical Advisor Roy Brown proposed that the program
of the 1985 Federation Seminar (to be held during FSCT Spring
Week. May 12-16. in Baltimore) combine topics relating to
painting specifiers (architects). contractors, and manufacturers.
Mr. Brown would contact these three groups 10 develop a
program with speakers who are knowledgeable in these areas.
creating a dialogue which would benefit all.

The Board agreed with this theme and M r. Brown was
instructed to proceed.

Committee Reports

DEFINITIONS

For a better second edition. we need help to update and
improve some of the weaker definitions in the Paint/ Coatings
Dictionary. We will offer a specialist on the definitions in
question a complimentary copy of our present dictionary for
his or her efforts.

STANLEY LESOTA,
Chairman

EDUCATIONAL

The annual Educators' Luncheon was held in conjunction
with the 1983 Annual Meeting in Montreal. The meeting was
presided over by J. A. Hoeck. Chairman of the Educational
Committee.

This meeting serves as a meeting place for the exchange
of ideas to promote and improve our educational commitment
to the coatings industry.

At this meeting. we had the opportunity to meet Dr. Robson
Storey, a recent addition to the staff of the University of
Soulhern Mississippi. We also had the pleasure of meeting
Dr. Peler Rodak. of Toronto. who gave an impressive report
on the activities of the George Brown College of Applied Arts
and Technology.

The Federation Board of Directors approved a total of
$20.000 for the Scholarship Fund for the 1984-85 academic
year. These funds have been awarded to the following
institutions: University of Southern Mississippi-$6,000;
North Dakota State University-6.oo0; University of Missouri
Rolla-3.0oo; University of Detroit-2.0oo; Kent State Uni
versity-2,000; and Eastern Michigan University-I.OOO.

The annual educational meeting was held on Friday, April
6, at Cleveland's Sheraton Hopkins Airport Inn, and was
presided over by the Vice-Chairman Ted Favata.
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Highlights of the meeting were: (a) Review of Federation
and Society Scholarship programs; (b) Reports on the annual
activities in each Society; and (c) Report on promoting coatings
career opportunities.

JAMES A. HOECK,

Chairman

ENVIRONMENTAL CONTROL

The Environmental Control Committee requested from the
Federation and was granted funds to hold a committee meeting
and trip to a hazardous waste disposal facility in the Chicago
area. Because of lack of interest, however, no meeting will
be held.

I have attended one meeting of the Hazardous Waste/ Water
Quality Task Force and two meetings of the Air Quality Task
Force of the NPCA. I am also working with the State of
New York Dept. of Environmental Conservation as part of
a committee of six paint manufacturers to help formulate a
regulation for V.O.c. emissions in New York City.

SIDNEY J. RUDIN,

Chairman

MANUFACTURING

The Federation Manufacturing Steering Committee met
March 21, 1984 in St. Louis. The attendance was excellent
and a full agenda was covered during the meeting.

The prime topic was a discussion of the subject matter for
a Manufacturing Committee Seminar at the Annual Meeting
in Chicago in October. The Committee's final decision was
the 'following topic: "Filtration Technology: The final manu
facturing safeguard to protect your coating's appearance."

Speakers are now being selected to address various aspects
of the entire subject area of filtration. The committee is working
with the Federation Program Committee in this regard and,
it was felt, this topic is very appropriate for the theme of
this year's Annual Meeting.

The Manufacturing Committee's seminar at the '83 Annual
Meeting was critiqued. This program, on tank cleaning, solvent
recycling, and reclamation techniques, was judged to be very
successful with good participation and excellent attendance.
The committee also reviewed the plant visitation conducted
at the NL' Industries titanium dioxide plant in Varennes,
Quebec. This too was judged highly successful; our hosts from
NL were extremely warm and cooperative. Plans have been
made to continue plant visitations in conjunction with the
Annual Meeting with a tour this year through the new Ace
plant in suburban Chicago.

The committee also spent some time reviewing current audio
visual projects. An excellent A/Von sand-mills is finally
released and added to the Federation's catalog, thanks to the
efforts of the Kansas City Society.

The Manufacturing Committee has completed another
successful year and is flourishing. We now have representatives
from a broad spectrum geographically and in experience within
the industry.

RICHARD E. MAX,

Chairman

MEMBERSHIP

The Membership Committee submits the following report
to the Board of Directors:

These figures are based upon the listings shown in the 1983
1984 YearBooks.
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(a) The total membership is virtually unchanged showing
an overall increase of five new members.

(b) Active membership increased by 20 members.
(c) Both Associate and others showed a slight drop.

Increases: Twelve (12) Societies reported increases over 1983;
Chicago was first again showing an increase of 46 new
members; Detroit was second with 27 new members; Piedmont
was next with 20 new members followed by Pacific N. W. and
Golden Gate with 15 and 14, respectively.

Congratulations for a job well done.

Decreases: Ten Societies reported decreases, the largest being
Montreal followed by New England and Toronto. Both
Societies in Canada have been effected by the merger of several
paint operations. The S-W plant in Montreal is closing this
fall.

It is hoped that more people have registered, but being late
in doing so missed publication in the YearBook.

On behalf of the Membership Committee I would like to
express our appreciation to all of the Society Membership
Chairmen. Keep up the good work, let us know of your
successes so that we can share your ideas with others.

R. H. STEVENSON,

Chairman

ANNUAL MEETING PROGRAM

The committee proceeded early in December 1983 with
establishing the theme for the 1984 Annual Meeting which
will be held in Chicago. The theme, "Appearance and
Protection-Essential to our Lifestyle," stresses that the
coatings industry is a vital but unrecognized resource which
uses many advanced technologies and scientific disciplines to
produce coatings that beautify and protect. Speakers have been
invited and presentations solicited which address the central
theme. Thus far, response in terms of abstracts and letters
of intent, is excellent-over 25 papers. Papers will be reviewed
at the end of May to select those which will be contributing
to the program.

DARt.ENE BREZINSK1,

Chairman

PUBLICATIONS

A joint meeting of the Publications Committee and the
Editorial Review Board was held in Washington, D.C. on April
II, 1984. The following were discussed:

Review Procedures: Review of manuscripts has improved
over the last time. In most cases, reviewers are returning
manuscripts within the time set by the Editor.

Technical Paper Supply: We have an adequate supply of
manuscripts and anticipate a good return from the Annual
Meeting and from the Roon Award papers. In addition we
are soliciting papers from outside meetings, i.e., American
Chemical Society and other sources. We are also reprinting
articles from foreign journals.

Journal Features: "Humbug From Hillman" continues to
be popular and we urge readers to provide input to this
successful column. Earl Hill proposed a crossword puzzle
feature which was favorably accepted.

A computer page is also under consideration and will be
followed up by Dr. Darlene Brezinski.

There was some discussion on having a current topics page.

Book Reviews: Book reviews are continuing.
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Federation Booklets: As of April 10. 1984, 13 booklets are
being written. The Editors expect to have four manuscripts
in hand by the end of this year.

Joseph Vasta reported that he has 15 papers committed for
this year's Roon Awards.

Representation of Publications Committee on the Feder
ation Board of Directors was discussed. The Chairman feels
that the Publications Committee should be represented on the
Board.

The chairman expressed his sincere thanks to the members
of both committees for their dedicated efforts on behalf of
the Federation.

TfiOMAS J. MIRANDA,
Chairman

ROON AWARDS

The Roon Awards Committee actively promoted and
encouraged the submission of papers of high appeal and
technical quality by prominent members of our industry and
academia, for the Roon Awards. A total of 15 participants,
submitting abstracts, has been achieved and have agreed to
participate.

We anticipate a heavy turnout for the Roon Awards papers
this year, because of the distinguished personages involved.

.lOSEI'll A. VASTA.
Chairman

TECHNICAL ADVISORY

The Technical Advisory Committee met on March 28-29
in Minneapolis. The importance that the Chairmen of the
various Society Technical Committee Chairpersons place upon
this meeting was underscored by the high levcl of participation.
Twenty-two representatives were in attendance out of a pos
sible 26.

Each of the representatives reported on the activities of his
or her respective Societies and, based upon their comments,
it appears that there is an increased awarencss on the part
of Federation members with regard to the value of participation
in Technical Committee activities.

In addition to the reports of thc Chairpersons, there werc
reports from Roy Brown, Fedcration Technical Advisor, on
the Proficiency Testing Program as well as the status of the
efforts of the various Societies that arc working on the PRI
biocide-containing (biomer) project.

Robert Ziegler, JCT Editor, reminded all that Technical
Committees have an opportunity to publish reports on the
status of their work, either on an interim basis or as a final
report. "JCT stands ready to assist," he said.

SAUL SPINDEL,
Chairman

TECHNICAL INFORMATION SYSTEMS

The Technical Information Systems Committee (TISCO)
continues to assist the Federation and its members in the
retrieval of technical information.

As in previous years, TISCO compiled the 1983 Annual
Subject Index to the JOURNAL Or COATINGS TECftr\OI.OGY.

TISCO would like to suggest that a Cumulative Subject
Index to the JCT (perhaps for a five-year period) would be
useful to JCT readers, and would be willing to prepare such
a compilation. This compilation could be printed and distrib
uted as a separate, or could bc included in an issue of JCT.
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The TlSCO Chairman, assisted by members of the Cleveland
Society, is compiling an update to "Technical Computer
Applications in the Coatings Industry: A Bibliography-1968
79," published in the November 1980 issue of the JCT.

HELEN SKOWRONSKA,
Chairman

DELEGATE TO THE NACE

This Delegate attended the Annual Meeting of the Asso
ciation. which took place in ew Orleans, Louisiana, on April
2-6, 1984. The meeting was called, for short, "CORROSION
84," and represented, as usual. a gigantic assemblage of papers,
symposia, lectures, meetings, and exhibits covering every aspect
of this discipline. More than 360 papers were presented, and
over 5000 attendees from the U.S. and abroad provided the
interest of representing a broad cross-section of professional
specialil.ation and expertise.

Although Coatings represent only a small fraction of the
activities of the Association, several symposia presenting
distinguished speakers covered numerous topics of theoretical
and practical interest to the Federation membership. These
included:

Research Symposium on Corrosion Control by Coatings,
chaired by Dr. H. Leidheiser, and including papers on Cathodic
Blistering of Marine Coatings in Salt Solutions, Use of High
Frequency Dielectric Spectroscopy in Studies of Water in
Organic Coatings, Evaluation of Protection by Organic
Coatings with Electrochemical and NDE Techniques, Studies
of the Corrosion of Coated Metals with AC Impedance
Measurements, A Non-destructive Look at the Coating/ Metal
Substrate Interface using Scanning Infrared Thermography,
Early Detection of Corrosion of Steel Under Protective
Coatings Using Thermal-Wave Microscopy, Use of Laser
Raman Spectroscopy in Studies of Phosphate Conversion
Coatings. Pitting Corrosion of Anodic Aluminum and Silicon
Carbide/ Aluminum Composites, and Some Studies of the
Coating/ Metal Interface Using Surface Analysis Techniques.

A technical symposium was sponsored by the Committee
T-IG on the subject of Protective Coatings for Oilfield Use,
and included presentations on Repair and Maintenance of
Protective Coating Systems of Offshore Platforms, Prepara
tion of Contaminated Steel Surfaces, Internal Coating of
Oilfield Tanks, Coating Systems for Demanding Atmospheres,
Advances on Fluorocarbon Coatings, Amine Inhibitors, and
Fluoroelastomers for Oilfield Service.

Another symposium, this onc sponsored by Group Com
mittee T-6, was dedicated entirely to Polyurethane Coatings,
and covered subjects related to urethanes in Protective
Coatings, Floor Coatings, Elastomeric Linings for Steel
Hopper Cars, Coatings for Foam Insulation. Pipe Coating
with Coal-Tar Urethanes, Rhcology of High-Build Coatings.
Corrosion-Rcsistant Primers, Coatings for Bridges, and the
Effect of Polyols.

A session sponsored by Committee T-IOD was dedicated
to Pipeline Coatings, and included papers on performance case
history and testing.

Group Committee T-6, on Protective Coatings and Linings
sponsored, in addition to a full committee meeting, meetings
of thc following sub-committees:

T-6A. Coatings and Linings for Immersion Service: T-6A-53,
Electroless Nickel Coatings: T-6A-56, Linings for Hopper
Cars: T-6G, Surface Preparation: T-6H, Coating Materials
for Atmospheric Service: T-6Q, Quality Assurance: and
T-6Q-IO, Coatings Performance.
The facilities of the Rivergate Exhibition Center were an

appropriate venue for the Corrosion Show, where more than
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200 exhibitors displayed the latest in corrosion protection by
coatings and impressed current, as well as sophisticated
measurement and computing instrumentation.

THOMAS GINSBERG,.

Delegate

DELEGATE TO THE SSPC
The last meeting of SSPC was held at the Holiday Inn in

Cocoa Beach, FL during December 5-7, 1983. Fifteen
committees met and 131 members, guests and staff attended
the three-day business meeting. 23% are members of the
Federation.

SURFACE PREPARATION

Surface Preparation Specifications-The 1982 specifications
have caused a great deal of controversy. Therefore, a Steering
Committee was formed to review the specifications. This
committee includes representatives of engineering firms, the
marine industry, steel fabricators, suppliers of abrasives and
blast cleaning equipment, coating applicators, and coating
manufacturers, both those who favor and those who oppose
the 1982 specifications. Thus far Draft #5 ofSSPC-SPIO"Near
White Blast Cleaning" has been prepared. Drafts for SSPC
SP5, SP6 and SP7 will now be prepared and all four will
be submitted for ballot in 1984.

Sand Blasting-The name has been changed to "Dry
Abrasive Blast Cleaning." A group has been formed to
investigate the health aspects of using sand as an abrasive.

Abrasives-The SNAME 023-1 Procedure "Study of Proce
dures for Abrasive Evaluation" has been reviewed and will
be used as a starting point for developing test methods and
acceptance criteria for the chemical and physical testing of
abrasives and abrasive breakdown during use.

Wet Blast Cleaning-A document of Wet Blast Cleaning
has been prepared and will be submitted for publication in
1984.

Work on the preparation of a specification for wet blast
cleaned surfaces will be initiated.

WATER-BORNE Epoxy

Draft #2 of the following specifications were reviewed and
modified as agreed upon: SSPC-PS-XWBEIX, "The Coat
Water-Borne Epoxy Painting System"; SSPC-Paint-XW
BEl X, "Water-Borne Epoxy Primer for Steel Surfaces"; SSPC
Paint-XWBE2X, "Water-Borne Epoxy Exterior Topcoat."

ZINC RICH PAINTS

(a) The following recently published guides and specifica
tions were reviewed:

SSPC-PS Guide 12.00, "GuideforSelectingZinc-Rich
Painting Systems."

SSPC-PS 12.01, "One-Coat Zinc-Rich Painting
System."

SSPC-Paint 20, "Zinc-Rich Primers (Type I-Inor
ganic & Type II-Organic)."

Editorial revisions of PS Guide 12.00 and Paint 20 will be
made to make them consistent with each other.

(b) Draft #2 of SSPC-Guide XTZRPX-83P, "Guide to
Topcoating Zinc-Rich Primers," was reviewed and
modified. Draft #3 will be prepared to eliminate the
criticisms expressed.

(c) Work on the preparation of a specification on thin film
"Pre-Construction Zinc-Rich Primers" will be initiated.
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(d) The draft of the "Test Method to Determine the Slip
Coefficient for Coatings Used in Bolted Joints" was
reviewed. The revised test method will be submitted for
publication.

VINYLS

Draft #2 of SSPC XHV IX-83P, "High-Build Vinyl Topcoat
for Zinc-Rich Primers," was reviewed. There is a problem in
that the control formula is not commercially acceptable. Other
more acceptable control formulas will be investigated.

MARINE COATINGS

(a) The Maritime Administration Standard Specifications
for Merchant Ship Construction were reviewed. These
will be used as the basis for preparation of a guide to
ship owners and shipyards for new ship construction.

(b) Record keeping forms for tracking paint problems in
shipbuilding were discussed. A document including
typical forms and an explanation of their importance
and proper use will be prepared.

MAINTENANCE REPAINTING

Draft #I, "Preliminary Checklist for Maintenance Painting,"
was distributed and reviewed as a basis for preparation of
a comprehensive guide. The topics to be investigated include
the following:

(a) Objective of Maintenance Painting
(b) Oversee Survey/ Inspection
(c) Corrective Action Required
(d) Procedures for Corrective Action
(e) Preparation of Contract/ Work Orders
(f) Troubleshooting During Repainting
(g) Follow-up Activities

INTER-SOCIETY COOPERATION

IN PAINTING OF STEEL

The following organizations will cooperate in improving the
painting of steel:

(a) AISC
(b) AISI
(c) ASTM-Committee 0-33 "Protective Coatings and

Linings Work for Power Generation Facilities"
-Subcommittee DO 1.46 "Industrial Protective

Coatings"
(d) IlZRO-Coatings Research
(e) ISO
(f) lead Industries Association
(g) Maritime Administration
(h) Mellon Institute
(i) NACE
(j) U.S. Navy CEl

(k) Zinc Institute

PROTECTIVE COATINGS INSPECTION MANUAL

Draft #4 of the manual outline was reviewed. The manual
will be prepared in cooperation with AISC, ASTM. FSCT,
and NACE. A list of potential authors will be reviewed and
those chosen will be approached to prepare specific chapters
in the manual. A Glossary of terms will be included as an
appendix.

NEW SPECIFYING METHODS

(a) A questionnaire to survey the industry concerning
accelerated test methods used to set standards for coating
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acceptance has been prepared and will be circulated to
other SSPC committees, as well as to the industry.

(b) Work was initiated on the outline of the guide to be
developed after the survey returns have been received
and compiled.

MILDEWCIDES

A presentation was made of the joint Navy-SSPC project
on mildewcides, including test plans.

FHWA BRIDGE PAINTING RESEARCH

(a) Progress on improvement of field reliability of high
performance coatings was reviewed, particularly work
on measuring the degree of cure of inorganic zinc-rich
primers.

(b) Progress on the NBS program to develop a more reliable
accelerated test procedure was also reviewed. An attempt
is being made to develop a reliability analysis of the
effect of high humidity, at three temperatures, on an
alkyd and on an acrylic coating.

(c) The research work on adopting cavitating water jet
technology to clean structural steel has been completed.
Removal rates to SSPC-SP6 have been only about 36
square feet per hour using a pressure of 15,000 psi and
4 gallons of water per minute.

(d) A dozen coatings are being evaluated for non-blast
cleaned surfaces using accelerated laboratory tests. Of
these, four have been chosen for outdoor exposure.

(e) The following studies will be initiated in 1984: (I)
Maintenance Coating of Weathering Steel; (2) Coating
Inspectors Training Course; (3) Protective Coatings for
Bridge Steel; and (4) Hot-Dip Galvanizing for Exposed
Structural and Miscellaneous Steel.

PACE I, II. III

(a) The PACE I six years report will be issued early in
1984.

(b) FHWa has extended PACE II until the end of 1988.
This will allow reporting the results of five years of
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exposure. In the meantime, the accelerated test results
and two year exposure data will be reported in 1985.
The final task will be an evaluation of the following
six coatings systems at five bridges sites:

(I) Inorganic zinc-rich
(2) Organic zinc-rich
(3) Alternative pigment alkyd
(4) California specification waterborne
(5) Moisture cure urethane
(6) Vinyl

(c) It is anticipated that PACE III coatings will be applied
and exposed in 1986. A major problem is the high cost
including the extra work involved-$5,OOO per sample.
Consequently, it will be necessary to solicit funds to
support the program. The program will be titled
"Advances in Coatings Technology for Steel."

NEW PUBLICATIONS

The following SSPC publications are in process: "Guidelines
for Centrifugal Blast Cleaning"; "Inspection Manual"; "Failure
Analysis"; "Surface Preparation Manual"; "Painting Public
Structures"; and "Journal of Protective Coatings and Linings."

NEW MEMBER ORIENTATION

(a) The work done by SSPC was discussed.
(b) A membership fee of $40.00 has been established.

Individual members nominated by SSPC Patron
Members will pay only $20.00.

(c) New members were invited to participate in SSPC
activities, also to author chapters for the Inspection
Manual and articles for the Journal of Protective
Coatings and Linings.

PLANNING 1984 SYMPOSIUM

The next meeting of the SSPC will be held at the William
Penn Hotel in Pittsburgh during September 17-20, 1984. The
committee meetings will be held on September 17-18 and a
Symposium on "Maintenance Painting of Industrial Buildings"
will be held on September 19-20.

SIDNEY B. LEVINSON,
Delegate
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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 ba
for two hours al room temperature then, wIthout
nnslng, put Into a 350" oven lor 30 minutes This was
followed by quenching In sulfunc aCid After 10 such
cycles, there was slight surface chafflng- 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.



rt with a high
ormance resin.

Our system begins with
252, a high performance
xy resin that has already
en Its worth against

lorinated solvents, ethanol,
thanol, aromatic amines
ids, caustic and ammoni~-

proved it under a wide
ge of service temperatures.

But you require more than a
. hperformance resin to

ulate a superior coating.
also need a high

echnology hardener that can
.uce the desired physical

qualities In the cured system.

bine with a high
tlchnology hardener.

Today, CIBA-GEIGY offers
highly versatile hardeners

tyou can combine with
252 to formulate coating
tems with the high level of
s~ance and durability you
we.

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





Comparison of Acrylated Oligomers
In Wood Finishes

W. Jerry Morris
Celanese Specialty Resins Company·

Oligomeric resins designed for UVfEB curable
coatings which offer a broad latitude for formulating
wood finishes have been developed. Several epoxy
and urethane based oligomers were compared to
determine suitable polymers for coatings on wood
substrates. Film properties such as abrasion resis
tance, adhesion, hardness, tensile strength, and
chemical resistance were determined on filled
particle board, oak flooring, and redwood floor
substrates. Factors that may influence the abrasion
resistance of a wood finish such as oligomer type,
molecular weight, and crosslink density were
explored. The effect of trifunctional monomers
compared to di- and monofunctional monomers
was determined. A suggested starting formula is
presented along with film properties for the best
performing oligomers on the three substrates.

INTRODUCTION

Ultravioletl electron beam (UV I EH) curable coatings
have been used in wood finishes over the past 15 years.
The bulk of this use has been a fillerl sealer for
composition board. These systems consist primarily of
an unsaturated polyester resin and an inert filler diluted
with styrene monomer to a viscosity which allows propcr
penetration of the substrate. Some acrylic rcsins and
polyester-acrylic hlends are also used.' The filled board
is then topcoated with a clear or pigmented system, or
a printed paper is laminated to the filled board and
then topeoated. The purpose of this type process is
generally to make an inexpensive substitute for natural
wood paneling or furniture.

Estimates for the current U.S. production of all
coatings for wood and composition flat stock is approx
imately 7 million dry gallons. It is further estimated that

·P.O. Hnx 9{)O.lX.1 \lui."ilk. KY 40291J.
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270,000 gallons are currently UV or EB cured. The bulk
of this markct still utilizes thermally cured coatings.2

The purposc of this paper is to present a comparison
of the two major types of UV I EB curable coatings
available for wood and composition flat stock, and to
demonstrate the overall performance of these coatings.
The markct growth for wood and composition flat stock
coatings through 1992 is cstimated at 71% or approx
imately to 12 million dry gallons.2 With the many
advantages offered by low energy conversion coatings,
such as reduced solvent and emission control costs, it
is reasonable to expect a high percentage of this growth
to be UVI EB curable systems. Also, as current equip
ment becomes obsolete and should energy shortages
reappear in the laller stages of this decade. it is further
anticipated that a larger percentage of the current market
volume will convert to UV! EB curable systems. One
of the most important factors to influence this new
growth opportunity is the development of new, improved
UV! EB curable resins to provide the performance
incentive to make the switch from conventional systems.
It is anticipated that the unsaturated polyesters will
remain a major component of fillers due to their lower
cost. However, aerylies should get a larger share of the
filler market due to increased productivity because of
faster cure response.' The epoxy based and urethane
based aerylate functional resins are expeeted to be
important components of paper to wood laminating
adhesives, and topcoats, for improved durability and
aesthetie appeal. Both pigmented topcoats for filled
partielc board and clear systems for natural wood
substratcs arc required.

The advantages of UVI EB curable systems are well
known and will only be listed here.H

(I) Low energy requirements! cost savings;
(2) Rapid curel high productivity;
(3) High gloss! ultra smooth surfaces;
(4) Reduced solvent emissions;
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Table l-Acrylated Urethane Oligomers

Oligomer Functionality Mw WtlDouble Bondla)
Viscosity @ 150'F

(Brookfield) Type

U-IOO 2
U-200 3
U-300 .....•........ 3
U-400b ••••••••••••• 2.2
U-500 2
U-600 2.5
U-700 ........•..... 2.5
U-ROO . . ... 3
U-900 ..... .. .2

Mw
(a) WI I>ouhk Hnnd == --

I'uol:liunalily

639
939

1052
1527
mo
1598
1621
1715
Ino

319.5
313
350.7
694
790
639.2
648.4
571
880

800 cps
5.600 cps
2.785 cps
5.000 cps
9.9(X) cps

88.000 cps
27JX)O cps
27.650 cps
10.125 cps

Aliph..ttic low Mw polycthcr
Aliplwtit:. hydroxy ilnylah: i~Ul'Y<.ln:Hl'

Aliph;'lIic. low Mw polyl.,thcr
Aromatic TI>1. polyclhl'r
AnHll;,t1ic TD!. polycthcr
Aliphatic. hlend. polyclhc:r urL,thanc:,>
Aliplwlic. hlend. polyclhcr urctharh:"
Aliphatic. polycthcf
Aliphal iI.:, polyL'thcr

(hi Signilil'l> ctlmmcrc:iOllly a\',lIlahk rCl>Hl. ;111 nlhch arc cA~riml·nlallml~.

(5) Conservation of floor space; and
(6) Unique pcrformancc-Iow heat generation. low

coat weight.

Therc are also disadvantagcs to UV/ EH curable
systcms which need to be considered before changing
curing methods:'· The problem of gloss control in wood
finishes is particularly difficult. To reduce gloss. high
pigment loading is often required.' Another method
known as a "dual cure" has also shown positive rcsults'
Even though the average price of UV/ EH curable
coatings is highcr than conventional systems. improved
productivity. lower cnergy consumption. and the lack
of solvent handling and recovery costs allow for cost
competitive systems.

The chemistry of UV / Ell curable systems has been
discussed in many publications.'··-IC The coatings may
consist of low to medium molecular weight resins called
oligomers. multifunctional and monofunctional mono
mers, additives, pigments, and in the case of UV cured
systems. photosensitizers and/ or photoinitiators. The
most common functionality is acrylic and the basic
chcmistry associated with UV/ EB curing is free radical
polymerization. Polymerization occurs "instantane-

ously" upon exposure to lIV light or eleelron beam
source. The mechanisms of UV cure and electron b,am
cure aI', slightly different, howewr. and the end rl:'ult
from either is a highly crosslinked polymeric film."-'<
With lIV systems the choice of photoinitiator is impor
lant because it affects cure response. surface cur, "
through cure. as well as final coating properties such
as yellowing.'· " Thc oligomer usually det,rmine, th~

desired final properties of the coaling. and thu,. is a
critical component of the lIV/ EB system. Many olig·
omers and monomers may cause eye or skin irritation
and should b, handled with care. It has been prO\en
through cxperienee thaI good industrial hygiene prae
ticcs can minimize any risk iovolwd in the handling
and storag, of these matcrials.'·'·'"

OLIGOMERIC ACRYlATE RESINS

The oligomers evaluated in Ihis study are urelhan~

and epoxy based acrylates." Other aerylated resins ar~

available such as aerylated polyester oligomers and
acrylated aerylie polymers. However. to limit the number
of variables and scope of th, evaluation. these resin
arc not evaluated in this study." "

Table 2-Acrylaled Epoxy Oligomers

Oligomer Functionality Mw WIt Double Bond

E-IOO' .... .......... 2 524 262

E-200 .... .. ... 2 682 341
E-300' .............. 2 834 471
E-400' .............. 2 840 420
E-500 ............... 3 873 291

E-600 .. ............. 2 J 192 596

E-700 .. ...... ....... 2 2012 1.0(J(,

Viscosily @ 150'F
(Brookfield)

2.1100 cps

1.0(~) cps
2.IIXl cps
4.5011 cps

.18.IIX) cps

2.2511 cps

7.61111 cps

Type

Aromatic.: digl~Tidyl l'lhcr
Bi~rhL'llol A .u.:rylatc.: (f)(jEH.-\1

Aliphatic.: ~atur;'l1l"d l)(iEBA
A rtHlltliir 1l1Odifico 1)(j EBA
Aromatil' modifil'll l)(jEBA
Artllll<.llit: no\.II,,( epoxy

tri-al'rylatL'
Arolllillic polyml'ric I)GrHA

ill .111 percent II PMA
Aromatic polylllt:ric l)(iFBA in 30

pcrn'nt IfPMA

la) Signil"i.." ;,.'umml:H'ialll 3\ailahk r,,·~in. all Illhcn. al'\' c'\I'M;rimnllillllllly.
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Thc final coating propcrtics can bc varicd by changing
thc oligomcr typc, i.c., urcthanc bascd or cpoxy bascd.
Propcrtics can also bc varicd by changing the following
factors witbin thc oligomcr strueturc: dcgrcc of func
tionality. molecular weight, aliphatic character vs
aromatic eharactcr of the isocyanate, polyol type, and
cpoxy rcsin. In gcncral, lJV I EB cured acrylated cpoxics
hav'c cxcellent chcmieal rcsistanec, hardncss, tcnsile
strcngth. and lowcr cosls. In comparison, UV I EB eurcd
aerylatcd urcthancs have an cxecllcnt balancc of f1cx
ibility with toughncss, abrasion rcsistanee, and weath
crability (aliphatic types). Aromatic urcthancs arc usu
ally cost compctitivc with aerylatcd cpoxics. Although
thcv arc not cvaluatcd in this study, it should bc notcd
that rcsin combinations can bc uscd to improvc total
cost pcrformancc for specific applications. Thc final
coating propcrtics arc greatly affected by the choice of
multifunctional monomers and monofunctional dilu
cnls. as will be deseribed later in this discussion.

EXPERIMENTAL

Thc aerylated oligomcrs shown in Tilhles I and 2 that
arc commercially available arc notcd. Thc expcrimcntal
nligomcrs wcrc prcparcd strictly for thc purposc of this
cvaluation. Thcy arc not availablc commcreially. All
enatings werc lJV curcd using a Fusion(~ lJV Curing
L"nit, Model F-440, with two .100 watt per lincar inch
mcreury v'apor lamps. All wcre curcd with two passcs
under thc lamps at a rate of 25 ft per minute. Those
rcsins which were not tack free wcrc not evaluated
further. No electron bcam curable systcms were cval
uatcd. The results may hc differcnt with EB cure duc
to gcnerally mnre cxtcnsive crosslinking than UV cured
systems.

All formulations consisting of oligomcrs, monomcrs,
and photoinitiator were preparcd by hcating the olig
nmcrs to approximately 60° C followed by addition of
thc lower viscosity monomcrs undcr slight agitation. Thc
photoinitiator uscd in this study was hydroxycyclohcx
vlphcnyl kctone. (See Appcndix.) This initiator was
choscn for its gcnerally cxccllcnt cure responsc and non
ycllowing propertics.
Multifunctional acrylates and thcir effect on thc coating

propcrties were cvaluated in conjunction with cach
oligomcr. Trimcthylolpropane triacrylatc (TM PT;\) and
tripropylencglycol diaerylatc (TR PC; DA) were cvaluatcd
as erosslinkers. Ethoxycthoxycthyl aerylatc (EOEOEA)
and !'\-vinyl-2-pyrrolidone (N-VP) were evaluated as
rcactive dilucnts. (Scc Appcndix.)

Othcr additives, such as wctting agcnts, slip agcnts,
pigmcnts and defoamcrs, werc not includcd duc to thcir
dfcct on final coating propcrtics. In all cascs thc applicd
coatings wct thc wood substratcs sufficiently to give a
smootb uniform film for tcsting.
The oak and rcdwood substratcs used in this study were
unfinished flooring planks available from most homc
improv'cment ccnters. The composition board was
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prefilled using an acrylic UV curable filler and sanded
on a commercial line. The substrates were used as
reecived with no pre-coating treatment.

All coatings were applied by a hand drawdown to
the various substrates using a smooth Meyer rod, which
typically yields a 0.5 mil film. An excellent summary
of test methods for film properties of radiation cured
coatings was recently published by Pasternack,'5 An
indication of degree of cure can be determined by the
MEK solvent resistance. This test is conducted by
soaking a fclt cloth in MEK and attacbing it around
tbe ball on a two-pound ballpeen hammer. Using the
prcssurc ercatcd by the hammer alone, the cloth is rubbed
back and forth across the panels. One double rub is
C4ual to wiping back and forth one time. Adhesion to
the substrates is determined by the crosshatch method
using cellophane adhesive tape, ASTM number D3.159
X.1. Mechanical propcrties such as tensile strength and
elongation wcre determincd with a Universal Testing
Unit! operating at 50% per minute strain rate (I in.
per minute with an initial gap separation of 2 in.).
Ambicnt conditions of25°C, and 501}(; relative humidity
werc constant throughout the evaluation period. Sample
thickness was determined for each sample with a value
of 0.425 mils being the approximate mid-range. The
ehcmical resistance of the films was determined via a
six-hour soak in cach solvent listed. The abrasion
rcsistancc was determincd on a Taber Abraser, Model
E-4010, using CS-17 wheels with a 1000 g load. The
abrasion resistance is reported as a wear factor deter
mined by the following calculation:

1000 cycles standard We'd< Factor
X mg wt loss::;

# of cycles in test (es-17 wheels/1000 load)

All samples were run for 1000 eyeles. Duplicate tests
wcre run to insure reproducibility.

RESULTS AND DISCUSSION

As can be seen from Tahles I and 2, the theoretical
molecular weight of thesc resins range from 639 to 1760
for the urethanes and from 524 to 2012 for thc epoxy
bascd acrylates. Several experimental urethane oligo
mel's wcre cvaluated (not shown in tables) that ranged
in molecular weight from 2000 to 21,000. Those
oligomers with a molecular weight higher than 2000 and
based on linear polyols, or where the isocyanate
functional urethane prepolymer consists of several
repeating polyol-isocyanate units, were tacky after cure
and thus had no abrasion resistance. The indication is
that the extremely high molecular weight oligomers lost
their hardness and tended to be tacky. The high viscosity
of rcaetive oligomers makes them difficult to formulate,
especially in 100o/r solids coatings that can be applied
by conventional application methods. The viscosities of
the urethanes are slightly higher than the epoxy-based
oligomers. However, each re4uires heating and dilution
with monomers in order to handle.

'Supplinl h~ In~Hlln ('torr Cantoll. MA.
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Table 3-Tensile Strength and Elongation with Increasing WtJDouble Bond

Urethane Acrylate.
U-200 ...............•.....•.... 313
U-800 571
U-600 639
U-700 648
U-400 694
U-900 .........•.....•.....•.... 880

Epoxy Acrylate.
E-loo 262
E-3oo 417
E-4oo 420
E-6oo , 596
E-7oo 1006

Oligomers WI/ Double Bond
Tensile Strength Elongation

Functionality psi %

3 7155 53
3 6560 6.8
2.5 1416 1.1.6
2.5 97.1 26.8
2 672 30
2 864 33

4912 I
3084 5
3956 9
1958 2.25
2192 2

The epoxy-based acrylates generally have highcr
solvent resistance. faster cure speed. greater hardness.
and higher tensile strength than the urethane acrylates.
This can be attributed to crosslink density. The urethane
based acrylates will generally have more flexibility and
elongation than the epoxy-based acrylates. The func
tionality and calculated weight per double bond is given
for each resin. Table 3 shows the tensile strength and
elongation for some of the oligomers. The resins are
arranged in incrcasing weight per double bond. It can
be seen that the urethane acrylates have a higher
percentage elongation and lower tensilc strcngth for
difunctional oligomers. The trifunctional urethanes with
low weight per double bonds have equal or higher tensile
strengths than the difunctional epoxy-based oligomers.
This is a function of the crosslink density.

Table 4-Chemical Resistance of UV Coatings

Chemical Resislance-6 Hours @ 25· C

Sodium Acetic Methyl
Sulturic Hydroxide Acid Ethyl Detergent

Oligomer Acid 10% 10% 10% Ketone Ethanol 10%

E-IOO Mod Mod NE NE NF. NF.
E-200 NE NE Mod NE SI NF.
E-300 Mod Se Mod NE NE SI
E-400 NE Mod Mod NE NE NE
E-500 NE NE NE NE NE NE
E-600 SI Mod Mod NE NF. NE
E-700 SI SI SI NE NE NE
E-800 NE NE NE So NE NE

U-IOO SI NE Mod NE NE NE
U-2OO SI Mod SI NE NE NE
U-300 SI SI Mod NE NE NE
U-400 Mod NE Sc SI NE NE
lJ-500 Mod NE So Mod So NE
U-600 So SI Sc Mod Mod NE
lJ-700 Mod Mod Mod NE NE NE
1I-800 SI NE Sc NE NE NE
U-900 Mod SI Se SI NE NE

I.egend: i'\E = No Effect; SI ::: Slight Effect: MIx! .= Moderate Ukcl; Sc = SCH:fC Ellet:\.
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The resistanee to various solvents and chemicals is
shown in Table 4. In evaluating this tablc it can bc sccn
that the UV curcd oligomcrs all havc gcncrally good
resistance to MEK. cthanol. and houschold detergent.
Acrylated rcsins have. in general. poorer resistance to
acids and strong caustic solution. The epoxy based
acrylates. at the top of the chart. appear to have more
resistance than thc rest of the group to all solvents. It
is theorized that this is likely due to the starting epoxy
resins excellent chemical resistance and the high crosslink
density of the cured film. The one oligomer that shows
no effect. as expected. is the trifunctional acrylate
novolac epoxy resin. The base resin in this case has
extraordinary chemical resistance. plus it has a very high
crosslink density when fully cured.

When attempting to formulate lJV curable coatings
for wood finishes. it is important to know the coating
properties that result from combining lhe oligomers with
various multifunctional and monofunctional monomers.
The hardness. gloss. adhesion. and abrasion resistance
arc all important properties which are dependent on the
monomer choice as well as the oligomer. It is obvious
that the physical properties of the oligomers. and
subsequent formulations. such as tensile strength. elon
gation. and chemical resistance are good indicators of
the coatings toughness and durability. However. a key
property for finishes on wood and eomposition flat stock
is abrasion rcsistance. A wood floor. for cxample. must
have excellent durability. The oligomers' contribution
to abrasion resistance is significant. However. it is
impossible to determinc the oligomer effect on abrasion
without studying it in monomer blends.

FiKlIre I shows the abrasion wear factor as a function
of the molecular weight for the urethane acrylates in
70j30 blends made with TMPTA. TRPGDA. and
EOEOEA. respectivcly. There is no apparent direct
relationship between molecular weight and abrasion
resistance. The effect of the increased crosslink density
of the cured film can readily be seen by comparing the
trifunctional TM PTA vs the difunctional TR PG DA and
the monofunctional EOEOEA. The TRPGDA and
EOEOEA monomers have similar effects on abrasion.

Journal of Coatings Technology



ACRYLATED OLiGOMERS

IIlI! IIlI!

911 911

0:: BIl BIl "-
0:: '-0 0

>- 78 >- 78u
~

u
<

6Il 0 < 6Ilu.. LL

0:: 51! 0:: --~-< < 5iI
w

48 "6
w

D D~ ,. 48
z 6

- -0 4J ........311 " D Z 3110 0

" "-
U1 211 (f) 211 "-< < "-0:: 18 0::

1BIII III
< <

i!IOO 1100 1300 ISllll 171l1! 19l1Il '688 7llIl • 9llIl I.

THEORET I CAL Mw

Figure 1-Urethane acrylate•. Legend: 0 =30% TMPTA;O= 30%
TRPGDA; 6 = 30% EOEOEA

This phenomenon also occurs in the case of the epoxy
systems, as can be secn in Fi/?ure 2. The EOEOEA and
TRPGDA appear to reversc the expected trend, indi
cating that TRPGDA is a poor choice if abrasion
resistance is a key property. The TRPGDA is a linear
molecule with a relatively large distance between the
double bonds. This contributes to a more Oexible, softer
polymer. It is suggested that the abrasion resistance may
be improved in certain systems by using a short chain
monofunctional monomer instead of a Oexible difunc
tional monomer like TRPGDA. This data would also
suggest that a monomer like hexanediol diacrylate
(HDODA) would be a better choice for a difunctional
monomer because of the short distance between the
double bonds.

It can be seen from Fi/?ure 2 that with the epoxy
acrylates, the TM PTA systems also have the best
abrasion resistance. The TMPTA has a low weight per
double bond with three erosslinking sites. The data
indicates that high crosslink density is an important
factor in developing good abrasion resistance. This
agrees favorably with conclusions drawn by Tu com
paring PETA vs TMPTA for abrasion resistance.!· The
TM PTA gives a higher crosslink density than either of
the other two monomers, TRPGDA and EOEOEA.

If the negative effect of TRPGDA is taken into
account, the molecular weight of the epoxy based
acrylates apparently has no direct effect on the abrasion
resistancc. The epoxy with the bcst abrasion resistancc
is the trifunctional material which is consistent with the
discussion on crosslink dcnsity of the eurcd films.

Fi/?ure 3 shows the relationship between weight per
double bond and the abrasion resistance of the epoxy
acrylates vs the urethane acrylates blended with a
trifunctional monomer. It can be seen that generally these
blends have similar abrasion resistance. The 30%
TMPTA monomer appears to mask the effect of the
oligomer to a certain degree. However, the resins with
the lowest weight per double bond have the best overall
abrasion resistance. There is definite agreement that the
higher crosslink density improves abrasion and that
epoxy acrylates are more dependent on weight per double
bond.
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Figure 2-Epoxy acrylates, Legend: 0 = 30% TMPTA; 0
30% TRPGDA; 6 = 30% EOEOEA

By comparing this data, it appears that urethanes
generally have better abrasion resistance than the epoxy
based 'aerylates. It also appears that certain oligomers
will have good abrasion resistance, yet will not neces
sarily show great improvement whether formulated with
tri- or monofunctional monomers. For oligomers with
a functionality of 2, abrasion appears to be dependent
on monomer choice, and again, could bc a function of
overall crosslink density of the cured film. There also
appears to be some synergism between specific resins
and monomers that may result in unexpected improve
ments in abrasion resistance. One possible explanation
for this behavior is that different oligomer and monomer
polymerization rates could result in varying degrees of
crosslink density and polymer linearity. However, this
has not been substantiated.

In formulating these resins, one would use TMPTA
or other suitable trifunctional erosslinkers in conjunction
with a monofunctional monomer for viscosity reduction.
Figure 4 indicates that N-VP is likely a better choice
of monofunctional diluent due to improved abrasion
resistance. It also has high reactivity, good film hardness,
and is an excellent viscosity reducer. These results with
N-VP are in agreement with available literature"·
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Figure 3-Urethane v. epoxy acryl8tes. Legend: 0 = Epoxy/
TMPTA-30%; 0 = UrethanelTMPTA-30%
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Figure 4-Abrasion resistance n-VP vs EOEOEA. Legend: 0 =
30% n-VP; 0 = 30% EOEOEA

A second round of abrasion resistance tests were
performed using those oligomers in Tahles I and 2 and
that have shown improved abrasion resistance. Oligo
mel's U-700. lJ-600. U-300. E-IOO. E-600. and E-700 were
added to our study based on anticipated good perfor
mance due to their higher functionality. It was also
desirable to evaluate higher molecular weight epoxy
acrylates. A formula containing SOl!; resin. 30% TM PTA.
ISo/!. N-VP. and 2pph of photoinitiator was chosen as
an optimum formula for testing. The only exceptions
to this are the formulations with E-600 and E-700 where
the monomers are decreased to account for the dilueot
in thc resin. The E-500 has excellent abrasion resistance.
but is not ineluded further due to formulation instability.

Figure 5 is the graph of the weight per double bond
vs the abrasion wear factor for the urethane acrylates.
Thcre is a significant difference in abrasion resistance
dependent on substrate. Again. there does not appear to
be any direct relationship between abrasion resistance
and molecular weight. There is also no discernible
relationship betwcen weight per double bond and
abrasion resistance. The total crosslink density of the
formulation could be masking any individual effect of
the oligomer functionality. The best overall abrasion

WT IOOUBLE BOND

Figure 5-Urethane acrylates-Iormulated. Legend: 0 = Ure
thane/PO; 0 = Urethane/Oak: t; = Urethane/Redwood

resistance appears to be exhibited by the formulations
with U-700 and lJ·900 on all the substrates. The
significant increase in abrasion resistance around 650
wt/ double bond demonslrates the effect of increased
crosslink density.

FiKlife 6 compares the epoxy aerylates in our starting
formula on each of the substrates. There is a c1car
difference in the effect of the substrates on the abrasion
resistance. There is not a clear relationship between
molecular weight or weight per double bond and
abrasion resistance. The very high molecular weight
oligomer. E-700. is c4ualed in performance by the 10\\
molecular weight DCiEIlA-acrylate with a weight per
double bond of 262 vs 1006. The ultimate crosslink
density of the E-IOO formulation may be e4uali/ing the
abrasion resistance. Figure 7 compares the urethane
acrylates directly with the epoxy acrylates on filled
particlc board. All systems gave reasonably good
abrasion resistance. Each oligomer generally l;tlls in the
same order of abrasion resistance on the three substrates.
It appears that oligomers with functionality greater than
2 and a molecular weight of 1200 to IXOO are the best
choice for optimum coaling properties. The sharp
improvement in abrasion resistance shown in FiKure 5
around a weight/ double bond of 650 indicates Ihat a
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Figure 6-Epoxy acrylates-Iormulated. Legend: t; = Epoxy/
PO; + = Epoxy/Oak; <> = Epoxy/Redwood
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Figure 7-Formulated oligomers on particleboard. Legend: 0 =
Epoxy/PO; 0 = Urethane/PO
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compromise, balancing molecular weight with function
ality, is the bcst lead to get optimum abrasion.

Based on the data, the general order of decreasing
abrasion resistance for the best five oligomers studied
is as follows: U-700, U-600. 1I-900. U-200, and 1I-400.
This list is made up entirely of urethane aerylates. The
epoxy acrylate systems should not be excluded cntirely
because they may offer enough abrasion at a lower cost
to Justify giving up incremental abrasion resistance. The
O\nall best oligomer for abrasion resistance is an
aliphatic, 2.5 functional urethane of moderate molecular
weight. In developing coating formulations for wood
finishes, our data indicates that this oligomer would offer
the best combination of abrasion and physical properties.

Another factor influencing abrasion resistance may
be the aromaticity of the oligomer. Except for highly
crosslinked systems. the epoxy based aerylates. which
are predominantly aromatic. tend to havc less abrasion
resistance. A direct comparison of oligomers of similar
chemistry is difficult because of differenccs in crosslink
density and starting materials. lJ-900 is vcry e10sc in
chemical structure to lJ-500 except for tbe aliphatic
isocyanate. In the starting formula, on filled particle
board 1I-900 has an abrasion wear factor of 3.65 vs
9.22 for U-500. Another example is evcn eloser in
cbemieal structure comparing E-IOO vs E-200. In a 70jJO
blend with TM PTA, the E-200 has an abrasion wcar
factor of 3.2 vs 7.6 for the same E-IOO blend. This data
only shows a trend toward improvcd abrasion rcsistance
\\ith aliphatic character, and indicates possible further
e\aluations in the future. lJV light resistance is another
factor in considering aliphatic oligomers over aromatics.
Yellowing of the coating is normally associated with

. '7-'9aromatic systems.- -
In formUlating coatings for wood one must also

considcr the hardness, gloss, adhesion, etc., as well as
the coatings abrasion resistanee. The three oligomers
offering the best overall e<;ating properties were chosen
to demonstrate a suggested starting formula which can
be used by the coatings chemist to develop functional

ACRYLATED OLiGOMERS

as well as decorative. coatings that offer a rapid.
pollution free method of curing. The formula contains
50% oligomer, 30% TMPTA, 20% N-VP, and 2 parts
per hundrcd of photoinitiator. This formula allows for
the high crosslinking obtainable from the trifunctional
monomcr and generally produces an optimum viscosity
for coating the substrate. The formula is considered only
a starting formula and in actual practice would likely
be modified extensively by the formulating chemist.
Tah/e 5 shows the physical and film properties using
three acrylated urethanes on oak, redwood, and particle
board.

CONCLUSIONS

It has been demonstrated that there are several
parameters to consider when formulating wood finishes.
The abrasion resistance is primarily determined by the
oligomer! monomer blend properties. A combination of
high crosslink dcnsity coupled with a medium molecular
weight oligomer appears to give the optimum abrasion
resistance. Trifunctional monomers enhance the coat
ings' abrasion resistance through increascd crosslink
density. Multifunctional monomers or monofunctional
monomers with long linear chains and! or a large distance
between double bonds probably detract from the
abrasion resistance. This is true for oligomers as well,
and is demonstrated by generally poorer performancc
of higher molecular weight rcsins. Aliphatic oligomers
tend to have bettcr abrasion resistance and UV light
stability than aromatic oligomers. The degree of abrasion
rcsistance of thc coating is depcndent on the substrate,
but coatings with the best abrasion resistance on one
substrate will generally have high abrasion resistance
on other substrates. Finally, for lower cost systems with
moderate abrasion resistance relJuirements, epoxy acry
lates will perform adeljuately. For finishes reljuiring high
abrasion resistance and good UV light stability. aliphatic
urethane acrylates with a functionality greater than two
and a moderate molecular weight are recommcnded.

Tabte 5-Physicat and Film Properties

Coating Properties
\'i~co~ity (RrlHlkfidd Ceil 25°(,) ..
(jardncr (;olor ..
\\1 gal IIbs) ...

Film Properties
Curt: srL'cd ..
\1 EK rcsislaIlCl:.
Adhesion ((";) ................••...•..
Pencil hardne.... :'
hOc gloss
Rcsi .... tancl: 10 yellowing .......•...
Stain rL'sislanl'l' .
Ahrasioll WL',lr factor.
rcnsilt: stn:ngth (llV cured film)
Tensile dongation (lJV cured film)
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U-700
Oak Flooring

uoo cps
I 2
9.02

25 hi min
200
95
7H
~O

Excdlcnt
<juno
1102
2726 psi
2(;;

U-900- U-400- U-900-
Redwood Flooring Particle Board Particle Board

2500 cps 900 cps 2500 cps
I 2 I 2 I 2
~.92 9.19 8.92

12 flimin 12 fl/min l2 ft/min
21M) 200 200
95 85 85
2H 4H 5H
86 77 72
Excellent Fair Exccllent
Good Good Good
20~0 4.55 3.65
J~ 16 psi 212~ psi I~ 16 psi
2.5(1i 2%1 2.50/(.
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An Attempt to Develop
A One Coat Emulsion Paint

Leslie A. Simpson
Tioxide Group PLC'

An attempt was made to produce a 45% PVC white
emulsion paint that could be easily applied by brush.
and exhibits at least 98% contrast ratio after one
application. In addition, good film integrity and high
stain resistance were required.

To develop this product, formulation variables
such as type and amount of titanium dioxide
pigment, extender, thickener. and colored pigment
were evaluated. It was evident that a paint could not
be produced which satisfied all requirements. For
example, a one coat white paint was produced by
using a significant amount of thickener in order to
increase build. but paint viscosity was so high that
ease of application was unacceptable. By using
small amounts of a coiored pigment such as carbon
black in order to increase opacity, a paint with a
contrast ratio of 98% after one coat was obtained,
but inevitably the product was 'off-white.'

Finally, changing the type of titanium dioxide
pigment to a heavily coated grade produced a one
coat paint but significant staining was evident.

INTRODUCTION

For many years' paint manufacturers in the United
Kingdom have been interested in the concept of a white
one coat emulsion paint which has adequate opacity,
whiteness, scrub/ stain resistance, flow / leveling, and easy
application. The labor/time saving advantage in using
such a prod uct is obvious. However, it is felt by many
paint manufacturers that if a paint which is claimed to be
one coat exhibits, for example, only 90% of its required
opacity due to poor application then two coats will have
to be applied, which defeats the object of marketing such
a paint. and may result in the customer not purchasing the

·Ctnuall.aOOratorie;, Portrack I.ane, SlocklOn-on-T~. C1evdand TS1K 2NQ. England.
PT~nlcd ill the filM Annual Meclmgoflhc FcdcralionolSocictie~forCOiltingsTrchnnlog}'

In \lontrca1. Que,. Canada. Ocln~r 12. 19K3.
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product again. Consequently, a fail-safe one coat paint is
necessary, but since many manufacturers think that this is
highly unlikely, particularly if it is intended for the 0.1. Y.
sector, such a product has not been marketed widely in
the United Kingdom.

When formulating a one coat emulsion paint the
primary factor is opacity development, and there are
many ways in which opacity may be increased, several of
which arc as follows:

(I) Change the grade and type of extender.
(2) Increase the titanium dioxide content while main

taining a constant pigment volume concentration
(PVC).

(3) Increase the PVc.
(4) Select a higher opacity grade of titanium dioxide.
(5) Produce a thicker film by reducing the paint's

natural spreading rate (NSR).
(6) Incorporate colored pigment.

Obviously, implementing some of the above suggestions
will inevitably affect the quality of the paint and will
therefore limit its use (e.g., increasing the PVC above
critical PVC, will result in an increase in opacity, but also
an increase in staining and a decrease in scrub resistance
and durability). Consequently, when formulating a one
coat emulsion paint, objectives must be defined at the
onset of the project, and therefore the work which is
reported in this paper which considers the above
mentioned routes for increasing opacity is concerned with
developing a one coat white paint(PVC = 45%) which has
good film integrity and appropriate rheological attributes
which are beneficial for flow / leveling and easy application.

EXPERIMENTAL

Paint Formulations

Since several formulation variables were evaluated
during this study, it was decided to use a relatively simple
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Parts by Weight
(PVC ~ 45%)

Table 1-Typical General Purpose Paint Formulation

The ingredients li~lCd above wen: displ'r~l'<.l I'm 10 minute~ u~ing a
Silvl'rson high spl'ed impeller mill. after which the millba!'lc W<l:'l let
down with the following emulsion while Iwnd stirring with a ~patula:

("il
.... 2l.4
.... 17.0

2.0
0.5
0.1
0.1
0.1
J.O

........ 24.1
0.9

. JO.XEmulsion (56(ii NV) .

Titanium dioxide pigment ...•.........•
Extender.. . . ...••.....
Thickener (35'ii I'\V) .
Oispcrsant (40f ii NV) ....•.
Antifoam .
Fungicide .........•....•....••.....
Ammonia to.8X) .
Propylene glycol ......•..
Water
Coalescing solWill . .

Measurements

OPACITY: To assess the opacity of a given paint, plots of
contrast ratio against spreading rate were obtained. Thus,
four films of each paint, each of a different thickness, were
applied to polyester foil using wire wound applicator
bars. After drying for 24 hours, the reOectances of each
paint film over standard black and white tiles were
measured using a Gardner XL-23 eolorimetcr equipped
with a Y tristimulus filter. Contrast ratios were then
calculated as follows:

formulation (PYC = 45%), a typical example of which is
given in Table I. Since the type and amount of titanium
dioxide pigment, extender, and thickener were the major
variables under study, further details will be given in the
appropriate Sections. In all cases, a vinyl acetate-acrylic
emulsion (56% NY) which has a mean particle size of 0.5 JLm
was used, and the paint volume solids was maintained at
36.9%.

ReOccta nee over black tile
Contrast ratio = . . X 100

Reflectance over white tlie

Using measurements of film weight, specific gravity,
and total paint solids, a spreading rate for each film was
calculated and plotted against contrast ratio. Thus,
knowing the natural spreading rate of the paint (see
Apl't.ICATION PROPERTIES), it was possible to determine its
contrast ratio after application. Since it is generally
considered that a contrast ratio of 98% is necessary for
complete hiding for most surfaces, it was decided that this
value had to be achieved before the paint could be
referred to as a one coat system.

COl.OR: A thick film ofeach paint was applied to a white
glazed eard using a wire wound applicator bar. After
drying for 24 hours, the L, 'a', 'b' values (CI E, 1976) of
each film were measured on a Gardner XL-23 colorimeter.
A color difference of approximately 0.3 CI ELA B units is
normally taken to correspond to the minimum difference
which can be perceived by the human eye.

ApPl.ICATION PROPERTIES: Application properties of a
paint such as the ease by which it can be applied, wet edge
time, 2 natural spreading rate, and film thickness uni
formity are important from the point of view of the user,
and since some of these properties determine film build,
they playa vital role in inOuencing the general optical
performance of the paint. The type of applicator used is
also an important factor which has to be considered when
formulating a paint since the spreading rate obtained will
vary depending on whether a brush, roller, or pad is used.
With roller application, spatter is also an important
application property which is strongly inOuenced by the
type of thickener used J This means that more variables
than those mentioned in the Introduction have to be
considered. Therefore it was decided to limit the
discussion of application technique to that of brushing in
this article.

To simulate practical application, all paints were
applied to a primed (using a general purpose emulsion
paint) 1.2 m X 1.2 m Gyproc·· paper lined plaster board
using a 75 mm pig bristle brush. During application, the

ease of brushing and wet edge were rated using an
arbitrary scale which varied from I to 5. where I indicates
very easy application and excellent wet edge. and 5
represents very difficult application and poor wet edge.
After drying. the general appearance of each brush-out
was also rated in terms of uniformity of application. 0011.

and leveling usinga scale which varied from A to E. where
A represents outstanding appearance and E very poor
general appearance. Thus. each paint was given a three
figure rating such as 3-R-4. where the first and last
numbers represent ease of application and wet edge
respectivcly. and the letter indicates the general appear
ance of the dried film. ( .B. Several commercial
American/Canadian 'one-coat' emulsion paints were
evaluated using this procedure. with ratings varying from
2-C-2 to 3-C-4.)

Since the opacity exhibited by the paint after one coat
application is obviously important. various methods of
determining contrast ratio from the actual brush-out were
evaluated. For examplc, pieces of polyester foil (20 em x
12.5 em) were attached to the Gyproc board and painted
at the same time as the board. Afterdrying. the coated foil
was removed and its contrast ratio measured. It was
evident from the results that the opacity values were lower
than expected and it was thought that this was because the
spreading rate of paint on the polyester foil was greater
than that on the Gyproc surface. To confirm this. the
coated foils were weighed to determine natural spreading
rate (NSR). The weight of paint which had been applied
to the standard board, free of polyester foil. was also
measured. enabling an NSR to be calculaled.ln Figure I.
the relationship between both natural spreading rates is
illustrated using a variety of paints, and it is evident that
the spreading rate on the polyester foil is significantly
greater. particularly for spreading rates of the order of 15
to 20 m-/L.

The conclusion was that. since the type of surface
painted inOuences NSR. it was better to determine the
weight of paint used for the Gyproc board to calculate an

SR, then to use the contrast ratio versus spreading rate
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15

13

Figure I-Correlation between natural
spreading rates (NSR) for polyester and

Gyproc wallboard substrates
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plot (as mentioncd above) to dctermine contrast ratio at
the paint\ natural spreading rate. However, the loss of
water from the paint container during application may
affect this mcasurement. To confirm that the weight of
paint used during application could be accurately used to
calculate NSR, primcd lining papcr similar in texture to
that uscd on thc Gyproc plasterboard was attached to the
board and brush paintcd.

After drying, areas of the painted lining paper were
removed and weighed to calculate the weight of paint
applied. and hence determine an NSR. It was found that
within experimental error, the linear correlation between
both measurements was good, suggesting that the
technique of weighing the paint container plus brush
before and after application was sufficiently accurate to
determine spreading rate.

With regard to assessing natural spreading rate, it is
important to emphasizc that this measurement is ex
tremely operator dependent. For example, a paint with an
alerage NSR of 12 m' / l. was applied by nine different
people in the Tioxide l.aboratories and it was found that
the spreading rate varied by ±2 m' / I.. Thus, this
I"ariation, and possibly others if the applicator or
substrate is changed, must be takcn into consideration
when developing and claiming that an emulsion paint is
one coat.

RHEOIOliY: The rheological profile for a one coat
emulsion paint requires a compromise in both high-shear
and low-shear viscosity. For example, a relatively high
high-shear viscosity is required to produce film build (low
spreading rate), but if it is excessive, the brush drag will
result in wrist/arm fati¥ue for the painter. A low-shear
I'iscosit)' or yield point that is too low means that the
paint is likely to sag after application, but if the
viscosity / yield point is not low enough the paint may hold
brush marks rather than flowing and leveling.

To study rheological behavior at high shear rates,
which is the region of interest from the point of view of
brush application, a Haake RVl2 viscometer with cone
and plate geometry was used to measure viscosity at

Vol. 56. No. 715. August 1984
I

10,000 sec-I. For the low shear rate evaluation, a
controlled stress Deer Rheometer with concentric cylinder
geometry was employed to determine yield point. To
simulate practical application it is obviously necessary in
the first instance to subject the paint to high shear (i.e.,
representing brushing) before measuring its yield point.
Therefore, each paint was passed through a 0.8 mm
diameter hypodermic needle into the eup of the viscom
eter, immediately after which yield point was determined.

FLow A~U l.EvELlNG: In addition to measuring yield
point for studying flow and leveling, the surfaee texture of
each paint film was quantified. Paints were applied onto
glass using a wire wound applicator bar to produce a
nominal wct film thickness of 60 /lm. After drying for 24
hours, undulations left by the applicator bar were then
quantified using a Taylor-Hobson TalysurP", whose
principle involves traversing the paint surface under study
with a fine stylus at right angles to the drawdown direc
tion. One parameter which was used to define surface
roughness is center-line average 5 (ClA) which is defined
as the arithmetical average value of the departure of the
surface profile above and below a reference line; a per
fectly smooth surface has a ClA value of O. The lower the
CLA value the better is the flow and leveling.

Sagging was also evaluated by determining how thickly
the paint could be applied before gravity induced flow
produced sag. A Sheen'" sag index applicator which
produces strips of paint of thickness varying from 50 to
200/lm (by 25/lm steps) was used. Thus, paints were
applied onto glass using the sag index applicator, after
which the test piece was placed in a vertical position with
the paint stripes horizontal. Sag index is the lowest film
thickness at which a sag of 25% takes place.

STAIN RESISIANCE: Stain resistance/film porosity was
assessed by applying a 10% solution of Gilsonite'" in white
spirit by brush onto a 25/lm thick dry film. After 15
seconds, the solution was washed off with an excess of
white spirit and the film allowed to dry. Gilsonite, a dark
brown bituminous material, penetrates porous films and
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Figure 2-Paint films stained with Gllsonlte, which Illustrates the
arbitrary scale used for stain resistance. (Rating: 1= no staining;

6 = severe staining)

leaves a stain, the color of which is to some extent related
to stain resistance/ film porosity. The degree of stain on
each film was rated using an arbitrary scale which varied
from I to 6, where I is no staining and 6 severe staining.
Figure 2 shows a series of stained paint films illustrating
each rating.

SCRUB RESISTANCE: For scrub resistance, paints were
applied to Leneta'" scrub panels using a wire wound
applicator bar to produce a nominal wet film thickness of
60J.Lm. After the films had dried for 72 hours they were
tested on an REL'" multihead scrub machine for 2,500
cycles. During the scrubbing period, a now of tap water
covered the panels. The number of cycles at which there
were signs of breakdown was noted together with the
general appearance of the panels after 2,500 cycles.

1 2 3 4 5

'.

6

been made to utilize microvoids' as light scattering/
opacity promoting centers, and as a result various
inorganic/ organic vesiculated beads have become avail
able, one example of which was selected. Since this
product, detailed in Table 2, was based on an acrylic
copolymer, it would, in contrast to inorganic vesiculated
materials such as glass microspheres, exhibit little light
absorption and the color of the bead would have minimal
effect on the opacity of the paint.

Using a general purpose grade of titanium dioxide
(pigment A-see Table 3) paints were formulated
according to the details given in Table I using the various
extenders such that the PVC varied from 20% (no
extender) to 60%.

To compare the optical efficiency of all four extenders.
contrast ratio for a 20llm thick dry paint film, equivalent
to a spreading rate of 18.5 m2

/ L, was determined as a
function of PVC, the results of which are given in Figure 3
together with the stain ratings which are given alongside
each result. It can be seen that in the case of blanc fixe and
calcite extenders there was no improvement in contrasl
ratio between PVC's of 20% and 50%, whereas with the
calcined china clay a small increase in opacity occurred.
most likely due to the fact that the color of the clay played
a small role in affecting contrast ratio. (N.B. This was
detected by measuring the L value, to be discussed below.)
However, it is clearly evident that using vesiculated beads
resulted in an increase in opacity. although at 50% PVC
and above the difference between this material and the
calcined china clay is small. The reason for this is that the
critical PVC for the calcined china clay based paint is
about 45% (assessed by noting a change in opacity and
staining) and therefore at 50% PVC and above, the degree

Table 2-Some Properties of Extenders Studied

RESULTS AND DISCUSSION

Influence of Extender Type and PVC

The type of extender used in a paint will not only affect
its color (hence, opacity) and brightness, but also
innuence the state of pigment dispersion. It is well
known6

,7 that the particle size of the extender can have a
profound effect on the crowding of titanium dioxide
pigment and this will inevitably affect the opacity of the
paint. Since fine particle size extenders (i.e., mean
diameter <2J.Lm) have the least effect on pigment
crowding, three typical materials (calcite, calcined china
clay, and blanc fixe) were selected, properties of which are
given in Table 2. Over the past few years attempts have

• Calcite

o Calcined china clay

• Blanc fixe

o Vesiculated bead

94

% p.V.c.

Figure 3-lnlluence 01 extender type/PVC on opacity, lor 20llm
thick paint IIIms. Stain ratings are also given alongside each

result where 1 = no staining and 5 = severe staining

92~_~_~~_~__~_..
20 30 40 50 60 70

% 96

Contrast

ratio
95

18
49
13

Oil Absorption
(g/loo g)

Mean Particle Size
(pm)Ellender

Calcite ...................•....... 1.5
Calcined china clay. . . . . . . . . .•. . .. 2.0
Blanc fixe 0.7
Vesiculated bead (orgaoie) 0.6
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TlO, 011 Absorpllon
Pigment (%) Inorganic Coaling Specllic Grawlly (g/1oo g)

Table 3-Typical Properties of Titanium Dioxide
Pigments A, S, and C

of air entrapment in the film is probably similar to that of
the vesiculated bead, from a light scattering viewpoint.
In contrast, it is evident from Figure 3 that the critical
PVC for the blanc fixe, vesiculated bead, and calcite
based paints is between 50%and 60%. (N. B. By inspecting
the oil absorption data given in Table 2, the relatively low
critical PVC exhibitcd by the calcined china clay would be
expected.)

From an opacity viewpoint it can be clearly seen from
Figure 3 that the natural spreading rate for all these paints
would have to be lower than 18.5 m'/L to achieve at least
98Cjf contrast ratio. It was evident from the opacity data
that for the calcined china clay based paints, a spreading
rate of approximately 16 m' / L would be needed to
achieve 98% contrast ratio for the 60% PVC ~aint,

whereas at 45% PVc. a sprcading rate of about 9 m / L is
required. This suggests that a one coat paint could
possibly be formulated at 60% PVCsincea relatively high
spreading rate is adequate, but since this paint exhibited
significant staining, a factor which was not required, it
was decided to examine only those paints which were at
459( PVc.

In Table 4, natural sprcading rate, opacity at natural
spreading rate. viscosity at 10,000 sec-', stain rating, and
L. 'a'. 'b' values arc listed, and it is cvident that extender
type plays an important role in affecting paint perfor
mance. For example, there is a significant variation in
paint viscosity at 10.000 see-' shear rate and associated
with this change there is a corresponding variation in NSR
(i.e .. the higher the viscosity, the lower the spreading rate).
It is interesting to note that the vesiculated bead produced
a low \'iscosity! high spreading rate paint, and as a result
contrast ratio at SR was relatively low (95.0%)
compared with thc calcined china clay cxtender (97.3%)
which produced a paint with the highest viscosity. The
application rating for the paint containing vesiculated
bead (2-C-3) was belle I' than the calcined china clay based
paint (3-C-3) because of its lower high-shear viscosity.
Thus, the only way by which the opacity of the paint
containing vesiculated bead could be increased would be
to reduce the paint's NSR by increasing the thickener
level (to be discussed bclow), but this would result in an
increase in raw material cost.

From an optical viewpoint. the results given in Tahle 4
show that the vesiculated bead exhibits the best color
(i.e.. highest brightness- L. and lowest 'b' value) whercas
the calcined china clay is showing thc lowest brightness,
and as mentioned above, this factor probablyconnibutes
towards the higher contrast ratio values illustrated in
Figure 3.

Cal<:itt: ......... 2.1 IlK 95.1 97.2 -0.3 1.9
Caltinl:d. ...... 2.0 10.5 97.J 96.3 -0.3 1.9

china clay
BlalH.: fixl' .. 1.7 14.7 94.5 97.4 -0.4 1.9
V.:siculall'd ..... 1.1 15.9 95.0 97.8 -0.4 1.6

bead

b

Color
Contrast

Ratio
NSR at NSR Stain

(m'/L) ('/.) Raling

Viscosity at
10,000 seC-l

(poise)

Table 4-Effect of Extender Type on Paint
(45% PVC) Performance

Extender

Influence of Grade of Titanium Dioxide Pigment
And Amount

The results above indicate that modifications to the
standard 45% PVC paint would have to be made to
produce a one coat product. One obvious approach is to
increase the amount of prime pigment (and increase the
raw material cost accordingly), while another method
would be to select a higher opacity grade of titanium
dioxide pigment.

With regard to higher opacity grades of titanium
dioxide, pigment manufacturers9 apply a greater volume
of silica and alumina to the base crystal than is found with
a general purpose grade. Thus, with a highly pigmented
emulsion paint, where pigment crowding is prevalent, the
voluminous coating of silica/alumina on such a pigment

With regard to film porosity, only the paint containing
calcined china clay exhibited any staining (i.e., very
slight) at 45% PVC, but this had negligible effect on film
integrity since no paints tested showed any signs of
breakdown on scrubbing.

By comparing results which are given in Figure 3 and
Table 4 (i.e., order of performance of extender with
regard to opacity), it can be seen that the extender type
plays a significant role in affecting paint viscosity and that
this would appear to be the major factor which
determines film build/ opacity development. Of the
extenders studied, the paint based on calcined china clay
exhibited the highest 'applied' opacity, but at 45% PVC
the level. was not sufficiently high to merit one coat status.
Thus, given the same type of titanium dioxide pigment
and extender, the spreading rate of the paint would have
to be decreased to at least 9.0 m' / L by increasing, for
example, the thickener level, but, as discussed below, this
results in an increase in application rating. Alternatively,
the PVC of the paint could be increased, as shown in
Figure 3, which produces an increase in staining. With
regard to the latter approach, if a stain rating of 4 could be
tolerated, then, as mentioned above, an NSR of at least 16
m' / L would be needed to achieve 98% contrast ratio,
meaning that the viscosity of such a paint would not have
to be as high as the 45% PVC paint. This would be
advantageous from the point of view of ease of
application, but at a high PVC other problems such as a
deterioration in wet edge, particularly when the surface to
be painted is porous, must be considered when developing
a one coat product.

18
26
J5

4.05
180
3.75

Alumina and silica
Alumina and silica
Alumina and silica

A..... 9J
B .. .X5
C .... XO
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Figure 4- Effect of grade of titanium dioxide pigmenVPVC on
opacify and staining lor 20llm thick paint films (extender =
vesiculated bead), where stain ratings are given alongside each

result; 1 = no staining and 5 = severe staining

assists in keeping the ccnters of the titanium dioxidc
crystals apart. Inevitably, increasing the amount of silica
and alumina produces an increasc in thc pigment's oil
absorption/water demand and an obvious decrcase in
titanium dioxide contcnt.

To illustrate the significancc of using such pigments,
two gradcs of titanium dioxidc (i.e., pigments B and C)
with different amounts of alumina and silica were selcctcd
so that their pcrformance could be compared with that of
pigment A. Typical properties of the three gradcs of
pigment are given in Table 3, whcrc it can be seen that
pigment C has thc highest level of alumina and silica, and
pigment B has a coating level which is betwcen pigments
A and C.

94

o Pigment A

o Pigment B
• Pigment C

,

40
% p.V.C.

,

50

,

60

Using the basic formulation given in Table I. paints
were made using vesiculated bcad as the extender. so that
PVC's varied from 20'Yr. (i.c., no cxtender) to 60(;;. For
each paint, contrast ratio for a 20/1m thick dry paint film
(i.e., IS.5 m'/L sprcading ratc) was mcasured. and in
Figure 4 thcse values arc plottcd as a function of pvc.
Also, for evcry paint a stain rating was obtaincd and this
is given alongsidc cach rcsult in Fixure 4. For PVCs less
than 35% it can bc scen that pigmcnt A has higher opacity
than cithcr pigment B or C. and this is due to thc high
titanium dioxidc contcnt of pigmcnt A dominating the
light scattering proecss. Howcvcr. as thc PVC is incrcased
above 400/, .. thc advantagc in using pigmcnt C is clident
although thcre is slight staining at 40(!r and 4SC;i PVc.
whercas with pigmcnts A and B therc is none. At 5Wi
PVc. thc advantagc in using pigmcnt Has opposcd to A is
clear since thc paint bascd on H cxhibits bettcr opacity
although similar staining. whcrcas with pigmcnt C thcre is
a significant advantagc in opacity but thcrc is also an
increase in staining. Thc absolutc colltrast ratio s'alues
and slain ratings givcn in Fixure 4 will vary dcpcnding on
thc extender selcctcd, but thc gcncral profiles will be
similar.

Sincc our particular intcrcst was in formulating a 451:i
PVC paint, rcsults givcn in Tahle 5 illustratc the innuenee
of pigmcnt typc at this PVC, on paint viscosity (10.000
scc"), NSR, opacity at NSR, and stain rating when
vcsiculated bcad was uscd. In addition, a scries of paints
bascd on calcincd china clay was madc. thc rcsults of
which arc given in Tahle 5. Sincc in thc casc of the
calcincd china clay cxtcndcr. the viscosity of thc paint
containing pigmcnt C was too high whcn 2(i( thickcner
bascd on wcight of paint was uscd. thc Ievcl of thickcner
was rcduccd to I.51Yr for all thrcc pigmcnts. Thcsc rcsults
show that irrcspectivc of cxtcndcr typc. pigmcllt C
produces a paint with thc highcst viscosity. pigmcnt A the
least, and pigmcnt B is intcrmcdiatc. and associatcd with
this variation thcre is a corrcsponding changc in spreading
ratc. For paints bascd on vcsiculatcd bcad. pigment C
cxhibits the grcatcst opacity. as shown in FiXlire 4.
although thc Icvcl is inadcquatc from a onc coat
vicwpoint. It is also intcrcsting to notc that thc opacits'
differcncc bctwccn pigmcnts A and B is not as great as
that which is givcn in Figure 4, but this is due to thc fact
tbat pigmcnt B has a grcatcr cffect on paint viscosity. due
to its highcr mcdium! watcr dcmand, and subsequent
spreading rate. If calcincd china clay is uscd instcad of
vcsiculatcd bcad, it can bc sccn that thcrc is a significant

Table 5-lnfluence of Pigment Type on Paint Performance when PVC = 45%

A............ ...1.7
B 1.9
C.. .. 2.0

Pigment

A
B
C ....

62

Viscosity at
10,000 'OC"(poise)

... 1.1
.... U
.. .. 1.6

Contrast Ratio
NSR (m'/L) al NSR t%j Stain Rating Extender Type

15.9 95.0
Vcsiculal~d

14.0 94.X
12H 96.H

head

13.0 9".2 CakillL'd
10." 9X.4 c.:hina
9.7 9X.X day
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An alternative method by which the opacity of the
paint containing pigment A can be increased is to increase
the lrlcl of pigment. while maintaining a constant PVC,
but this will also produce an increase in raw material cost.
To illustrate this approach. the basic formulation givcn in
TaMe I was used to makc paints using calcined china clay
as extender. except the volume conce'llration of pigment
.-\ in the dry film was varied from IY}; to 35% by Y!i
increments. Contrast ratio for a 20l-'m thick dry paint film
li.e .. IK.5 m', I. spreading rate) was obtained for each
paint. the rcsults of which arc plottcd against volumc of
primc pigmcllt in FiKure 5. Thc raw matcrial cost was also
calculated for each paint. and by using the 2Of!i, level of
prime pigment as standard (representing 100 units) the
approximate cost is given in relationship to the standard
alongside cach result in FiKure 5. In addition the films
Ilere stained and found to havc a stain rating of 2,
irrespcctive of pigment loading. It can be scen from these
results that increasing the level of pigmcnt II from 15/f1, to
20('i has produced a significant improvement in opacity.
but on increasing the level of pigment still further, there
has been only a small change in opacity, This effeCt isdue
to the well-known'" pigment crowding phenomcnon.
which is the rcsult of a deereasc in the light scattering

increase in 'applied' opacity which, as previously men
tioned. is primarily the rcsult of an increasc in thc paint's
high-shear viscosity and hence a dccrease in spreading
rate. It can also be seen that there isan increase in staining
II hich is particularly significant whcn pigments Band C
Ilere used. This point is due to the fact that the calcined
china clay. having a grcater oil absorption/medium
demand compared with the vesiculatcd bead. will
producc a lower critical PVC which will obviously affect
film porosity. Since thc application ratings for paints
based on calcined china clay and pigments A. B. and C
Ilcre 3-C'-3. 3-C-3. and 4-C-3. respectively (note the
higher (worse) case of application rating given to pigment
C'). it is el'ident that pigment B would bc a suitable choice
of pigmcnt to achievc at least 9K1ii contrast ralio.
lnfortunately. as mentioncd above. the paint film
containing this grade of pigment exhibited some staining.
although its film integrity was vcry good since it showed
no signs of breakdown on scrubbing. If the opacity
exhibited by the paint containing pigment B has to be
matched by using pigment A, thcn, as shown in thc next
Section (e.g.. sec TaMe K). a significant increase in
thickener level must be made to reduce spreading rate and
this will not only result in an increase in raw material cost
(e.g.. approximately W;1 increase) but the case of
application will become unacceptable.

Table 6-List of Thickeners Studied

,

35

o

901 90
15

, , ,

20 25 30

% Pigment A (voL)
Figure 5-Effect of increasing level of titanium dioxide (pigment
A) on opacity (201Jm thick paint film) and raw material cost

(relative units) using calcined china clay as extender

92

93
%

Contrast

ratio

Importance of Thickener Type
Wilh Regard 10 Film Build and Flow/Leveling

The results above indicate the imparlance of paint
rheology on film build and hence opacity, It is e1ear that
the type and amount of thickener used in a paint will not
only affect film build but will also play an important role
in influencing flow and leveling.

efficiency of a pigment when its level is increased. From a
cost viewpoint it is also evident that there is little to be
gaincd by increasing the level of pigment A above 20%.

With regard to paint performance it can be seen from
FiKure 5 that at a spreading rate of 18,5 m' / L even the
paint containing the greatest amount of titanium dioxide
pigment would not merit one coat status, In fact, when all
five paints were evaluated it was found that within
experimental error there was lillie difference in high
shear viscosity (i.e .. approximately 2.6 poise), application
rating (i.e.. 3-e-3), and NSR (i.e., approximately 10.5
m'/ L). Thus, the contrast ratio at NSR forthe 15%,20%,
25%,30%, and 35% paints was found to be 95.7%, 97.3%,
97.4%. 97.5%. and 97.8%, respectively, which indicates
that a one coat emulsion paint cannot be obtained by
simply increasing the amount of titanium dioxide
pigment, particularly when it is a general purpose grade.

!OU
22
55
.15

% Solids as ReceivedType

II' HydroxY"'''}'1 «lIulos"
\: . Polyanylatc.:
Y .. Polyun:lhanL'
Z Polyun.:thallL'

Thickener
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0..---....--...__..
a 1 2 3

C.L.A. (}1m)
Figure 6-lnfluence oflhlckenertype on yield point and paintfllm

surface roughness (CLA)

To study the effect of thickener type on thcsc
propcrties, four different commercial thickeners ranging
from hydroxyethyl cellulose to a polyurethane were
evaluated (see Table 6). Using the basic formulation
which is outlined in Table I (pigment A and calcined
china clay extender) the amount of cach thickcner used
was adjusted in order to produce a high-shear viscosity of
approximately I. 7 poise. Thus. thc spreading rate for all
four paints would be approximately the same, assuming
that high-shear viscosity is the major determining factor.
To confirm this, NSR of all four paints was determined,
the results of which are given in Table 7 together with
application ratings and the amount of thickener used in
each paint. It can be scen from these results that within

experimental error there is little difference in spreading
rate, wet edge, and ease ofapplication between the paints,
but there is a difference in general appearance rating
insofar as the paint based on thickener Z was better than
W, X. and Y (i.e., a rating of C compared with D). To
confirm that the better general appearance rating given to

thickener Z was primarily the result of better flow and
leveling, the yield point of each paint and its surface
roughness (i.e.• CLA) were measured, and these values
are plotted in Figure 6. The results clearly confirm that
by using thickener Z as opposed to W, X, or Y, a paint
with a lower yield point has been produced, and
consequently flow and leveling were superior since a
significantly lower CLA value was recorded. A sag test
was also carried out on the paints to determine if the low
yield point shown by thickener Z had any detrimental
effect, but it was evident that for a 200l'm thick wet film
all four paints showed no signs of sagging.

Since flow and leveling are important factors with
regard to a one coati high build paint, it is clear that
thickener Z is an obvious choice. and therefore further
work was confined to this particular thickener.

The opacity values given in Tables 4 and 5 indicate that
a one coat, stain-free paint could not be easily obtained
unless spreading rates of the order of 10 m'l L and less
were obtained. Since the high-shear viscosity of a paint
determines spreading rate, an obvious means of achieving
a lower spreading rate is to increase the level of thickener.
To illustrate this. 45% PVC paints were formulated
according to the basic details given in Table I (pigment A.
calcined china clay extender and thickener Z) except the
level of thickener was varied from 1.5% to 2.5%. based on
weight of paint. by 0.5% steps. Table g shows the effect of
thickener level on paint performance whcre high-shear
viscosity. NSR. opacity at NSR. and application rating
arc given. The results indicate that as the thickener level is
increased there is an inevitable increase in paint viscosily
and a corresponding decrease in sprcading ratc. These
two parameters arc plotted in Figure 7 to illustrate the
correlation. Also. it can be seen that a thickener level of
2.5% is required to produce a sufficiently low spreading
rate (i.e.. 9.0 m'l I.) so that 9Wf(;contrast ratio is achieved.
but at this level. the case of application rating is 4. On ease
of application. the ratings used covcred a broad spectrum
of paints (i.e.. different high-shear viscosities) and as a
result the assessment is not particularly sensitive. How
ever, from a separate evaluation which is not reported in
this paper. it was evident that the maximum high-shear
viscosity of a paint that could be tolerated for brush

•

o

•

Thickener
oW
• X
o Y
• Z

50

Yield

point

100

(dyne2S\
\ fem)

Table 7-Amount of Thickener (as received) Required
To Produce Approximately the Same High Shear Viscosity,

And Its Effect on NSRIApplication

Table 8-Effect of Thickener (Z) Level on Paint Performance

Amount
(on Paint Weight)

Thickener ('!o)

Viscosity
at 10,000 sec ,·1

(poise)
NSR

(m'/L)
Applicallon

Rating

Amount
(on Paint Weight)

('!o)

Viscosity
at 10,000 sec 1 NSR

(poise) (m'/L)
Application

Rating

Contrasl
Ratio

at NSR
('!o)

W 1.1
X 5.0
Y 2.2
Z 1.5

1.70
1.70
1.60
I. 70

II.X
12.0
11.0
1.1.0

.1-0-.1

.1-D-.1

.1-lJ-J

.1-C-.1

1.5 ....... .1.70 1.1.0 .1-C-.1 %2

2.0 .. . ... 2.M) 10.5 .1·C-.1 97 ..1
2.5. . ... .1..10 90 4-C·.1 9X.O
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1·5 2-0 2-5 3{) 3-5

Viscosity at 10,000 secl (poise)
Figure 7-lnfluence of thickener and propylene glycol levels on

paint viscosity and NSR

light absorbing characteristics. but this will inevitably
result in an 'off-wbite' paint. To investigate this possible
option. the standard 45% PVC white paint (pigment A,
caleined china clay extender and thickener Z) was used as
a control to which was added (a) 0.005% phthalocyanine
green. (b) 0.005% phthalocyanine blue, and (c) 0.01 %
carbon black. bascd on weight of pigment. The levels used
werc the maximum that could possibly be tolerated
before there was any major deterioration in whiteness.

Thc thrce colored paints plus the control were
evaluated in terms of application, opacity at NSR, and
color. and the rcsults arc given in Table 10. It can be seen
that all three toned paints. which have similar application
properties, exhibited adequate opacity after one coat,
although there is greater room for error in terms of
spreading rate for the paint containing carbon black.
From a color viewpoint it can bc seen from the L. 'a'. 'b'
values that there are inevitable variations, with the carbon
black based paint showing the lowest brightness. (N. B.
Several commercial American/ Canadian 'white one coat'
paints have been evaluated, two of which exhibited L
values lower than 91.7.)

Since the paint containing carbon black gave a more
than adequate opacity at its NSR (i.e.• lOA m2/L) small
changes could be made to the formulation in order to
reduce raw material cost. Forexample, it was found that
if the thickener levcl was reduced from 2.0% to 1.7%
which produced a 1% raw material cost saving, the high
shear viscosity decreased from 2.6 poise to 1.7 poise,

Propylene glycol level

000%

• 1·0%

'" 3{)%

'" 5{)%

Thickener level

.1·5%

'" 2-0%

'. 02·5%"0
'~

~o

16

14

10

N.S.R. 12

(m7Iitre)

Increase Opacity by Using Colored Pigment

It is evident from the above that it was difficult to
produce a white 45';; PVC one coat paint that could be
easily applied by brush. Since from an application
liewpoint there arc constraints on a paint viscosity. this
means that 9X';( contrast ratio cannot be easily achieved
bl' film build. Therefore an altcrnative way of increasing
opacity has to be considercd. some examples of which
relating to thc type and amount of titanium dioxide
pigment used have already been discussed. Another
approach is to use small quantities of colored pigment
which produce an inercase in opacity by virtue of thcir

application was approximately 2.4 poise. and this
generally corresponded to paints which had been given a
rating of 3. Thus. a rating of 4 means that the paint which
contained 2.50/, thickener was not acccptable for brushing
whercas the paint containing 2.0% thickener would be
borderline for application. but even then the spreading
rate was not sufficiently low to produce adequate opacity
after one coat.

An altcrnative way by which the viscosity of paint can
be slightly modificd is to changc the amount of propylene
glycol. and by doing so perhaps modify the wet cdge time
of the paint. To examine this option. the basic formulation
given in Tahle I (pigment A. calcined china clay extender
and thickener Z) was used to make paints which
contained propylene glycollcvcls of 0%. 1%. 3%. and 5%
on weight of paint. The performance of these paints is
illustrated in Table 9. where it is evident that increasing
the level of glycol produced the expected increase in
viscosity. decreasc in spreading rate. and corresponding
incrcase in opacity. Thc viscosity and NSR values have
been plotted in FiKure 7 in order to show the correlation
between these two parameters. It can also be scen from
Table 9 that thcre has been an improvement in wet edge
by increasing glycol level from 0% to I (Yr" but the effect
was not progressive with increasing glycol level. As shown
abo\·e. these rcsults suggcst that as soon as the viscosity of
the paint is sufficicntly high to producc thc requircd film
build opacity (i.e .. see 5% propylene glycol level) the ease
of application becomes unacceptable. However. one
interesting aspect of this work which is specific to the type
of thickener (Z) used. was that increasing the level of
propylene glycol produced a small decrease in CLA value
li.e.. in going from 0111, to 5% propylene glycol. CLA
decreased by 0.3/Am) which indicates that there was a
small improvement in flow and leveling.

Table g-Influence of Propylene Glycol Level on Paint
Application Properties

Table 10-lnfluence of Colored Pigment on Paint Performance

Amount of
P,opylene Glycol
on Paint Weight

(%)

Viscosily
at 10,000 sec 1

(poise)

Contrast
Ratio

NSR al NSR
(m'/L) (%)

Application
Raling Paint

Applicalion
Raling

Contrast
Ratio

at NSR
('!o)

Color

O.
I.
.1

5

..... 2.2
.. 2.4
.2.6

..... 2X

115
11.0
10.5
X.7

~6.X

nl
~n

~X. .1

.1-C-4

.1-C-.1

.1-C-.1
4-C-.1

Control. . .1-C-.1
+(;rccn pigment J-C-J
+Bluc pigmenl 3·C-3
+Black pigment .1-C-.1

97.3
n.o
9X.9
~9.7

96.3 -0.3 19
95.2 -,1.H 0.5
~4.2 -4.8 -I.X
91.7 -0.7 0.1
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thereby assisting ease of application, and the NSR
became 12.2 m2

/ L. At this spreading rate, the contrast
ratio was 98.7%, which is still adequate from a one coat
opacity viewpoint.

SUMMARY

Attempts were made to formulate a 45% PVC white
emulsion paint that could be easily applied by brush, and
produce at least 98% contrast ratio after one coat
application. Factors such as pigment type, pigment
loading, extender type, thickener type and level were
evaluated in order to develop such a prod uct, but the
objectives were not completely achieved.

To produce a one coat emulsion paint, the initial
parameters would have to be changed. For example, if a
stain-free paint is necessary the paint would have to be
tinted so as to increase opacity, but in doing so, an 'off
white' paint would be obtained. Alternatively, if white is
necessary, then some film porosity is inevitable in order
that dry hiding can be used to increase opacity (without
necessarily producing a loss of film integrity) and this
could be achieved by either selecting an alternative grade
of titanium dioxide pigment or possibly increasing the
PVc.

ACKNOWLEDGMENT

The author wishes to thank the Directors of Tioxide
Group PLC for permission to publish this paper, and Mr.
J.P. Richards and Mr. OJ. Rutherford for helpful
discussions.

References
(I) Miles. P.O. and Harrison, G.R., "The Next Ten Years-An

Analysis of Current Trends and Future Outlook for Emulsion
Paints," J. Oil and Colour Chemists' A.Hoc.. 50. 757 (1967).

(2) "Paint/Coatings Dictionary," FSCT, Philadelphia, PA 197X.
(3) Blake, D.M., "Effect of Molecular Weight on Performance of

Cellulosic Thickeners in l.atex Paints." JOllRf\AI. OF COATI\GS
T,CIINOl.OGY, 55, No. 701,33 (19M3).

(4) Patton, T.e., "Paint Flow and Pigment Dispersion." second Edi
tion. Wiley, New York 1979.

(5) British Standard 1134: Parts 1 and 2: 1972.
(6) Stieg, F.B., "The ABC's of White Hiding Power," JOUR"'l. OF

COATINGS TECHNOl.OGY, 49, No. 630,54 (1977).
(7) Cremer, M., "Blanc Fixe Micro. A New Multipurpose Barium

Sulphate Extender," Polvmer Paint Col. J.. 560 (19M2).
(Xl Seiner. J.A., "Microvoids as Pigments." Ind. EnK. Chem. Prod.

Re... D,'v., 17. 4 (197X).
(9) Clark, J., "Surface Treatment- The Key to Effective Titanium

Dioxide Pigment Performance," Paimindia. 29. 61 (19791.
(10) Tunstall. D.F. and Hird, MJ., 'Effect of Panicle Crowding on

Scattering Power of Ti02 Pigments," JOUKNAI. 01· PAlf\ I T~CH'

'OI.OGY, 46. No. 5XX, 33 (1974).

To our readers
in the

United Kingdom ...
Federation publications, educational litera

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

Please contact Mr. Ray Tennant, Carrs
Paints Ltd., Westminster Works, Alvechurch
Rd" Birmingham B31 3PG, England.

66 Journal of Coatings TechnologYI
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Measurement of the Relative and Absolute

Linseed Oil Content in Wood
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Pulsed NMR has been applied to the determination
of the relative and absolute linseed oil content in
trembling aspen wood. Utilizing the oil and wood
signals. the weig ht percent gains could be estimated
within ±2% of the values determined gravimetrical~y.

The techniques developed are nondestructive and
performed easily and quickly.

INTRODUCTION

Wood is a porous material which tends to absorb many
fluids with which it comes into contact. However. the
interactions between the wood and the absorbed material
are not well understood. despite their great importancc in
affecting the propertics of many coatings. preservatives.
stabilizers and the Iikc used in connection with wood. In
particular. better understanding of the interaction be
tween wood and coating materials would provide more
systematic information with which to design wood
coatings and to select and prepare wood for a particular
coating application. The ability to measure the amount
and type of coating material which has penetrated various
distances into the wood substrate is an important part of
most such studies.

Many techniques havc been uscd to study the wood
coating interaction. For cxample. pyrolysis gas-liquid

"'It-pl til I'h~'K" r~H. h~·tknc:lnl1. ~.H. 1-.1" SA.' Cilnild;l
°1>':1'1 ••1 "ll!!:,t Ht:,\.urn·'. 11"'11. '-rcdrlll·ll.n. ".It F11I.'iA.1 (';tnadil

"Ikrl! nl I'h"ll". WLnn1fM.·~. Mall. f.t 11\ ~I ~ (",lIlillb
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chromatography of varnish-wood systems showed selec
tive migration of coating constituents into the wood, and
of wood components into the coating.' The quantity of
material which migrated. or its composition, could not be
determined. Fluorescence microscopy,'·2 autoradiog
raphy-' and a combination of x-ray emission from tagged
molecules and molecular size mea·surements· all gave
qualitative evidence that coating vehicles penetrate wood
structure. even into the cell walls in some cases. Only the
x-ray study gave an estimate of the amount of coating
material in the wood, but its accuracy was limited by
difficulties inherent in both the molecular tagging and the
x-ray counting. Clearly, in these and many similarstudies
a great deal more information is potentially available if
such quantitative determinations could be made with
precision.

In this paper we report the application of a pulsed
Nuclear Magnetic Resonance (NMR) technique~ to the
determination of the amounts of linseed oil in trembling
aspen (Populus tremuloides Michx.). Uncured oil con
tents ranging from 0.25 to 1.0 g/ g of dry wood could be
quickly and easily measured to within ±2%ofthe same oil
content determined gravimetrically. The measurements
of cured oil contents will be presented in a separate
publication.

NMR TECHNIQUE

The technique is based on the pulsed NMR signals
from' H nuclei of the linseed oil and the wood.

Hydrogen nuclei (protons) possess a nuclear magnetic
moment associated with their nonzero "spin" or nuclear
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Figure 1-PPOton FIDs of wood-oil samples. (a) Oven dried
trembling aspen wood. The solid line was calculated assuming a
Gaussian line shape. (b) 0.1466 g of oven dried trembling aspen
wood containing 0.1500 g of linseed oil. The long and short
components can be associated with the oil and wood protons,

respectively

angular momentum.' Placing these nuclei in a static
magnetic field H" results in a net alignment of the spins
parallel to the static magnetic field. (The elassical analogy
is that of a compass needle aligned parallel to the earth's
magnetic field). The magnetic moment precesses about a
direction parallel to HII at a frequency

PROCEDURE

Wood

Trembling aspcn sapwood was choscn for this work
bccause of its uniform texture and high permeability.
Cylindrical samples of length 1.0 cm. diameter 0.6 em.
and mass about 150 mg wcre cuI. with the cylinder axis
parallel to the grain. from a small block of wood. The
samples were oven dried at 104°C to remove all water
which can be removed by oven drying. Previous work has
shown that any waler left after this procedure gi\'es a
pulsed NMR signal indistinguishahlc from that of the
solid components of the wood' All wood samples used
were free of gross splitting and checking. J

Journal of Coatings Technology

magneticfield H" and the spins are aligned parallel to H".
an intense pulse of magnetic lield oscillating in resonance
(frequency v,,) is applied at right angles to H". With proper
selection of the intensity and duration of this pulse. the
net magnetiz.ation (formerly parallel to H,,) may be
rotated by 900 into a plane perpendicular to H,,'
Immediately following the pulse. the net magneti7.ation
precesses about H" inducing. in a coil surrounding the
specimen. a detectable voltage proportional to the
number of resonant nuelei in the sample. Interactions
between spins. and inhomogeneities in H" cause individ
ual magnetic moments to have various magnetic environ
ments. The precession frequency therefore varies for the
various spins in the sample. resulting in a loss of
coherence in the precession. The magnitude of the
precessing magnetization therefore decreases resulting in
a decay. termed the Free Induction Decay (FI D). of the
induced voltage to zero with a characteristic time T~·. Ina
perfectly homogeneous magnetic field. the decay is the
result of spin-spin interactions only and the characteristic
time is labelled T~. Generally. the more restricted the
motion of the mtllecule containing the resonant nuelei.
the shorter the value of T~.

In principle. the relative numbers of protons in
different samples can be obtained by comparing the
induced voltagc immediately after an infinitesimally
narrow pulse for cach sample. Using calibration samples
containing known numbers of protons allows absolute
measurement. However. two complications associated
with the wood-coating samples and two inherent in the
NMR apparatus must be accountcd for. First. both wood
and coating material contain protons which contribute to
the total signal. Second. wood also may contain water
which will contribute to the signal. With presently
available NMR apparatus it is not possible to measure the
induccd voltagc immediately aftcr the pulse. nor is it
possible to obtain an infinitesimally narrow pulse. Proper
handling of the samples can eliminate the second
problem. and careful analysis of the FID allows the first
and third problems to be overcome completely. The
fourth difficulty mentioned above does not present a
problem as long as the pulse has a width much less than
the natural line width of the NMR signal. In addition.
utilizing both oil and wood signals. absolute oil contents
may be determined by pcrforming a single "M R
experiment only on the sample of interest.
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where y/2rr is a constant characteristic of the species of
nueleus and has the value 4.257 kHz per gauss for
protons.'

If a second magnetic field H, alternating at frequency
v,. is applied at right angles to the static field H". the spin
system will absorb power when the resonance condition
v, = v" is fulfilled. In wideline and high resolution NMR.
the absorbed power is monitored as either the field H" or
the frequency v, is swept through resonance. In practice.
field inhomogeneities and variation in local .proton
environments cause individual nuelei within the sample to
experience different local magnetic fields. resulting in the
resonance condition being met over a range of fields for
the bulk sample. rather than at a single value of the field.
Study of the absorption characteristics over this range of
fields can give information about proton environments.
and measurement of the area under the absorption curves
can be related to the number of protons in the sample.
This latter result has been used to study the oil content of
seeds.'"

In a more recent study· of oil content in seeds and also
in studies '".' , offat content. the pulsed NMR method was
found to permit relatively convenient and rapid oil and fat
content determinations. The pulsed NMR method. also
used in this study. uses a different means of detecting
resonance. After the sample is placed in the static



Coating Vehicle

The experiments were performed using raw linseed oil.
The raw form was used beeause paramagnetic species in a
boiled oil can complicate the interpretation of the NMR
measurements. The linseed oil wood samples were
measured while the oil was in liquid form.

Sample Preparation

The oven dried wood samples were weighed and then
immersed in various known concentrations of oil in
carbon tetrachloridc for several days. Samples were then
placed in a periodically changed. dry inert gas atmosphere
for several more days to remove the eCl•. Arter CCI.
removal. all samples were weighed and sealed in glass
tubes.

NMR Measurements

Samples in their glass tubcs were placed in the
spectrometer coil located in the static magnetic field. The
\ MR measurements were performed using a homebuilt
pulsed NMR spectrometer operating at 40 MH/.. All
measurements were made at room temperature. It
required 121's for the receiving system to recover from a
90° r.r. pulse. The FI Ds were recorded starting 141's after
the pulse. In all experiments reported here the wood
proton magnetization was refocused into a solid echo at
time 2r using a 90~ -T-90~ pulse sequence.'~ This way part
of the information los't during the initial 14 I's was
recovered by starting the FlO acquisition at time 2T.

Data acquisition and analysis were performed with a
Hewlett-Packard Model 9106 desktop computer inter
faced to a Datalab Model 912 transient waveform
recorder. To improve signal-to-noise ratio the NMR
signals were averaged (a maximum of eight accumula
tions) in experiments involving the low oil content
samples.

RESULTS AND DISCUSSION

Relative Oil Content

Figure I shows the proton 1-'1 D for a sample of (a) oven
dried trembling aspen and (b) oven dried tremblingaspen
containing 1.0 g linsecd oil/ g wood. The wood proton
decav eurve was fitted to a simple Gaussian eurve with a
scco~d moment M~ = (11.2 ± 0.2) G~. curve (a) of Figure
I. The sample containing oil shows two distinct decay
times. Figure I. curve (b). A good fit to curve (b). of
Figure I. was achieved using the following sum consisting
of a Gaussian and an exponential term

where S, (0) and SIlO) are signal amplitudes of the long or
"liquid-like" and short or "solid-like" component. respec
ti\ely. at t = 0 (the middle of the pulse. applied to the
sample at thermal equilibrium). The fitting procedure
consists of the graphical decomposition of the multicom
ponent decay curve utilizing the linear least squares
method. The parameters so obtained yield S(!} = 0.64
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exp(-t/5200) + 0.36 exp(-4.07 X 10't~) where t is in
microseconds. hom the slope of the S,-{:omponent M~ =
(11.4 ± 0.2) G~. This second moment agrees very well
with that of curve (a). Therefore. it is reasonablc to
associate the S-component with the wood and the L
component with the oil. Then. in order to measure
relative oil content of two samples (e.g.• two different
wood-oil samples or a wood-oil sample of unknown oil
content and an oil sample of known mass). one simply
needs to acquire a portion of the I.-component in cach
sample surricient to make possible the projection of the
I.-component data to t= O(i.e.• obtain 5,,(0) in each case).
This approach is valid only if the linseed oil protons do
not contribute to the S-component.

The FlO amplitudes 5, (0) of neat linseed oil and of
linseed oil-wood samples are shown in Fixure 2. as a
function of linseed oil weight. The solid line is obtained
from a linear least squares fit of the neat linseed oil data.
The graph extrapolates to zero. and the linseed oil-wood
samples fallon the same line as the neat oil samples
indicating that essentially all of the linseed oil in the wood
is represented by 5,(0). However. due to the slight scatter
of the linseed oil-wood data. it cannot be ruled out
completely that a small number (I to 2%) of oil molecule
protons on molecules closely associated with the wood
cell walls contribute to the 5-eomponent. In Fixure 2 the
slope of the graph is determined solely by the gain of the
spectrometer receiving system. which is maintained
constant for the duration of the experiment.

The amount oflinseed oil can. therefore. be determined
by obtaining 5, (0) of the proton signal in the sample in
question and comparing it to 5,(0) from a known amount
of linsced oil. This technique is simple. reproducible,
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(circles) and samples 01 linseed oil in trembling aspen wood
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squares iii 01 the neat linseed oil data
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Figure 3-WPG obtained from NMR and total sample weight vs
the WPG known from the weights of the oven dried wood and the
011. The solid line was calculated for WPG (from NMR) = WPG

(known)

where subscripts a and b label the two samples, the signal
from sample a being measured at time t, after the pulse
(t, > 40 /ls) and decaying with characteristic time (T2*).,
and similarly for the signal from sample b.

151

(4)
(oil contcnt). _ IS, (Olt _ [S, (t)t
(oil Cllntcnt)" - [SdO))o. - [Sdtllo.

provided t > 40 /lS. Although this approach requires
certain conditions to be met and would. in general. be
expected to be somewhat more susceptible to systematic
errors compared to the previous method. we feel it
deserves mentioning because of simpler signal acquisition
(i.e.• only one point on the I. part of the FID is required).

This approach has the advantage that once the slope
(Figure4) is known. the WI'G of any givcn sample can be
found by measuring SilO) and S,(O) from the same FI D:
comparison to a known oil sample is not required. A
determination of oil content in an unknown sample can
be made in a few seconds.

The signal-to-noise ratio ultimately determines the
accuracy of oil content measurements. At concentrations
above about 0.5 g/ g. a single rree induction decay is
adequate ror most purposes. At lower concentrations it
may prove necessary to average the results of se\'eral
experiments for a signal-to-noise ratio sufficiently large
to provide the desired accuracy. This docs not represent a
great time loss. since a pulse can be applied and a signal
observed about once per second. From the curve in
Figure 4. the uncertainty in the determination or the
WPG or an unknown sample appears to be ±Yi.
Simultaneously utilizing oil and wood signals is the
preferred method. but it requires that the spectrometer

WP(i = 57.IISolO) S,(Oli.

A plot ofSdO)/S,(O) versus WPG should yield a straight
line with slope 0011 /100 Owoo". Such a plot is shown in
Figure 4 for the same samples as used above. A very
reasonable fit (solid linc in Figure 4) to the data was
obtained using equation (5). The slope was 0.0175 (i.e ..
OOIl.! OWOOI> = 1.75). This means that for trembling aspen
wood the linseed oil WPG is

Absolute Oil Content

Given both SilO) and S,(O) it is possible to determine
the absolute oil content and WPG without comparison to
an oil sample of known amount. Forthe oil signal S, (O)a:
WOII . Ootl. and for the wood signal S,(O) a: WWO'lil OW"""
where 0011 and OWOOI> arc the respective spin densities.
By taking the ratio S, (O)/S,(O) the constant of propor
tionality no longer contributes. so that after replacing the
weight ratio with WPG/ 100 we have

This ratio is equal to [Sdt,)},/[Sdth)). if L = th and
(T2*), = (T2*~'. The former condition can always be met
experimentally, but the latter condition depends on the
characteristic decay times of the various samples. This
time depends on oil content and also on the grain
direction. However, by artificially decreasing the field
homogeneity such that T2*~ 200 /lS it was found that T2*
was constant at (200 ± 1O)/ls over the entire range of oil
content used and also at all grain directions (i.e .. under
these conditions T2* is completely determined by the field
inhomogeneity). Therefore. the relative oil contents of
samples is

(.1)

1008060

WPG (known)

4020

[S, (on. _ [Sdt..)l, exp[l,;<T,*q
[SdO)]., - [Sdt.)}. exp[lh!(T,*~.J
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unambiguous, and rapid. It is independent of grain
direction. should be independent of wood species, and is
independent of temperature as long as the two values of
SdO) are obtained at the same temperature.

Rather than determining the amount of oil in a given
sample relative to a known oil sample, it is often more
useful to determine, nondestructivcly, the weight percent
gain (WPG) of the given sample. This is accomplished by
weighing the given oil-wood sample (WOII.-WOOI» in
addition to determining the amount of oil (Wo,d in it
using the above approach. Then WPG = 100 W011./
(WOII.-WOO"- WOII .). The WPG of the samples used in the
above experiment were found in this manner and are
plotted in Figure 3 versus the WPG known from the
measured weights of the dry wood samples and of the oil
added. The solid line, Figure 3. corresponds to WPG
(from NMR) = WPG (known). The results given in
Figure 3show that the WPG in the range 25%to 100% can
be predicted this way within about 5% of a particular
known WPG.

The method discussed thus far requires that a portion
ofSI.(t) be obtained in the two samples such that SdO) can
be determined for each. However, since the signal coming
from the wood has decayed to zero for t> 40 /lS (Figure I)
it is possible. given certain conditions, to measure relative
oil content of two samples by recording their relative
signals at some known time more than 40 /lS after the
pulse. This signal must then be related to the linseed oil
signal at time t = O. which may be done as follows.

The signal amplitude SdO) is related to the signal at
time t by SdO)= Sdt) exp(t/T2*). The ratio of signals for
two samples is then
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receiver have a reasonably short deadtime and that the
solid echo pulse sequence is available.

To illustrate the use of the technique, we measured the
linseed oil distribution in a piece of trembling aspen. This
sample had one across-the-grain surface exposed to a
linseed oil pressure head of 5 mm. The side surfaces also
exposed to the oil were sealed with silicone rubber to
restrict uptake to the across-the-grain surfacc. The wood
was left in the oil for four hours. It was then cut into 2 mm
slices using a precision saw. In FiKure 5 the WPG of
samples prepared from these wood slices are plotted as a
function of distance from the across-the-grain surface
that had been in contact with the linseed oil. Due to the
small sample si7.es uscd in this experimcnt (FiKure 5) the
signal from a particular sample was averagcd using from 8
to 32 scans, the exact number depending on the sample oil
content. The rclationship of oil content to distance from
the surface is characteristic of a diffusing fiuid obeying
Fick's second law, whcre the diffusion coefficient in
creases with fiuid content. A more detailed pulsed NMR
investigation of the diffusive behavior of linseed oil in
wood will be the topic of a futurc publication.

PULSED NMR MEASUREMENT
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Pulsed NMR techniques for precise dcterminations of
liquid linsecd oil contents in wood have been developed.
The chiefadvantages of the relativc oil content determina
tion technique are that it is quick, nondestructivc. simple
to perform and indcpcndent of the wood substrate. The
approach involving the absolutc oil contcnt mcasurement
has similar advantages but depends on the wood
substrate. Howevcr, it does not require a calibration

DISTANCE INTO WOOD (mm)

Figure 5-WPG (from NMR) vs distance into trembling aspen
wood measured from lhe across-the·grain surface exposed to

linseed oil. The solid line was drawn to aid the eye

sample and the receiver gain need be constant only during
sample data acquisition. Using this technique, values of
WPG werc determined to within about ±2%.

2.0 r----,--,----.---,------,.--,

WPG (known)

Figure 4-5,(0)/55(0) vs known WPG for trembling aspen-linseed
oil samples. The solid line represents a linear least-squares fit to

the data using equation (5)
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Computer Formulation
Of Colors for Letterpress

M.A. Genshaw, B.F. Phillips, and KA Ruggiero
Miles Laboratories, Incorporated-

The purpose of this work was to improve color matching between reagent strips and
color charts. Reagent strips are chemically reactive papers which produce a color
change on exposure to an appropriate chemical. In order to make a semiquantita
tive visual (quantitative instrumental measurements may also be done) determina
tion, it is necessary to use a color chart to relate the color of the reagent strip to the
concentration of the chemical sensed. In the past. ink formulations have been
optimized by the visual. trial and error method. Although the computer colorant
formulation method has been standard in the paint and textile industry for many
years, its application to printing has been only recent. This manuscript describes
our efforts in formulating inks for printing color charts by letterpress.

An initial calibration experiment was conducted to determine the ink thickness
required to duplicate printed labels of the color charts. Standard rollouts have been
prepared for mixtures of each of 10 colored inks in a white ink base. This data
permits the computation of ink mixtures which should match the color of reagent
strips.

The calculation methods used are those developed by Allen and involve the use of
matrix algebra to compute the color of a mixture of inks. The method of optimization
developed by Allen is used to optimize the formulation with an interpolation method
recommended by Brockes. The results demonstrate that the method can provide
close color matches with a minimum of metamerism.

The standard deviation in color difference units was: 0.4 between samples taken
from a single rollout; 1.1 between rollouts: and 0.4 between replicated mixes of the
same formulation.

Introduction

COLOR CHARTS fOR REAGENT STRIPS:
Amajor product for our corporation is a
series of reactive papers mounted on a
plastic base. These reactive papers (rea
gent strips) are sensitive to a number of
different analytes such as pH, albumin.
glucose. and hemoglobin. The semiquan
titative determination of the analyte
concentration is performed by comparing
the color of the reagent strip to a color
chart. Instrumental measurement of the

. reflectance permits quantitative determi-

-Ames Di\ . 1'.0. Box 70. Ukhilft. 11\ 4fl515.
Pr~~en'l.'d al thl' "Color and Imaging" Conference Ilf the

. InleT-Socic,~ ('olor ('oum:i1 and {jr;I['Jhic Arts "I echoic;!1
~ Foundation. Wil1iam~bur!!. VA. on I-"chru:H~' 12 15. 19X4.
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nations to be made. For visual use there
are several problems introduced by the
need to compare the color of the reagent
strip to a printed color chart. These
include the need to match colors pro
duced by organic dyes in a wet, fibrous
matrix to colors printed with lightfast
pigments. The reagent strip may be used
under various lighting conditions as
found in the home and clinical labora
tory. Thus, good spectral matches are
necessary to minimi7.e metamerism
(changes in the color match when the
spectral properties of the lighting are
changed). In the past the ink mixtures
have been formulated visually. For many
years the paint and textile industries have
applied computer colorant formulation
methods. The application of this technol-

ogy to printing has been slower to
develop and was considered a difficult
problem.' Here, we present our work on
applying computer colorant formulation
to letterpress.

QUANTITATIVE MEASUREMENT OF
COLOR: The possibility of quantitatively
measuring color is not intuitively obvi
ous. Most of us have been taught that all
colors can be produced by the combina
tion of three primary colors. Actually, it
is necessary to use three polychromatic
primaries rather than monochromatic
primaries. These primary colors can be
defined as a set of spectral weighting
functions which are defined for the
energy distribution of a particular light
source. The weighting functions are a red
primary (x), a green primary (y), and a
blue primary (z). The primaries have
considerable spectral overlap and the red
primary, x, contains a substantial contri
bution in the blue spectral region. These
tristimulus weighting functions are used
in conjunction with reflectance spectra to
calculate numbers which represent the
color of a sample. The weighting func
tions are multiplied by the reflectance
spectrum and by the energy distribution
of the light source. The resulting func
tions are integrated over the entire visual
spectral region to provide values for each
primary color. These integrated values
are called tristimulus values, X, Y, and Z,
and can be calculated as follows:

x = 100*S(I)
Y = 100*S(2)
Z = 100*S(3)

where S( I), S(2), and S(3) are the first,
second, and third elements, respectively,
of the vector formed by W*R I/W4 or
W*R2/W4 and
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Figure l-Color coordinate and color difference versus amount of ink

W = 3X 16 matrix (tristimulus factors)
(4oonm-7oonm) for any illumi
nant

R I = 16x I matrix for Reflectance of
the color standard

R2 = 16X I matrix for Reflectance of
the calculated formulation

W4 = 3X I matrix for tristimulus
factors @ 100% Reflectance
for any illuminant

W*R IjW4= 3x I matrix for tristimu
Ius values of the color standard

W*R2j W4 = 3x I matrix for tristimu
Ius values of the theoretical formulation.

A number of methods oftmnsforming
tristimulus data to differences in visually
perceived color have been proposed. We
use the approach currently recommended
by the ('IE which is the C1ElAB for
mula.' The color difference (~E) for a
particular light source is calculated as
follows:

~E = [(I.'-I*R)2 + la'-a'R)2, (I)
lh*-h'R) 2] 1/2

where I' = Ilb'ltY/YO)' 1(1]- 16
a'=500'[(X/XO)'I/.1-(Y/YO) J/.1]
h'=200'[IY/YO)' JiJ-1XiXO)',/.1]

where XO, YO, and ZO = tristimulus
values for thc perfect white (R = 100'';;. at
all wavelengths) and [*R, a*R, and b*R
arc the I', a*, b* values for the reference
sample.

The tristimulus values or the color
coordinate values (l*, a*, b*) provide a
numerical representation of the color of
the surface. Two surfaces with identical
tristimulus values will have identical

colors even if the reflectance spectra arc
different. In practice perfect spectral
matches arc rarely achieved in color
formulation.

Methods and Materials

I~KS: Ten inks (Acme 10k Co.. Chi
cago, 11.) were used in this study. Stan
dard mixtures of each ink in the white
base ink have been prepared. Conecntra
tions of I, 4, 10, 3D, and ((XVi; of the
colored inks have heen used. The formula
tions arc prepared by weighing the inks
on an analytical balance and thcn mixing
them.

ROI.I.OIJT PRI.I'ARA liON: All rollouts
were prepared with the Quiekpcek Color
Proofing Kit (Thwing-Albert Instrument
Co.). The amount of ink used is measured
by filling a hole in a metal plate with ink
and then pushing the ink out onto the
surface of the metal plate by means of a
matching rod. The ink is thcn spread
uniformly on the plate with the roller.
Except for the initial experiments, each
rollout is prepared with two large holes
plus one small hole full of ink.

Rollouts werc prepared in triplicate on
either 60 lb. Kromekote (Champion
Paper Co.) or 60 lb. L.usterkote (Warren
Paper Co.) paper.

ROU.Olrl MFASIIRFMF:'-: I: All mea,
surements have been taken with the
integrating sphere version of a Macbeth
Series 1500 Color Measurcment System.
The small area view mode is used with
ultraviolet excluded and the specular
component included.

FORMtll.AllON CAIITIAIIO:'-:S: Se,'
eral methods of calculation eould be used
in calculating ink formulations to match
the reagent strips. Perhaps the most
obvious is to attempt to match the
reflectance spcetrum ofthc reagelll strip.
Howcvcr, unlcss a perfect rcflectanee
match is produced, and this is rarely the
case. the rcOcclancc match is not a color
match. The best rcfleetancc match is
usually not the hest color match obtain
ablc from a particular combination of
pigments. The reason for this failure to
produce a color match is that the calcula
tion weights all spcctral regions e4ualh-.
The eye is much more sensitive to
renectance chan!:!es in C'crtain spectral
regions where a small C'hange in rencC'
tance may result in a greater change in
color than a relatively large rcnectancc
change in a region of low sensiti\"ity.
Thus, the method of calculating the best
rl,nectanC'c has not proven sati~ractory

for computer colorant formulation.
A sccond mcthod would be 10 produce

a match of thc K S spcctrum of Ihe
reagent strip. Thc K'S spcctrum is analo
gous to an absorbance spcctrum. Thi,
method can rcadily be accomplished
mathematically. However. the cye re,
sponds to light and thus is most scnsiti\'e
to the spectral regions wherc the pad
rcllectancc is high and K S is low rather
than the low relll-clarKt.: region~ where
KiS is large. A K. S optimi/ation will
emphasi/e the fit in thc spcct ral regions of
large K S (low rclkctancc): the COll\'e"e
ofthc nced.

A color fit is thc dcsircd result. The
computation of a color fit rC4uircs the
solution of tht.: series of nonlinear c4ua
tions given in the previolls section. Hc
cause of the nonlinearity between chromo
gen concentration and reflectance and
hetwcen n:llcctance and color. this com
putation is difficult. If there was no
simpler alternati\'e. thcsc nonlinl"ar calcu
lations could be madc.

Allen I I, proposed a computation
mcthod which is primarily a fit of the K S
spectrum and thus is a solution of linear
c4uatio!1s. However. his approach
wcights thc K S data by thc dcri"ati,'c of
the relation between rcllectanccand K S.
This approach cmphasi/cs thc spectral
regions where the rellectancc is most
scnsitive to changcs in K Sand thu, the
rcgions where thc color change with K S
is likely to be grcatest. This then prm'ide,
a solution which is both a good rellee'
tanec fit and color match. Since thi,
method is primarily a calculation or a
K.S match. it docs not provide a perfect
color match. lIowever. the rcsult indi,
cates which inks arc the hest choice for
producing the final color match.

("alculations have heen made u~ing the
methods givcn by Kuehni' with some
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Figure 2-Dependence 01 K/S on concentration lor red ink

modifications. The c4uations have been
programmed in BASIC on a Hewlett
Packard HPX5 calculator with a matrix
ROM option and J2k of RAM memory.

The Alien metbod is used for detcr
mining tbc initial solution. Tbis method
calculates the concentration of three inks
from tbe formula.

\' = (MrllT) I MFIl(F-(;) (2)

All of the variables arc matrices or
\CClors. V is the concentration of each of
the colorcd inks. M is the matrix of the
color matching functions (x. y, and z). F.
is thc cncrgy distribution of thc light
~ourcc. D is a diagonal matrix of the
deri\'ati\e of the additive function of the
standard. 'I' is the specific K S for each of
the colored inks. F is the K S for the
standard and (; is the K is for the
suhstrate (the white ink). hH conve
nience.. the product MF is given hy
Kuehni' so this product matrix was used
in the calculation.

The elJuation. in matrix notation.
appears 4uite simplc. The actual mathe
matical operations arc vcry lengthy. For a
ealculat'" with a matrix ROM, solving
the e4uation for V is just as simplc as the
equations indicate. It is just a matter of
performing the appf<)p~iate operations
and rC4uin:s very ft·\\, program steps.

This method re4uires a single value for
K S at each wavelength. This happens to
he un~ati~faCltny for color chart cakula
[ion~ hccausc K S is not a linear fUllction
of concentration. Thus. for the lina!
optimi/<llions we used a method of
interpolating the K S values hetween
concentrations as suggested hy Hrockcs7

and Stan/iola.l\·~

The cakulalion procedure is to ohtain
rellectance spectra of the reagent strip
\\ ith thl' Macheth instrument or a spccial
i/ed rellectancc instrument.'" 1\11 of the
e\perimental data for the rollnuts has
heen taken with the Macbeth instrument.
The K S factors for each ink at the 101';

cOIH.:cntration level arc used for the
calculation of the specific K S factors for
the initial calculations. All comhinations
of the 10 colored inks taken three at a
time arc entered in the matrix lXlllatiol1
gi\'cn aho\'e and the concentrations pro
\ iding a color match arc calculated, The
program analY/es the data to discard

,formulations requiring significant nega
ti\c cOl1ccntrations, concentrations
grL'atcr than 100", for any component. or

i formulations with large fins errors in
Irellectance. The magnitude ofthcse rejec
Ition limits is adjustahle. Only formula
I tion'\ ra~~ing the criteritl arc printed out.
IThe ink com hi nat ions with thc lowest rms
rdlcclance crrors arc then selectcd hy the
operator for furthcr optimi/ation. The
rn1'\ rdlcl,tance error is calculated as the
s4uarc ront of the avcrage of the squares

of the differences between the reflectance
of the reagent strip and the computed
formulation.

For the optimization stage another
method given by !\lIen '-'.' has heen used.
The concentration adjustment matrix is
calculated from

cnnc. adj. = (MEllI") 't (J)

whcre the t matrix is the matrix calcu
lated from the differences in the tristimu
Ius values for the standard (reagent strip)
and the calculated formulation and the
other variables arc those defined previ
ously. The tristimulus value is the sum
overt he 16 wavelengths of the product of
the rellectance and the color matching
function as previously described.

We have modified this routine by
simultaneously using an interpolation
routine to provide a better estimate of the
specific K S for the inks. This routine
ea Icu lates the speei fic K! S va lue for each
ink hy linear interpolation between the
K/S values of the standard mixtures at
the concentrations adjacent tothe current
value of the ink concentration. Tbis
method compensates for the nonlinearity
of the dependence of K;S on ink concen
trations but docs not correct for any
interaction hetween the inks. Experimen
tally the opt imitation routine has been
observed to fail in some cases witb an
oscillation of the concentrations from
iteration to iteration or a divergence of
the concentrations occurring. These fail
ures scem to he related to formulations
containing two inks with similar spectral
properties and formulations containing a
colorant wilh a very nonlinear relation

COMPUTER FORMULATION OF COLORS

between tbe absorption coefficient and
concentration as will be shown later.

When rollouts arc prepared and mea
sured, the color is not exactly the desired
color although more than 90",1; of initial
formulations arc reported to be within six
color difference units of the desired color
(reference 5, page 50). This failure to
obtain a perfect match on the first try is
due to the lack of consideration of
interactions between the inks and the
imperfect compensation for the nonlinear
dependence of K/S on concentration.
The formulation is then adjusted by
calculating the ink formulation which
matches the experimental rollout reflec
tance spectrum. The ratio of the calcu
lated to the actual concentrations is then
used to adjust the formula for tbe next
trial.

The experimental approach toward
formulating a color block then involves
the following steps: (I) Obtain a reflec
tance spectrum for the reacted reagent
strip: (2) Run the routine to screen the
inks for the most appropriate combina
tions: (3) Select several formulations with
the lowest rms error for furtheroptimiza
tion with the Allen method; (4) Select the
formulation with the lowest metamerism
(lowest color difference for all illumi
nants); (5) Prepare the formulation and
make and measure the rollouts; (6)
Calculate the correction to the formula
tion re4uired to provide a perfect color
match and repeat steps (5) and (6).

Results and Discussion

SFI.FClION OF THF INK THICKNESS:

Several printed labels were obtained
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FORMULATED VISUALLY ·rHEORETICAL BEST FORMULA

FIRST FORMULA

along with a container of the ink formula
tion actually used in printing the moder
ate level color block for an occult blood
reagent. Rollouts were prepared in tripli
cate with various amounts of ink. A plot
of the color coordinates and color differ
ences versus ink thickness is shown in
Figure I. The optimum ink thickness was
that produced by two large holes plus one
small hole full of ink. This amount of ink
was then used in all subsequent work.

STANDARD ROLLOUTS: Reflectance of
the standard formulations of all of the
inks were obtained for 0 (the white base
ink). I. 4. 10.30. and 100% of each of the
inks.

Each of the inks was distinctly different
from all of the other inks. The plots of
K/S versus concentration are distinctly
nonlinear. One ink was particularly non-

l('~J ."
j

1nt 'f- (,.1

eel

;, ,_ . ~ I

.1~IO .1:/ 11 :.ijl) '"':JO ",~II\ I, ,I; {":OJ

SEcmm fQ~lM\Jl.It.

J'; 1'J-~" ..,
.1::~._~J-"" '~"."'f··-:;·"
,.

lU', I :',-, ~(,I' ~ ,tj 1 'i·' ., ',1' 'l:.~

linear as shown in Figure 2. The plot for
560 nm exhibits a maximum with a
decrease of K/S for concentrations
greater than 10%. A similar result is
evident in the data published hy David
son for iron oxide red." The interpola
tion method is essential to calculate the
specific K/S value for this ink at 560 nm.

TESTS OF COI.OR FORMUI.ATION:
Occult Blood-Calculation of the for

mulation required to match the rollouts
gave ink concentrations between 91 and
107% of the concentrations actually used
for printing lhe labels. The rms color
difference (rms color difference average
for illuminants C. D65. A. and F)
between the rollouts and the color pre
dicted for the formula was 1.9 color
difference units. This is a very good
prediction since anything 2-4 color differ-

Figure 3-Comparlson 01 visually and com·
puter formulated rollouts with the reagent

strip spectrum

ence units is considered typical for an
initial match.'

Bloud Glucose-Data for the visually
formulated rollout and the theoretically
calculated best fit are shown in Figure 3.
One may note that the overall shapes are
similar but also that the computer calcu
lated ink combination provides a better
shaped fit in the high wavelength region
and docs not have the maximum at 680
nm as does the visually formulated
rollout. The color difference of eleven
units is also rather large.

A formulation to match the color of a
70 mg/dL reagent strip was computed
and prepared. The first effort (Figure 3)
produced rollouts 6.0 color difference
units from the target color. The reformu
lation provided a color difference of 2.5
units which was better but still not as
good as desired. The shape of this

Figure 4-Comparison of color coordinates
for a reagent strip and experimental rollouts
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spectrum is a good approximation to the
reagent strip spectrum and to the spec
trum of the calculated best fiL

Uri/le Glucosl'-The production of an
experimental color chart by this method
is illustrated in Fil(ure4, The reagent strip
colors at the various analyte concentra
tions arc indicated hy X, The 0\ and dots
show the experimental rollouts for the
first and second iterations, respectively,

Accuracy cd" Initial FormulatioNs-
Although only 22 colors have hecn
formulated thus far. the results have been
quite encouraging. In FiKure 5 the total

percentage of initial formulations with
less than a certain color difference is
plotted as a function of the color differ
ence for our results and those of K.
Hoffman (as cited by Kuehni). Although
an analytical comparison is risky due to
the small number of samples in our work
and the use of different color difference
formulae. the method described here does
clearly produce respectable initial formu
lations.

The standard deviation in color differ
ence units was 0.4 between samples taken
from a single rollout. 1.1 between roll
outs. and 0.4 between replicated mixes of
the same formulation.

Conclusions

The data presented here shows that the
usc of computer colorant formulation
works well for the preparation of rollouts
for matching reagent strip colors.
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BALTIMORE. . . . . . . . . . . . MAY

"Solvent Reclamation and Recycling"

Th~ following officers were elected for
th~ 19X4-X5 year: President Roh~n

Hopkins. of SCM Pigments: President
Eket hank Gerhardt. of Bruning
Paint Co.: Seeretary Harry Poth. of
Rruning Paint Co.: Treasurer Ted
Grumhine. .Ir.. of Lenmar. Inc.: Society
Rl'prl'~l'ntati\'c James A. M(Cormick.
of Inland Leidy.

Sncicty Presidellt .Joc (jiusto ,Itl

nouneed that Hampton Paint Co. was the
recipicllt of "~ationa1Prime ('ontral'tor
of ti,e Year" hV the U.S. Small Business
:\umillistratiOl~. ('ongrat ulatiolls were ex

tended to Society memher. Colin Penny.
President of the firm.

The Manufacturing COnlmiHcc\ pre
sentation. entitled "SOl \'1'1\1 RI cIAMA·
1\0' "'IlR\CrCI I\{i."wasaddn.:sscdhy
"'1,.'\ ('ral s(lC'akl·r~.

\1iehael Sehmut/er. of Disti. Inc.:
Rohert White. of Delaware Container
Corp.: and .lim Misiak. of Lenmar. Inc..
~p()kl' on the pros and cons of various
typ~s of soil'ent recovery and disposal.
\kmhers of the panel stated that the
mo~t economical tlll'lhod is the reclama
tion of solvents in-house hI' distillation.

FRA:\K GI'IlIiARIlI . .~<·(",,·tarl"

BIRMINGHAM APR.

"Saturated Polyester Developments"

Distinguished Service Awards were
presented to Boh Howse. Sid Harris. and
Grahame Fowkes.

COl1lrihutions of Mr. Hows~ inelude
his yc;us of service ..IS a memoer of the
Exc('utin~. Technical. Prognllll. Puh
licity. and Memh~rship Commil\~~s. 'IS
well as Soei~ty S~er~tary. H~ aet~d as
Soci~ty Pr~sident in 1951 and 1960.

Pr~,id~nl of Ih~ Soei~ty in 1904. Mr.
Harris served as S~cr~tary in 1971. H~

~as abo a memh~r of th~ F.x~eutive

Commilt~~.

Mr. Fowk~s served on th~ Program
and Puhlieity Commilte~s from 1974-HJ.
His eontrihutions 10 th~ Soei~ty inelud~

serving as &er~tary from 197X-XJ.

Barry Langdon. of Dynamit Noh~1.

presented a paper by Dr. Sehmilth~nn~r.
entitled. "SA IIiRA Iu> POt YI'S t t·R
DEnl OI'MI:N IS H1R 1111· INPIIS'1 RIAl
P.\\S·! !:\\l\'STlIY."
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s

Mr. l"lI1gdon d~l<iiled the ar~as of
applicalion of saturat~d polyester
prim~rs. including automotive. particu
larly as th~ has~ coat in m~tallic syst~ms.

can coating. and industrial. He divided
th~ functions into thre~ ar~as: corrosion
and w~ath~r r~sistanec. hiding and bend
adh~sion, and hiding and formability.

Do~ H. CI:I'MI:N·'. Secretary

CLEVELAND.. . . .. .. . .. . MAY

Past-Presidents' Night

Eightc.:en Past-Presidents in attendance
w~r~ r~cogni/~d for th~ir contributions to
th~ Soei~ty: Carl Knauss. .lack S. Malaga.
1',,,,1.1. Houck. Charles K. B~ek. H~len

Skowronska, h~d G. Sehwah, Thomas
II. K~~n~. Donald H. Fordye~. Victor G.
Sandorr. K~nn~th C. Waldo. Jr.. W..I.
Bair. R.S. Tauh. Fred H. HolI~nh~rg.

(;~org~ Seld~n. Michael W. Malaga. Sam
Hu~y. (d/. Mut~rshaugh. and Edward
&hulle.

Th~ Fdueation Commilt~~ pr~sent~d

$I()() awards to Edna Chmiclarski
(grade H) and B~eky Gwidos (grad~ 7) for
Ih~ir participation in th~ 19H4 Gr~at~r

Cleveland Seiene~ Fair.

Offie~rs ~keted to s~rv~ during th~

19H4-H5 y~ar ar~: Presid~nl- Roh~rt D.
Thomas. of PI'(i Industri~s. Inc.: I)r~si

d~nt-Eleet Scoll E. Rickcrt. of Casc
W~st~rn R~s~rve Univ~rsity: S~cretary

Madelyn Harding. of Sh~rwin-Williams

Co.: Tr~asur~r G~org~ Sajn~r. of Man
Gil Ch~miealPaint Group:and Assistant
Tr~asur~r Richard Eley. of Glidd~n

Coatings & R~sins Div., SCM Corp.

The Or. hank S~ld~n Award w,,,
pr~s~nt~d to Charlcs K. &ck. of I'r~mi~r

Industrial Corp .. in recognition of his
outstanding s~rvie~ to th~ Society.

A Sp~cial M~rit Award was pr~senlcd

10 T~x Re~d. of Sh~ffield Bronze Paint
Co.. for his handling of the duties of
Puhlieity Chairman and his participation
in Societyaelivities.

ScOTt E. RI("KFRT, Sf!cre/ary

GOLDEN GATE APR.

"Dispersion of Titanium Dioxide"

Vagn P~d~rsen. of Tioxide Chcmicab.
Inc.. spok~ on "DISPERSION 01' TITANltlM
DtoxltlE."

Among the topics discussed by Mr.
Pedersen werc millbase formulation hy
llow point curve techni4ue. dispersion in
different mills. proper high speed dis
persion mill geometry and millbase
stabilization. He also described lloccu
lation and its measurement by various
mills, its effect on opacity and the effect of
UV ~xposure on dispersed and noccu
lat~d systems. Mr. Pedersen emphasi7.ed
the importance of optimizing the dis
persion process.

SANIlRA .I. LIiND. Secrelarl'

HOUSTON .. MAY

"Computer Control for the
Modern Paint Plant"

F.1e~t~d to olfiee for th~ y~ar 19X4-X5
were: Pr~sident- Richard D. Batehelor,
of Valspar Corp.: Vice-Pr~sident

Anhur R. McDermott, of Naleo Ch~mi

cal Co.: Secr~tary Rudolf F. Buri. of
Champion Coatings. Inc.: and Trea
surer David H. Sat/ger. of The O'Brien
Corp. Willy C. P. Busch will continue to
s~rv~ in the position of Society
Repr~sentative.

Following the e1~ction. the Nuodex
Corp. Gavel was pres~ntcd to incoming
pr~sid~nt. Richard Batchelor.

John Pennington. Chairman of the
Southwestern Paint Convention. re
poned that the convention. held in
conjunction with the Dallas Society, was
successful and the 4uality of the technical
program was excellent.

.lames 1'. DeGroff. of Applied Color
Systems, Inc" spoke on "COMPUTER
CONTROl: FOR THE MODERN PAINT
PI.I\I\T."

Mr. DcGroff descrihed his company's
efforts 10 merge the functions of the paint
plant lahoratory. office. and production
facililies with computers. He pointed out
Ihat the first successful efforls involved
color processing. butthal these computer
programs re4uired liltlc data manipu
lation.

Accordiog to Mr. DeGroff. few paint
plants have intcgrated computer systems.
He explained that by networking, it is
possible to create scientific data in the lab
and to integrate this data with the
business computer for office and plant
considerations.

ARTIiIiR R. MeDER Mon. Secretary
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NEW ENGLAND SOCIETY'S Educational Commillee sponsored a student paper
competition recently. Awards were presented at the March meeting of the Society. First
Prize ($300) was given 10 Robert Mallory for "Comparison of the Fluidized Bed and
Electrostatic Fluidized Bed Powder Coating Process"; Second Prize ($150) was for Donna
Graves' "Conductive Paints for EMI Shielding-A Promising Market for Coatings." Both
are students at the University of Lowell (Mass.).

Shown (Ieflto right) are: Keith Mulkern, Educational Commillee Chairman; Dr. Rudolph
Deanin, University of Lowell; Maureen Lein, Society Secretary; Donna Graves; and Paul
Mueller, Society President.

PIEDMONT.. .. .. . . .. .. . .. . MAY

"/nerflng lor Salely In
Coatings Plants"

The topic. "INFRTlNG I'OR SAITTY IN
COATINGS PI.A~TS." was presented by
Kevin Donahue. of Neutronics. Inc.

Using slides to illustrate. Mr. Donahue
presented statistics regarding the reasons
for. and results or. flash fire occurrence.
He proposed a solution in terms of
process control technology.

According to Mr. Donahue. the main
hazard in paints and coatings plants
revolves around flammable liquids.
handling. and storage. When combus
tible liquids arc mixed or dispensed.
flammable vapors may be released. These
are a source of fuel. resulting in a
potential source of ignition.

While there arc several accepted tech
niques for controlling stalic electricity.
"inerting" is one of the safest and most
reliable for flash fire and explosion
prevention. he said. The process de
scribed by Mr. Donahue is one in which
oxygen content in a vessel or other
contained system is decrcased to a level at
which combustion cannot take place. In
the "automatic inert gas control system."
oxygen measurement is combined with
inert gas controls system which reduces
the potential for human error. It can be
made a part of the manufacturing process
because it can be intcgrated into other
process control functions. he continued.

Mr. Donahue stated that several com
panies have made significant contribu-
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tions to the development and design of
the system. The essential components arc
inert gas supply. oxygen aoalyz.er. a
sampler. and an inert gas feed valve. Mr.
Donahue stressed the importance of
sampling techniques in gelling the
accuracy of the vessel atmosphere.
Representative percentages or oxygen
concentration for maintaining the
balance with inert gas were shown.

Mr. Donahue then discussed environ
mental constraints in positioning the
system. as well as maintenance impor
tance. Regardless of the operating eosl.
Ihe analyzer based system is the most
efficient usc of inert gas. he concluded.
Production requirements of this system
need careful study to determine design as
well as expandability.

SARA ROBI~SON. Se('fl'farl"

PITTSBURGH MAY

"Titanium Dioxide"

Officers elected to serve for the 19X4-X5
year arc: President- Clifford Sehofr. of
PPG Industries. Inc.: President-Elect
.Ioseph Mascia. of Campbell Chemical
Co.: Secretary Anthony.l. Isaeco. .Ir..
of Puritan Paint & Oil Co.: Treasurer
Raymond Stewart. of PI'G Industries.
Inc.: and Society Represenlative Ed
Vandevort. of PPG Industries. Inc.

The Education Committee reported
that schools in the Pittsburgh area have

been contacted regarding the Society's
newly organi/cd speaker service.

Richard Ensminger. of NI. Industries.
Inc .. spoke on "'1'1'1 A~II'M ()IO~IIlI'

WilY So MANY GRAIlI'S""
To introduce his presenlation. Mr.

Ensminger cxpiaincd that there arc many
grades of TiO! aimed at the coaling~

market. and he attrihuted this to an
increase in the market share ofTiO, sold.
He said that the dit'ferellees in the types of
TiO! arc with surface treatment.

He described the two processes in
volved with producing TiO,: with the
sulfate process. titanium ore is treated
with sulfuric acid: with the chloride
process. the ore is treated with chlorine.
hen though the processes of productioll
differ markedly. pigments from both
processes are widely used today.

Mr. Ensminger continued hy stating
that the inorganic treatment of the TiO,
with alumina and silica is what contnlls
how the pigment will ultimately perform.
There can he a wide range of comhina·
tions of aluminum and siliGl, he said. In
addition. the order of addition. and the
pH and temperature of Ihe solution Gill
affect the surface trealment and change
Ihe ultimate pigment's reactivity.

In the treatment process. as described
by Mr. Ensminger. the TiO, is first
slurried in a raw form in water. so that it
will accept thl' various rt'agents used on it.
Aluminum sulfate and sodium silicate are
the two reagents he mentioned. Since bl"
products can be formed from these
reagents, the pigment ha~ to he \\'a~hcd

to some degree to removc tht.'se im·
purities. Following this. the drying of the
pigment takes place. he explained.

Mr. Ensminger said that in \'ari()u~

tcsts conducted in his comp.lny's lahs, an
attempt is made to vary the pretreatment.
so that the type of coatings that i, being
applied to the TiO, particle can be
enntrolled. The result iseithera hard ora
sponge-like coating. and this difference
can lillect the particle's performance. he
said. He discussed some org.anic treat·
ments ofTiO, pigments which arc used to
help disperse the TiO, more easily.

Mr. Fnsminger coneluded. 11Oweler.
Ihat theft' arc no remarkahle new im
provements beingannouneed by the TiO,
producers at this time.

Q. Arl' Ihl' III1/rl'a/eei graell'.\' ul' TiD:
"eillg ulli'reel !uelal' mll/pll'/ell" IlIlIei
WlIreu/l'd, H'itll flO ('()Jl/amimll1ts?

A. The purest grade of TiO, on the
market today is 99.9(;; pure. and it i\
aimed solely for the ceramic markel
where that type of purity is required.
9X.51;; is thl' finest grade I kno\\' of being
used in Ihe coatings field today.

.I0SI"I'II I.. MASCIA. Secrl'tarl
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Elections

BALTIMORE

Acth'e

K I \II'S. ('liAS A.- Consulting Sc..'rviccs.
Easton. MD.

As,wciute

SII{(}:,\(;. KI NI Angus Chemical. Houston.
TX.

Relin.'i/

JOIl~ 1)1 1i0l I< Houston. TX.

Rrrl ER. JIM A. -Charhon Associates,
Mission Viejo. CA.

SHAH. BmlYE DR" M.-Koppcrs Co., inc..
Commerce. CA.

WII.I.IAMS. MORRIS E.--·Northrop Electron
ics. Playa Del Rcy. CA.

A,\'!wC"iuu' As.'iOciule

FSCT Membership Anniversaries

EJ I \\()CIII. Dt\\ III /\. nion Carbide Corp..
\1oorc:-,town. r\J.

G\lli. CI ·\KI ,('I Hc.'fcull's Incorporated.
Wilming'nn. DE.

B \RRIS. ('1111' Dow Corning Corp ..
Par~ipp<lny. ~J.

Km\.\1 SKI. EllWAKI) 11 SCM Pigments.

Hedge,,·illc. WV.

DETROIT

B·\IAIA\,. SEIUilO E.-Inmonl Corporation.
Detroit. M I.

B\HKI-IC H·\I{RY-Durako PrJint & Color

Corp.. Dctroi!.
OrKHI'. GHIlHiI' M. Sl'ihcrl Oxidcrmo. Inc ..

Rllmu!Ul'l. MI.
DZIH\E\. DF.\'\:ls .1.- Inmonl Corporation.

Southfield. MI.
E\r"·R. VA\ S.- Seibert Oxidermo. In<:..

[X,roil.
G \R' . .I0SII'II Tilan Finishes Corp.. Dctroil.
HI 'R). ROHI'KI I..-Valspar Corp.. Warren.

\11.
KFII '. rllll JI' Tilan Finishes Corp.. Detroit.
KORDO:-'H. J<HI:" lnnh)n\ Corporation.

fXlroit.
\1·\, "'OR. DI'RA:OO;1> Inmollt Corporation.

Ouruit.
\IoRR". ;';·,,,·Y.I. Dow Chemical liSA.

\<1idland. MI.
P\IIII. RA\lA'\: Standard Detroit Paint

Co.. Octroit.
P\IO.... ROlllKI W. Advanced Coatings &

Chemical Cn.. Hillsdale. M I.
PI' I \ RS. D,\\ III C. - Toledo Paint &Chemical

Co.. Toledo. OH.
StH\lO'Dl{'K . .I0SII'II litan Finishes Corp..

Dctroil.
SH·\H~·\I IS. Ml\IH (jlasurit America. Inc ..

Stt:rling Heights. M1.
StU'1 10... , D,\RRFl I E.. Tit;'ln Finishes Corp,.

Dt:troil.

A.\',\'O/'iart'

GR.". ROIII'I{ 1- Epworth Manuf'lcluring
Co.. Inc.. Sno,h Haven. MI.

L·\I RII. J,\/l.H·S A.- Union Chemical Div..
SI. Clair Shores. MI.

WI' I t RS. AR~II\ A. Nuodcx Inc .. Chicago.
II..

HOUSTON

Acr;\'("

R-\\)fH,\\ <;II. BHI'n A. Champion Coatings.
Inc.. Hou:,>wn. TX,
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LOS ANGELES

Acril'e

AMiF.'\'·N I. CO.'\:KAI> H.- Whiltaker Corp..
Colton. CA.

1l0Y' FS. 1...1. Engravers Ink Co., Brca. CA.
BRI!\J:K. ROllrR r J.- Purex Industries.

Carson. Ct\..
COMUS. WAYNE E. ··Pratt & Lambert. Inc..

Orangc. CA.
DE LA FI;FNIF. EDUARDo-Guardsman

Chemicals. Southgate. CA.
Escovn/. MYRON -Sinclair Paint Co.. Los

Angeles. CA.
GA IllS, LIJZVIMI.\'I>A A,~Charlton Associ

ates. EI Torn. CA.
HOIII. RO~AI.IJ J.- Pratt & Lambert. Inc.,

Orange.
L\lIu). E/)Wl~ C -Chemical Resource Corp..

Whitticr. CA.
McNAm;jlrOf\;. MICHAH -Pacific Disper

sinns Co.. Inc.. Cudahy. CA.
M..A. RO\.lNI)" S.- Day-Glo Color Cnrp..

Sooth EI Mnntc. CA.
M]] RA. ARJ:I' R. -Trail Chcmical Corp..

EI Monic. CA.
0] ] . CARl Whittaker Cnrp.. Colton.

PM·\. PMU:,}'R -Bchr Process Corp.. Santa
Ana. CA.

P"'{l(iIAN. MlntAI;)· Pacific Dispersions
Cn.. Inc.. Codahy.

RAY. FRANK A.- Bucna Park. CA.

25-YEAR MEMBERS

Los Angeles

Carl A. Blaze, Retired
Kenneth N. Edwards, Kenneth N.

Ed wards Enterprises.
Robert W. Emlich, John K. Bice Co.,

Inc.
Martin J. Fischer, Certified Coatings

Products Co.
Roy Fredericks, Retired.
Robert W. Jepson, United Tech

nologies-Inmon!.
Cyrus G. Leeper, Cyron Coatings.
Richard Oppenheim, Spraylat

Corporation.

CZERWINSKI. JOS[PII~-BuckMan Labora
wries. Santa Ana. CA.

NEW YORK

Acrive

GOVINOARAJU. JACiA:"\'A I H~Eulectic Corpo·
ration, Flushing, NY.

HERRERAS. ARMANIJ-The Prohlem Solvers,
Sta'en Island, NY.

PHILADELPHIA

Acrive

HARVEY, WII.I.IAM A. III-M.A. Bruder &
Sons Inc.. Philadelphia, PA.

M('NAMfJ:, WIII.li\.M H.-Inolex Chemical
Co.. Philadelphia.

Associore

D'A'IJRFA, V'NCF'" .1.- E.M. Sullivan Asso
ciates, Inc.. Springfield. PA.

McNIfE. .lOSEI'll P.- McWhor'er. Inc ..
Cherry Hill. NJ.

NOWAKOWSKI, THOtl.·IAS 'E.-United Color
Tech. Inc.. NcwlOwn. PA.

R,·y,oI.lJS. .I0llN J. III-Callahan Chcmical
Co.. Palmyra. NJ.

R. F. Stand, DeSoto, tnc.
John L. Zywocienski, Sinclair Paint

Company.

Philadelphia

Curtis H. Clement, Jr.-Clement
"Coverall" Co.

e. Gabrill-American Inks &
Coatings Corp.

An-Hwa Liu-M.A. Bruder & Sons
Inc.

Walter Trbovic-Color Set Corp.
Joseph A. Vasta-E.!. du Pont de

Nemours & Co., Inc.
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PITTSBURGH

Active

MARC!. RICHARD-Royston laboralories,
Blawnox. PA.

SMITH. RONAI.D E.-PPG Industries. Inc..
Allison Park. PA.

TERSILI.O. MK'HAt:L-PPG Cndustries. Inc..
Allison Park.

Associate

GRtJRRS, Do AU) c.- l cville Chemical Co..
Pittsburgh. PA.

RflCIIARD, MAKK E.-Maroon Chemical Inc..
Lakewood.OH.

RWil. R,CHARI> S.-Neville Chemical Co..
Pittsburgh.

WOI.~. U'I)A LEE- Wolf Container & Chern.
Co.. Sewickley. PA.

SOUTHERN

Active

CORCORAN. DAVID J. -Global Alliance Labs.
FI. LaudeTdair. FL.

GItISSOM. El)WI~-Masonite Corp.. I.aurel.
MS.

LANE. THOMAS A.-Micar Coatings Inc..
Sl. Petersburg, FI..

LE(j(jFT1. RICHARD L..-Masonite Corp..
Laurel.

Ros[~. MllRKAY- Micar Coatings Inc.. St.
Petersburg.

Associate

HII.I.MA~. PAIIUl'K E.- PPG Industries. Inc..
Charlotte. NC.

ST. LOUIS

BK!\(,\. KI \ 1\ Ro(,:kford Coal in!!., Corp..
Impl:rial. MO.

(jIWll1'~. CIlo\IH I S I.. U.S. P,lirH DiL. Sf.
I.oui~. MO.

1.01 I. JOSI1'Il C. Clayton Corp" St. Loui~.

A ....wl'iufc·

NIIII"IIS. ,1{)1l~.I. Rl'ichhold Chc.:mic~ll~ Inl' ..
St. Llluil<.. MO.

WOIWJJI t'. Mild HASF W~andoltl'Corpo-
ratioll. SI. I.oui~. MO.

TELEX 703063
HIGHWAY 216 S., P.O. BOX 70!, KINGS MOUNTAIN, N.C. 210li, TEL (704)739·1321
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TORONTO

A(lil'('

BIHIU Ill\. A.Il. Findilll' AufO Pr(lduCI~,

I nndon, Ont., Can.
COItII .... S . .IOi\'.\1 Sterling Ltd .. St. Cailla-

rintl<.. Onl.. Can.
1:1'1'1 ""111 It(;] It. MA\. K. Color Your World.

Inl:.. Orat1!!c\"ilk. Ont.. Can.
Ho\MM:\. RAll'lI (i.P. DUll'll Coaling S~~

It'm. ScarhOTlIU!!h. Onl.. Clll.
1I]1t""'IIO. EIlI "Rill) P. Trc.:mt·o (Canada)

( lt1. Mis~i:-.~allg':l, One, Can.
lIo"sl. A'IlRI \\ J. duPont C'.lnad~l Inc.,

Ajax. Ont. Cw.
I.()\'\ I I. A' IlR] Rc.:it·hhold l.imilc.:d. \\'c.:~lon,

Onl.. Can.
PIIII'C,. KI \I' F. I.cpagl'\ I imncd.

Bramab.l. Onl.. Can.
PI JI!'o\S. JOSJ I'll M, 'I rl'nH.'(\ (Can:JdaILld.,

'1 orontn, Ont.. Can.
I{ICKAI(f), CIIRIS H<.l[c Chcmic,l! Co., LId..

Dun M ill~. Ont.. Can.
SII·\!I, ROlli I Zorht'm Lid.. HramplOn. OnL.

Can.
ZYMIAK. HAItIIAK:\ Siro Painb lnc., R~x

dalt.·, Ont.. Call.

A.~·"'(J(·jOft'

HASSI I' . .111(1(' Herruk~ Canada l.td ..
Mississiluga. Onl .. Can.

HUll)!;! S. BUITI R. Hall-ChL'n1 1ntL'rna,
tiona!. Cnl1cl)rd. Onl.. Can.

HH<O. HAI<u\ ESSO Chemical r~n<Jda.

Toronto, Ont .. Can.
CAl( IHt, (i] F\" Dcoro Inc.. Hrampwfi.

Ont.. Can.
DRA(iASI \"ICII . .lOll'" GAF (C:Jnadal I.td ..

Mississauga.
GAI'IH I. RAVM<J\1l G. Cdanc~e Canada

Inc.. Missi~sau~a.

LAI .... (,. MH."IIAII I.. Industrial Colour~ and

Chcmici..ll."i, Hr<Jmpwn.
Mt:MAI( 11'. Rill - Conlincntal Can Co. of

Canada ltd.. Tornnw.
rAII'K~llf'o;, H..G. A.S. Paterson Co.. ltd..

Willu\.\Idak. Onl.. Can.
R' All. D.W. Aml'liean Can Canada. Rex

dak. Ont.. Cao.
RO!)RIC,I'1 S. PAl'! Union Carbide Corp..

Duwmvicv..·. Ont .. Can.
SIfWK,.1. Hercules Canada Ltd .. Mi~sis·

sauga.
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People

Dr. Christos Maroudas has been ap
pointed Technical Manager for R&D of
Verniehem V'lfnishes Co.. of Greece. Dr.
M;lI"oudas. an Affiliate Member, was
recently a consultant headquartered in
Piraeus, Greece.

DeSoto, Inc .. Chicago. IL, honored
Kazys Sekmakas- Staff Scientist; Raj
Shah- Research Associate; Kenneth
Hesler- Research Associate and John
Lofstrom-Research Chemist. with the
DeSoto Researcher of the Year Award.

K.K. HeslerG. Swansone. MaroudasJ.e. Leslie

The: }-,~dcrati()n of Sorictics for Coat
ing~ Tn:hnology is pleased to unnOllllCC

Ihat J.e. Leslie w,,, ekctcd III Fedel"tion
Honorary Memhership hy the Board of
Direl'lllrs at its Sprong Ml'l'ting. held
\lay IX in Loui,,·ilk.

\1r. I.eslil'. who retired from Ihl'
indu-.try a~ Vicc-Pn..'~idc:ntofTncmcL' Co.,
Inc .. in Kan:-.a:-. City. i~ a Pasl-Prl'sioclll
ot Ihe Federalion (1~74-75) and Ihe
Kansas City Soeicty. as well as tIll'
I\.an:'la:-. City Paint and Coatings Asso
ciation. Hl' :-.cr\'l.:d for four )'L'ars as thL'
Stll.:icty\ RCrrl'~l'lllatiH:' to the Fnkra
tion Board. and l'haired the FSCT Cmro
,ion Committl'e: from 196X-72.

\1r. I.c:~lil· oegan hi.", Carl't:f in the painl
ind"stry in 1940. working for htrmland
Ind "slries and Cook Pai nt & Varnish Co.
OL,rOn..' JOIning Tlll'llll'l' Co .. Inc. in 1957.

Kenneth R. Martinez has joined Para
mount Pailll & I.a(que!" Co.. a di\"ision of
Surface Proll.'l:lion Industries. Inc .. Los
.-\ngt:lt::'\. CA. a~ Vit'c:-Prc:'lidl'llt or Sak~.

.-\"0 joining Paramount is Robert T.
'ta,·es a:"! Sale:"! Represl'l1latin:' for I.os
.-\ngeks and Orange Coonly. Both Mr.
\l"ninl'l and Mr. M,ncs will he hased at
th~ fa:"!t loll:"! Angl'le:"! heau411artl'r:"!.

Glen Swanson has hel'n appointed
Vil'e President of II.B. Fuller Co.. SI.
Palll. M N. Mr. Swunson has served us
Division Manager 01' the Industrial Coal
ings Div. since I~XO. Ik is on the Boa rd of
Directors or Ihe Powder C<xllings Insli
tutl: and is a Il1l:l1lberorthc r\orthwcstcrn
Society.

Kazys Sekmakas and Raj Shah werc
chosen for their research efforts in poly
mer synthesis. Kenneth Hesler and John
Lofstrom were awarded for their work in
Ihe usc of experimental design wilh
slalistics to produce prolective coatings.
Mr. Sekmakas and Mr. Hesler arc mem
bers of Ihe Chicago SocielY.

Finn"ren & lIaky. Inl'. has appointed
CarlO. Johnson. Jr.lo Vice-President of
Trade Sak:"! and Di\'i~ion Manager.

At thl' May meeting (Iflhe I.os Angell'S
SOl'iel,. Alhert M. Aronow and ('\yde I..
Smith \\cn: \Oleu to Societv Honorar\'
\1cmbnship. - .

\Ir...\runow. retin.:u from Sinclair
Paint in IYXJ. W ..IS Socicty Pn..'sidcJ1t in
19h4-h5. ilnd \\a~ a mtl.ior SpoKl'spcr:"!oll
ior the indu~lr\" at thl' Fin'ironmcl1tal
Task Ftlll'c pohlil' hearings. Mr. Smilh.
v.ho n:tircd thi~ n:ar as Chairman 01" the
GrO\\ Chl'micai Group. was SlH:iety
President in 1946-47" nd President of Ihe
Southern California PCA in 1965-66. He
became a 50-year Memher of the Society
in 19X~.

.-\1<0 honored by Ihe Sociely was Past
Pre,idenl Donald I. Jordan, of Ca rgill.
Inc.. \\ho \\as pn.:sentcd with rhe Out
standing Sen icc Award for his m;IIlY
year~ of ill\ oln'nll:nt in Society com
mittees and acti\"jlies.

Dr. Robert A. Burns has heen named
Senior Vic.:e-President of Sales and Mar
keting ror ITC Amer;e.l. Inc.. Atlanta.
(iA. Dr. Burns will he responsihle for the
worldwide sales and marketing or FCC
!\ml'rica and lts suh~idiaric~. Anglo
American Clays Corp. and Southern
Clay Produels.

.Judy Hillman has joined r\ational
Paint & Coatings Association as Promo
lions Manager within the Public Rela
lions Div. She replaces Bonnie Benhayon.
who has joined one of ~PCA's member
(ompanics. in o\"crsel'ing the Picture It
Painted Gll1lpaign.

James E. Grannen was named Presi
dent and Chid' Operating Officer of
Bud man I.aboralories. Inc .. Memphis.
T~. Robert H. Buckman will continue as
C1",irman of the Board or Directors and
Chid' Executive Officer. Dr. c.K.
('\oninger, formcrly General Manager of
Buckman I.aboralorios I.tda. Campinas.
Bruil. was e1eeted Vice-President
Strategic Planning.

Ken C.W. Smith. of DuPont Canada.
Inc .. was re-cleeted Chief Executive
Offil'er of Ihe Canadian Paint and Coat
ings Assol'iation. 1984-85. In an organi
zational change. his titk of Presidenl will
become Chairman of the Board. The
Chief Siaff Offieer. Richard Murry. will
becomc President. A.D. Roos, of the
Glidden Co. Ltd .. was re-ekcted as the
second executive officer with Ihe title.
Vice-Chairman of the Board. Mr. Murry
anl1l>unced that Michael E. C10ghhesy
has joined the staff of CPCA as Director
of Technical Services.

Bonnie Bender, Trade Paints Color
Marketing Manager for the Coalings &
Resins Group of PPG Industries. Inc ..
Pillsburgh. PA. has retired after 12 years
of service. Ms. Bender was responsible
for color counseling and forecasting
decorating Irends.

Glidden Coatings & Resins. Division
of SCM Corp .. Cleveland. OH. has
appointed Peter McConnell as Marketing
Manager of inlernational busincss. Mr.
McConnell is responsible for export sales
and licensing activities overseas. He
socceeds Howard Shelley who retired
after 35 years with Ihe company.
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OPPORTUNITY
WITHOUT

RISKe
The biggest

improvement in
Savings Bonds in

40 years.

New Variable
Interest Rate.
Looking for an ideal invest
ment? One with a variable
interest rate? But one
where rates can't drop
below a certain level?

Well, there is one avail
able to everyone, even if
you have only $25 to invest.

It's U.S. Savings
Bonds. Now changed from
a fixed to a variable interest
rate, with no limit on how
much you can earn.

A Guaranteed
Minimum.

Although interest
rates will fluctuate, you're
protected by a guaranteed
minimum. And if you hold
your Bond to maturity,
you'll double your money.
You may do even better.

Take another look at
Savings Bonds. We did, and
made them better.

r.tr' A public service 01 this pUblication
~ and The Advertising Council.
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John W. Nee, Executive Vice-President
of Briner Paint Manufacturing Co..
Corpus Christi. TX. recently retired. Mr.
Nee is a member oftbe Houston Society.

Michael Goldberg has been named
Plant Managerofthe McCloskey Varnish
Co.. Philadelphia. I'A.

McCloskey Varnish Co.. Industrial
Oiv.. has named William H. Ferry as
Technical Sales Representative. Prior to
joining McCloskey. Mr. Ferry was Tech
nical Representative for Sherwin-Wil
liams Co.

James D. Waters has been na med a
Sales/Service Engineer for melal coat
ings. Coalings Oiv .. Ferro Corp. He will
be responsible for the sales and technical
servicc of mctal coatings in thc North
eastern district.

Joining the Coatings Oiv. as the Archi
teetuml Market Manager for VEOOC®
powder coatings is James V. Parish. Mr.
Parish is a member of the Cleveland
Society.

The D & L Paint Company. Liberty.
IN announced the appointmenls of Ray
Podlewski and Tim McDonough 10 Vice
Presidcnts. Mr. Podlewski. now Execu
tive Vicc-Prcsident. will bc rcsponsible
for' rcsearch and development. Mr. Mc
Donough will be responsible for manu
facturing. Mr. Podlewski is a member of
the C-O-I-C Society.

Prall & Lambert. Inc.. Buffalo. NY.
has promoted Alvin J. Waile to Senior
Research Scicntist in its Paint Division
Laboratory. Mr. Waitc previously was
Group Leader Latex scction. He will
continue to direct the activities of that
group and additionally will be rcsponsible
for long-rangc rescarch planning for the
Paint Division I.aboratories. He is a
member of the Western New York
Society.

Boehle Chemicals. Inc .. Southfield. MI
has appointcd Nicholas J. Cherasaro. Jr.
as Sales Representative in Michigan
and northwcstern Ohio.

Dr. Levnard M. Baker was appointcd
Director of Corporatc Tcchnology for
Union Carbide Corp .. Danbury. CT. Dr.
Ila ke r wi II suceecd Dr. Samuel W. Tinsley.
wbo will retire at thc end of 19~4.

Kerr-McGee Corp.. Oklahoma City.
OK. has announced tbe following ap
pointments. C.A. Blake has been named
Regional Sales Manager for the Pigments
Division of the central/western region.
headquartered in W. Chicagu.11.. Mehin
L. Penn. a member of thc Southern
Society. has been named Sales Manager
for the Southern region. based in Tucker.
Gt\. John R. Dawson. formerly regional
Sales Milnager, is now Director of Tech
nology Licensing and is located in Okla
homa City. OK. Mr. Dawson isa member
of tbe Southern Society.

Seibert Oxidcrmo. Detroit. M I. has
promoted Stephen C. Hurst to Ad mi nis
trative Vice-President and has appointed
George M. Derbin to Technical Director.
Mr. Derbin. formerly of Moline Paint
Mfg. Co.. is a memher of the ChiCilgO
Society.

Douglas W. Huemme has heen named
Executi\"c in charge of Whittakl'r Corp" \
Chemicals Group. Los Angelrs. CA. He
succeeds Gregory T. Parkos. \I ho has
hccn named Exccuti\"c Vice-Pre~idcnt.

Mr. Huemme is a member of lhe l.os
Angeles Society.

Shell Chemical Co.. Houston. TX. has
appointed Victor F. Figurelli as Mill1a
ger quality impro\"Cment. a newly cre
ated position in ih polymers and catalysb
di\"ision.

Thomas F. McCall has been named
Direelor of Chemical Research and De
velopment Worldwide for Thc Goodyear
Tire & Rubber Co.. Akron. OH. \1r.
McCall succecds Dennis E. Dick who wa,
promotcd to Vice-President of General
ProdlH.:ts Research & Developmcnt
Worldwide.

Obituary

(;Ienn L. Knott •.Ir .. 61. died Oil Mar
20.

Mr. Knott reprL'~L'ntL'd Mooney Chl'm
jc.:als. Inc., ror 21 years and wa~ a retirl'd
llH.'mhel' or the \Ve~terl1 \ew York
Socil'ty.
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Dr. J.S. (Shorty) Long, Researcher/Educator, Dies at 91

Dr. James Scott (Shorty) Long,
leading coatings scientist and avid
educator, died in Clearwater, FL,
June 3, at the age
of 91 years.

Dr. Long re
ceived the Ch.E.
and M.S. Degrees
at Lehigh Univer
sity in 1914 and
1915, respec
tively. He did
some graduate
work at Columbia
University and
earned his Ph.D.
Degree at Johns
Hopkins Univer
sity in 1922.

Dr. Long rose
through the
teaching ranks in
the Chemistry
Department at
Lehigh, being successively Assis
tant, Instructor, Assistant Pro
fessor, Associate Professor, and
Professor of Chemistry. Practi
cally from graduation he served as
chemist and consultant for the
Chester Enameling Co. in the
manufacture of patent leather and
carried on extensive researches
leading to the production of patent
leather with a minimum tendency
to crack.

In 1927, he organized acoopera
tive research agreement between
Lehigh University and Archer
Daniels-Midland Co., William O.
Goodrich Co., the Raybestos
Manhattan Co., the New Jersey
Zinc Co., the Armstrong Cork Co.,
and Columbus Union Oil Cloth Co.
These companies contributed to a
common research fund of which
Dr. Long served as the Research
Director. Under his direction work
was carried out attempting to ex
tend the frontiers of knowledge of
oil chemistry and its allied fields of
usefulness through the acquisition
of the fundamental principles and
data on drying oils and the
changes they undergo. The work
resulted in a number of patents
taken out by the companies con-
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cerned and in 20 primary scientific
papers.

In 1934, Dr. Long left Lehigh to
join Devoe &
Raynolds Co.,
Inc., Louisville,
KY, as Chemical
Director. At
Devoe, he, and
the men under
his direction,
were responsible
for the develop
ment of: (1) the
two-coat system;
(2) the Dowtherm
solvent process
for manufacture
of vehicles; (3)
the one-coat
house paint; and
(4) epoxy resins.
In 1955, Dr. Long
retired from

Devoe to assume duties at the
University of Louisville where he
had been a special lecturer for 20
years and where he had been
appointed "Distinguished Pro
fessor" in 1954.

In 1949, Dr. Long represented
the Federation, and presented
papers at the Rothesay meeting of
the Oil and Colour Chemists'
Association and at the meeting in
Switzerland of the Federation of
Technicians in the Paint, Varnish,
and Printing Ink Industries of
Continental Europe (FATIPEC). In
1953, he was the recipient of the
Federation's George Baugh
Heckel Award. The next year, he
was selected to give the Annual
Joseph J. Mattiello Memorial Lec
ture at the Federation's Annual
Meeting.

When the Federation's Paint
Research Institute was founded in
1956, Dr. Long was appointed
Executive Director, serving in that
capacity until he was succeeded
by Dr. Raymond Myers in 1962. In
the early seventies, Drs. Long and
Myers collaborated for the publi
cation of a multi-volume "Treatise
on Coatings."

Among the many honors be-

stowed upon Dr. Long are the
following: Voted one of the ten top
scientists in the field of paint,
varnish, and plastics by the
Chicago Section of the American
Chemical Society (1947); Elected
Fellow of the American Society of
Chemists (1950); Elected Fellow of
the Royal Society of Arts
(England) (1952); Received Gold
Medal of the Ohio Chapter,
American Institute of Chemists
(1954); Awarded Honorary Doctor
of Science Degree by Lehigh
University (1957); Awarded
Honorary Doctor of Science
Degree by North Dakota State
University (1963); and was an
Honorary Member of the Federa
tion, and the Louisville, Phila
delphia, and Southern Societies.

Dr. Long, who had been in failing
health in recent years, was
honored in 1977 by the University
of Southern Mississippi, when the
university named a symposium for
him and many friends and asso
ciates from across the country
gathered for a dinner in his honor.
At that time a plaque was pre
sented to Dr. Long by the Polymer
Science Department. An endow
ment fund was set up at the school
for the J. S. Long Chair of Polymer
Science.

Dr. Long, who was born August
11, 1892, in York, Pa., did con
sulting work as recently as 1978.

His last major participation in a
coatings meeting was to deliver
the keynote address at the 1975
Annual Meeting of the Southern
Society for Coatings Technology.

Dr. Long is survived by his wife,
Grace Foster Long; a daughter,
Jane Jaggers of Louisville; a
stepson, George Lewis of Dunedin,
Fla.; and a brother, Henry F., of
Dunedin and Watertown, Conn.

In lieu of flowers, the family
prefers donations be made to a
charity scholarship fund of the
Rotary Club of Clearwater.

The home address is 2267
Habersham Dr., Clearwater, Fla.
33516.
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CALL FOR PAPERS
Eighth Annual Meeting, The Adhesion Society,

Savannah, GA
February 24-27, 1985

Topics to be covered and the respective session
chairmen are:

Test Methods for Fibers, Fiber Surfaces and Adhe
sion of Fibers

Dr. Lynn Penn
Midwest Research Institute
425 Volker Boulevard
Kansas City, MO 64110 (816) 753-7600

Rheology, Morphology and Adhesion
Dr. Donald Hunston
National Bureau of Standards
Polymer Division
Washington, D.C. 20234 (202) 921-3344

Chemistry at Surfaces
Professor Thomas McCarthy
Department of Polymer Science & Engineering
University 01 Massachusetts
Amherst, MA 01003 (413) 545-0433

The Role of Adhesion in Biocompatibility
Professor James Anderson
Department of Macromolecular Science
Case Western Reserve University
Cleveland, OH 44106 (216) 444-1012

General Session
Professor James Wightman
Virginia Polytechnic Inst. & Stale University
Department of Chemistry
Blacksburg, VA 24061 (703) 961-5854

A Poster Session is also planned. Inquiries and
papers suitable for inclusion should be brought to
the attention of the appropriate session chairman or
Meeting chairman Douglas Rahrig, B.F. Goodrich
R&D Center, 9921 Brecksville Rd., Brecksville, OH
44141, (216) 447-5531. Deadline for abstracts of
papers is November 1, 1984. Funds for foreign
and/or academic speakers, and for supplementing
graduate students' attendance are also available.

~ business stress cause high
blood pressure?

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

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

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

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

Higb blood pressure. Treat it and live.

National High Blood Pressure Education Program.
Nalional Heart. Lung. and Blood Instltule
US Department ot Health and Human Services
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meetings/Education

Symposium on Color and Appearance Instrumentation
Is Scheduled for Pittsburgh, in April 1985

A/V Program on 'Sandmill Operation' Added to FSCT Series

A ~ymposillm on instrumentation for

measuring color and appearance in the
coatings industry will he held April 17 IX.
1985 at the Sheraton Hotel at Station
Square. Pittsburgh. PA. The two-day
elent will be sponsored jointly hy the
Federation of Societies for Coatings
Technology. the Maoufaeturers Council
on Color and Appearance. and the Inter
Society C~)lor Council.

The symposium will immediately
follow the Inter-Society Color Council's
Annual Meeting. also being held at the
Sheraton. April 14 10. Theme for both
el'ents will he "Color: The End User."and
a special "hridge"session on Aprillowill
sene to tic in the back-tn-back events.

The symposium program will he di
lided between "hands-on" workshop
sC:"l~ions and general oral presentations
on instrumentation. sample preparation
and prc~cnlatioll. and statistical control.
Speei,i1 emphasis will he de\"()(ed to coil
coating and autol11oli\"c applications.
The format of the program is hcing

NPCA to Sponsor Seminar
On Production Planning

designed to offer a "working meeting"
environment. and registrants will be
invited to hring samples with them.

General program sessions are under
the direction of Jacqueline Welker. of
I'I'G Industries. Inc .. who chairs the
Federation's Inter-Society Color Council
Committee. Arrangements for the work
shops and instrument displays arc being

Addition of "Operation of a Vertical
Sand mill" to its series of audio/visual
training programs has been announced
hy the Federation of Societies for Coat
ings Technology.

Prepared by the Manufacturing Com
mittee of the Kansas City Society for
(·o;.ltings Technology. the program 1'0
cuses on the hasics of operating a vertical

sand mill and was developed to assist in
training plant personnel in the use ofsuch
equipment.

Discussed arc premix and prepamtion
of the mill hase; preparation. start. and
setting of the mill: and completion of the
grind and washing the mill.

handled by Charles Leete. of the Manu
facturers Council on Color and Ap
pearance.

Complete details will be available
shortly. Meanwhile. further information
may he obtained by contacting the
Federation of Societies for Coatings
Technology. 1315 Walnut St., Suite 832.
Philadelphia. PA 19107.

The program runs approximately 14
minutes. and includes a cassette tape. 73
slides. and accompanying script. pack
aged in a vinyl album. The tape contains
an audible pulse on one side for manual
operation and an inaudible tone on the
other side for use with appropriate
equipment to advance the slides auto
matically.

Price is $75 prepaid (postage and
hand ling charges added for orders requir
ing billing).

Orders and inquiriesshould be directed
to Federation of Societies for Coatings
Technology. 1315 Walnut St .. Suite 832.
Philadelphia. PA 19107 (215) 545-1507.

"Prodm.'tion Planning and InH'lltory

\1i.JnagclllL'nt." a st...'l11inar :-,pollsorcd hy
the \ational Paint and Coatings !\S:"IO

ciatinl1. \\ ill he hdo in Atlanta. Septcmher
26 2X.

DI.'~igncd 10 gi\'c attl'ndccs a chancc In

rl'\ i~\\ thcir 0\\ 11 paint production and
in\l.'nhlry procl.'~scs. thc seminar will also
d~.t1 \\ith \\'ay~ to impro\"l' mcthods and
offer "ltl'rnati\'l's to hl'lp achieH' maxi
mum L'll~tonH:r Sl'r\'iCl'. minimulll inn'n
lory if1\~~lmellt and dficient. low-cost
plant operations,

The ,eminar will he taught hy Dr. (iene
Groll. or Gl.'orgia State llnin'rsitY. and is
b(J~l'<.J on the mallual "Producti,;n Plan

ning and InH'ntory Management for thc
Paint Industry."

\PC/\ \\'illmake hOIl'! n:ser\'ations for
r~gi~tranb :II thc Peachtree PlaIa. pro
lided arril'altime and date and departure
d(Jt~ an: ~upplied. Deadline ror rl.'gistra
lion i~ Septembcr 4. and the seminar is
limited to 15 participants. For additional
inrormation. contact .I ulicttl.' Hencdicto.
\PCA. 1500 Rhode Island Avc.. N.W.
Washington. D.C. 20005.
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Epoxy Floor Covering

An epoxy which minimizes the time
required to lay a floor covering is the
topic of new literature. The epoxy top
ping is an accelerator which can be added
to the screed mixture to speed up curing
time and can be applied with a power
trowel. Literature can be obtained from
Mr. Harvey I.iss, Vice-President, Plas
tics and Resins Inc., P.O. Box 177,401
Kennedy Blvd., Somerdale, NJ 08083.

Counting Scale

Introduccd in literaturc is a new parts
counting scale with computer output
capabilitics. Model DSC-II, with 25 Ib
capacity, displays the total number of
parts on the scale in large digital num
bers, and sends a signal to the computer
to adjust inventory, compute price of
order, or other computations. The scale
can be connected to a printcr for hard
copy printout of weight, piece count,
date, ctc. For information, contact Cir
cuits and Systems Inc., Foot of Second
St., East Rockaway, NY 11518.

Polyurethane Coating

A new polyurethanc coating has re
cently been introduced in litcrature. The
polyurethane coating is resistant to
weathcring, smog, abrasion and impact.
For furthcr information on Chemglaze®
A-Line Coatings, contact Lord Corpora
tion, Chemical Products Group, Erie, PA
16514.

Corrosion Inhibitor

A new, full-color, six-page brochure
explains the chemical theory and process
variables affecting hydrogen blistering in
the vapor recovery sections of fluid
catalytic cracking units. The brochure
outlines the steps in an effcctive corrosion
prevention plan. For a copy of Hullctin
RC-906, contact Welehem Inc., Dept.
ADV-JCT, 5450 Northwest Central Dr.,
Houston, TX 77092.

Flatting Agent

Information is available on a new
grade offinc particle silica for use in clcar
and pigmcnted lacqucrs, as wcll as acro
sol lacquers. lacquer flatting bases. and
topcoats for vinyl and othcr coatcd
fabrics. For a sample and more informa
tion, contact SCM Pigments. 2700
Hollins Ferry Rd., Baltimorc, MD 21230.
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Electronic Level Transmitters

A line of displacement typc liquid level
controls which meets requirements 01" the
Scientific Apparatus Manufacturcrs As
sociation (SAMA). Standard PMC33.1
1978, Class 2 abc. for RFI intcrfercnce, is
discussed in new literature. For more
information on Modulevel "EZ" elec
tronic level transmitters in RFI environ
ments. contact MagnctrollntcrnationaL
Inc .. 5300 Helmont Rd., Downcrs Grove,
II. 60515.

Viscometer

A 28-pagc booklet offers advice on
viscometer usc and maintcnance and
suggests ways in which particular equip
ment can be used to solve specific
measuring problems. Also discusscd in
tbe booklet arc principles of rheology and
factors which affect rheological behavior
and advance mathematical procedures.
For a copy of "More Solutions to Sticky
Problems," contact Brookfield Enginecr
ing L.aboratories, Inc.. Dept. NR 44, 240
Cushing St., Stoughton. MA 02072.

Sample Concentrator

Information is now available on a new
sample concentrator which rcatufcs split
less injection into 0.25 mm capillary
columns under fully automatic opera
tion. Thc sample concentrator is used for
the analysis of trace organic components
in air, liquid, slurry and solid sample
matrices. For more information. contact
James T. Kelley. Chemical Data Systems.
Inc., Oxford. PA 19363.

Filters & Strainers

A unique sile high capacity bag filter
and basket strainer is the subjcct of a
recently released technical bulletin. These
units have an outsidl: diameter of six
inches, yet arc designed to provide up to
two square feet of filter or strainer area.
For details, contact Rosedale Products
Inc.. 3730 L.iberty, P.O. Bo.' 1085, Ann
Arbor, MI 48106.

Motorized Filter

Information is availahlc on a motor
ized filter designed to protect a viscosity
analYler system from malfunctioning. Ii
can be used in the petrochemical. power.
petroleum, waste oil recovery. and chclll
ical industries. For more information.
contact AMI-' Inc.. 400 Research pkwy..
Meriden. CT 06450.

Microscope Optics

A new 12-page guide to the selection of
the correct objectives. condensers. and
eyepieces for hest performance in a
variety of applications has recently been
published. The brochure provides in
sights into diffraction-limited optics de
sign and manufacture. Examples of speci
men studies in medical and industrial
research arc documented in a scrie~ of
full-color photographs. Technical bro
chure #41-9048 can be obtained from
Scientific Instruments Di,·.. Carl Zeiss.
Inc., One Zeiss Dr.. Thornwood. \,Y
10594.

CLASSIFIED
ADVERTISING

COATINGS DEVELOPMENT
CHEMIST

Mid-Ohio manufacturer of high
technology industrial coatings seeks
a Developmental Chemist with at
least B.S. Chem degree. and mini
mum of two years' experience in
formUlating urethane coatings. pri
marily for the automotive industry.
Some mechanical aptitude is desir
able for paint project scale-ups.

Salary commensurate with educa
tion and experience. Advancement
opportunities are unlimited.

Our client pays all fees and ex
penses relative to this executive
search. and all affected employees
are aware of it. Please send resume in
complete confidence to:

P.O. BOX 373
Aurora, OH 44202

BUSINESS OPPORTUNITY

American manufacturer sought by
European company to produce
"Unique Coating Product," a rust
transformer.

High Performance Rating
•

Economical
•

SAFE (EPA Regulation)
•

No Rinse Necessary
Reply c/o JCT, 1315 Walnut St.,

Suite 832. Philadelphia, PA 19107.

Journal of Coatings Technology
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Newsletter

The Spring 1984 edition of the news
letter "SunSpots" is now available. This
newsletter is intended to communicate
information concerning physical and en
vironmental testing. 1ncluded in the
Spring edition is a technical article on thc
intcrcomparison of radiant exposure
among lamps and daylight. For further
information. contact Atlas Elcctric De
vices Co.. 4114 N. Ravenswood Ave..
Chicago. IL 60613.

Cadmium Pigments

An eight-page brochure is available
which provides sample color chips. appli
cation information. and detailed chemi
cal data for a new line of high-strength
cadmium pure colors. Also includcd in
the brochure is a chart showing the
chemical analysis of each shade as wcll as
data on oil absorption. pH. specific
gravity. and specific resistance. For a
copy of the brochure. contact SCM
Pigments. SCM Corp.. 2700 Hollins
Ferry Rd .. Baltimore. MD 21230.

Resins

Information is now available on two
high-solids polyester resins for the manu
facture of VOC-compliant. industrial
finishes. Both resins contain a very
narrow molecular weight range allowing
for maximum package stability and
batch-to-batch uniformity. For informa
tion. contact Phil Recitano. Kay-Fries.
Inc .. Chemical Div. of Dynamit Nobel of
America Inc.. 10 Link Dr.. Rockleigh. NJ
07647.

Plastics Applications

i\ recently publisbed brocbure outlincs
a ncw process for coating plastic sub
strates with metal. carbide and ccramic
surfaces that impart heat. chemical. wear.
and ahrasion resistance to a wide range or
plastic materials.

An integral part of this process is a
stainless steel/plastic composite thermal
spray powder designcd for usc as a bood
coat on plastic substrates. Thc coating
adheres to the plastic surfacc without
degrading tbe substratc. and provides a
base for subscquent topeoating. For
additional information and a copy of the
brochure. contact Metco Inc.. Dcpt.
I72A. 1101 Prospect Ave.. Westbury. Y
11590.
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Polyester Resins

A four-color brochure has been pub
lished which describes the products and
facilities of Scott Bader (USA) Inc.• a
manufacturer of polyester resins. To
obtain a copy, write to Scott Bader
(USA) Inc.. 1145 Harbour Way South.
Ricbmond. CA 94804.

Our lhermo-oplic flash-calcined aluminum
silicales - OPTIWHITE·. OPTIWHITE p'.
AND TISYN - are loaded with cavities which
proVIde exceptional light·scattering proper
hes lor more hiding power . .. an amorphous
particle shape assures low angular sheen and
sheen control.

OPT/WHITE. Ihe most versalile of our
thermo-optic silicates. provides true hiding
power With the greatest whiteness and tor·
mulahon efficiency. Eliminates need for flaI
ling agents or coarse extenders to maintain
low angUlar sheen and sheen control.

OPT/WHITE P. AND T/SYN. provide excellent
opacIty In latex or solvent systems. They are
Ideal pigments for functional hiding extenders
for TIOl - and recommended for this pur
pose by major suppliers of Ti02

Write for complete details
and working samples

Mines and Planrs: Sandersville. Georgia

EXECUTIVE SALES OFFtCES:

PO BOX 349. SANDERSVILLE. GA 31082

HYDROUS AND ANHYDROUS
ALUMINUM SILICATE PIGMENTS' KAOLIN CLAYS

Bench Scale

A new model bench scale featuring
sensitivity to 0.0005 Ibs or 0.0002 kgs is
discussed in literature. Weights are dis
played in large digital numbers. For more
information. contact Mark Estes, Mar
keting Manager, Arlyn Scales, 199
Merrick Rd., Lynbrood, NY 11563.

Ligltt-Scaffering
voitls in our

tlJermo-opfic clags
mean 6effer

hitlingpowerat
lowercosf.
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BookReview

CHEMCYCLOPEDIA

Published by
American Chemical Society
Washington, DC
$40.00

Reviewed by
Paul R. Guevin, Jr.
AMF, Inc.
Stamford, CT

This 1984 annual edition is a personal
guide to commercial chemicals. Follow
ing the first edition issued last year. the
editors surveyed a large sample of the
readers to determine how well their needs
were served by this publication. They
found that more than 900/, of the readas
select or specify ebemieals and that only
150/, oftbe readers wcre being reached by
the average chemical firm's direct con
tact.

This book is similar to C1wmical
Week sBUI"".!' Guid,'. Information con
tained within arc listed in 12 categories
consistent with patterns of usc. i.e..
Organic Cbemicals. Primary; Organic
Chemicals. General; Fatty Chemicals;
Proccss Chemicals; etc. They list the
chemical name, name of supplier(s). give
trade names or product codcs. when
available. grades and physical forms,
special shipping or handling re4uire
ments (e.g.. DOT four-digit UN num
bers). and information on applications
and end uses.

Prcceding the listings in each category.
a concise editorial overview of that
particular chemical group is presented. It
covers current and projected production
levels and price forecasts. other factors
affecting pricc and availability.

This volume is ideally suited for pur
chasing agents and others who perform a
similar activity. It is well organi/ed for
the coatings industry as four of the 12
categories covered in this volume arc
Pigments and Dyes; Plastics and Resins;
Oils. Fats and Waxcs; and Surfactants. It
is a reference that should be used fre
4uently by those concerned with the
various aspects of raw materials in the
coatings industry. The $40 charge seems
somewhat high, but it offers more tech
nical information than most Buyers'
Guides.
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RAW MATERIALS DATA
HANDBOOK
Volume 4: Pigments

Published by
National Printing Ink Research

Institute
Bethlehem, PA
1983 (374 pages)
$100, members; $175, non

members

Reviewed by
M.J. McDowell
Du Pont Company
Philadelphia, PA

The National Printing Ink Inslitutr
at Lehigh University has iss lied Volume
4 in the following series: Volume I
Organic Solvents (1974); Volume 2
Plastici/ers (1975); Volume 3 Propri
etary Solvents (197M); Volume 4 I'ig
ments (19M3).

Volume 4 is an cxcclh:llt rcfcrl'lllT
guide to regulatory data and technical

MALEIC ANHYDRIDE

Edited by
B.C. Trivedi and 8.M. Culbertson

Published by
Plenum Press
New York, NY
$89.50

Reviewed by
Joseph V. Koleske
Union Carbide Corp.
S. Charleston, WV

This is a well-written. comprehensive,
technical source and nJcrcncc nook for
those working with or planning to work
with maleic anhydride. It will he useful to
experts and to neophytes in maleic
anhydride chemistry. as well as to people
in production. research and develop
ment. and husiness.

Maleic anhydride is a commodity.
dual functionality chemical that is used in
various industries to make a ,-ariety of
products. The largest volumc product
line is unsaturated polyesters which
utili!.es over one-half of the domestic

performa I1CC propertics of oyer 25 gcneric
pigmcnts. Volumc 4 is very Wl'll or·
gani/cd. The pagcs arc printcd in Sl'\ en
different colors, e.g., a green scction is
de\'()ted to Sakty & H,'alth Con,idera
tions. a pink section gin's tht.' Color &
Chcmil'al Constitution and a olue sl'ction
gilTs the U.S.A. suppliers.

The data hale hem cardully compiled
from puhlished Iilerature :-.ources. from
technical property sheets. material 'akty
data sheets and supplementary infnrma
tion froll1l'esponding manufaclUrcr:-..lhe
readers arc cautioned oy the ":Iuthors"l0
treat thl' data as a gcneral guide and to
COIHluct ill-hollse testing and :Inaly~i~ in
critical situations.

Several pages arc de\'oteu to Slllll ma ri7

ing data ont he effect of lIuman E-,po,ure
10 Pigll1t.'n(s (<.:hroll1atc:-., lead, aluminum,
tale. ell').

Readers should find that Volume 4 i,
particularly useful for colol't..'d pigmcnl:-..
lIowe\·er. they may find less data than
they nced on :-.urfan'-tn:a(ed rlltik~.

anatases. lcaling and non-leafing alumi
IWIllS. t.'xtendcrs l'IL. presumahly hecau:-.t:
tlll'Y arc of Ie:-.:-. illlportanct.· in priming
inks.

production. The hook dcscriht.'s Illakic
anhydride in detail. how it i, produCl'd.
and the type reactions it un(krgoe~,

including its polymcri/atiol\ characteri~·

til's_ Thl' ,1lItllOfS do nol dWt..'1I on un~alll

rated polyesll'r chemi'!r\· hut rat her d,'" e
into all of the feactions maleic anhydride
will undergo_ A particularly intt.'rt.',ting
twist is gin.~n oy thl' "epi1ogul'" to nHb{
chapters. These author commt.'nh pro·
,-ide useful ~llml1larit.':-' and in:-.ight:-. into
the utility and nccds or maleic anhytiridl:
chemistr\'.

The Appcndix scct ion compri:-'l':-' ahout
20 f i of thl' hook. It contains p;llt.'nt
listings for Sl'\'ell categories or makic
anhydride chcmistry" The listing" in each
category are further :-.uhdi\'idcd into
production and \"ariolls l'nd u:-.es. Thi~

tahulalioll will he a tinll' san'r and aid to
the rhemist who wishes to dC\'l.:lop nc\\
product extl'nsion:-. or nl'W end u:-.c~ from
existing products and tl'l'hnology.

In summary. this hook (ontain~ \\hat
mosll'hemist:-. and produl'tion pl'r~onnd

wa Ilt to know aoout maleic anhydri<.k. In
addition. it contains a detailed. ,·",y-to·
ose inde-, lhat will help one find the
{.'ontainl'd informal ion. The authors ha\"1:
dOllc an excl'iknt joh in den'loping lhi~

hook.
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CroSSLinkS

by Earl Hill

Earl Hill is a coatings chemist with
an interest in mathematics and sta
tistics, and lately, his home computer.
He is a resident of Erie, PA.

This puzzle was prepared using a
BASIC program and an Atari 800
computer, The words are selected
mainly from the Federation of Soci~

eties for Coatings Technology's Paint!
Coatings Dictionary and Webster's
9th New Collegiate Dictionary.

(Solution to appear
in the September issue)

ACROSS DOWN

1. Special pigments 37. Useful oil 1. A No-No 33. Milling invention
4. Classification scheme 39. Organic chemistry cor- 2. Of coniferous origin 34. One of the basic three

(Abr.) nerstone 3. Gray 38. Goes with 37 across
6. Very useful for a paint 40. Fundamental factory 5. Precursor resin 41. Pigment type
7. Container process 6. From _to 43. Math term (Abr.)

to. Lacquer solvent 42. AP&C Journal feature 7. Available in all __ 45. Goes on first (Pl.)
12. Handy plant item 44. Heavy oily acid 8. Stem prefix 46. Mu oil
14. _ of reaction 46. Essential for crosslinking 9. Our heritage (found in 49. Indicator
15. Math term 47 Black (Fr.) Boston) 50. Headache preventive
16. Intrinsic property 48. Flax extract 11. Useful bean 52. Type of rubbing test
19. What down and across 50. Industry backbone 13. Favorable attribute of 54. Holds things together

are 51 Type of conduction coatings 56. Container
22. Sad thing in kettles 53 Connecting interface 17. For when we're old and 57. Organic chemistry term
23 Lab tool (Pl.) 55. Has 'em all gray 59. Cafeteria delight (Fr.)
24. Togetherness (Org. 58. Essential ingredient 18. Color 60. Alkaline compound

Chem.) (Aqueous systems) 20. Precursor resin (Abr.)
25. Substrate 61. Vanderhoff favorite 21. Pioneer (polymers) 62. One away (Org. Chem)
27. Trouble preventive 66. Rotate 24. Computer talk 63. Top of can
29. Type of mer 67, Wetting and dispersing 26. Round & round (Chem- 64. Prefix (Chemistry)
30. Part of b"siness lunch agent istry) 65. After deductions
31. Familiar laboratory term 68. Author's home town 28. Drier 67. Robert's rules (term)
32. Flow additive (Abr.) 69. Upper layer
34. Synthesis material 70. Familiar vendor
35. _roller 71, Source of trouble (Abr.)
36 Material found in Ship-

ping Department
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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).

\985

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

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

1986

(May 13-16)-Federation "Spring Week." Seminar on 13th
and 14th; Society Officers on 15th; and Board of Directors on
16th. (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

(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)-P acific Northwest Society for Coatings
Technology Symposium. Empress Hotel, Victoria, B.C. (Ottwin
Schmidt, Helzer Canada Ltd., 8531 Cullen Crescent, Richmond,
B.C., V6Y 2W9 Canada).

(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

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

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

(Aug. 21-23)-"Managing Safety: Techniques That Work for
the Safety Pro" Seminar sponsored by Du Pont Co. Buck Hill

94

Falls, PA. (Du Pont Co., Applied Technology, Wilmington, DE
19898).

(Sept. 4-6)-"Autumn School in UV Curing Technology."
Short Course. The Department of Colour Chemistry, The
University of Leeds. (Dr. J.T. Guthrie, The Department of Colour
Chemistry, The University of Leeds, Leeds LS2 9JT, England).

(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)-011 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 lB4,
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, FATJPEC, Maison de la
Chimie, 28 Rue St.-Dominque, 75 Paris (7), France).

(Sept. 26-28)-"Production Planning and Inventory Manage
ment." Seminar sponsored by the National Paint and Coatings
Association, Atlanta, GA. (Juliette Benedicta, NPCA, 1500 Rhode
Island Ave., NW., Washington, DC 20005).

(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)-11th International Naval Stores Meeting. Fair
mont 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).

(Nov. 7-8)-4th World Congress on "Coatings Systems for
Bridges and Steel Structures." Breckenridge Concourse Holel,
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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 Orive, P.O. Box 930,
Dearborn, MI 48128).

(Nov. 14-15)-Seventh Resins & Pigments Exhibition. Crest
Hotel de Boflelaan, Amsterdam, Holland. ("Polymers, Paints &
Colour Journal," Oueensway House, 2 Oueensway, Redhill,
Surrey RHl lOS, England).

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

(Nov. 26-27)-"Job Estimating Workshop for Painting
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).

Now Generate
Truly Fine Emulsions

Use Micronuldizalion . a new process
lor emulsion preparation...

• Uniform size particles down to < O.1/L'
• Smaller particle size maximizes stability
• Two separate feed streams feasible
• sample sizes of 15 ml to several liters
• Continuous processing rates to 350 mllmin
• SCale-up for production
• Designed for sanitary operation
• Simple operation, portable.

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

198)

(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).

(Mar. 25-29)-CORROSION/85. Annual Conference for
the National Association of Corrosion Engineers, Boston, MA.
(Meetings Manager, NACE Headquarters, P.O. Box 218340,
Houston, TX 77218).

(Apr. 17-19)-PaintCon '85. O'Hare Expo Center, Chicago,
IL. (Professional Exposition Management Co., Inc., Ste. 205, 2400
E. Devon Ave., Des Plaines, IL 60018).

(June 10-12)-lnternational Conference on Biologically
Influenced Corrosion, sponsored by the National Association of
Corrosion Engineers, Washington, DC. (Meetings Manager,
NACE Headquarters, P.O. Box 218340, Houston, TX 77218).

Advertisers Index
AMERICAN CYANAMID CO 48
ANGUS CHEMICAL CO 11

BURGESS PIGMENT CO...............•......•.....•.... 91

CABOT CORP., SPECIAL BLACKS DIV, ......•... , 13
CIBA·GEIGY-RESINS... . . .. 46-47

DOW CHEMICAL U.S.A 4-5, 73

ENGLISH MICA CO 84

INTERNATIONAL NICKEL CO 19

MANVILLE, FILTRATION & MINERALS Cover 3
MICROFLUIDICS CORP.....................•............ 95
MONSANTO CO 9

PFIZER INC., MPM DIV 2

UNION CARBIDE CORP Cover 2, I, 14-15

NOTE: The Advertisers Index is published for the con
venience of our readers and as an additional service for our
advertisers. The publisher assumes no liability for errors or
omissions.

The Microlluidizer TM M110 Is now ready lor purchase
or lease. Application labs available lor prototype sample

processing. &all 10 arrange avisit or demonstration.

MicroFluidics Corporation
a division 01

Biotechnology Development Corp.
44 Mechanic Street. Newton MA 02164

Telephone: (617) 965·7255

SHAMROCK CHEMICALS CORP....•. . ....... Cover 4
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'.Xum6ug' from Jeillman

For the past year, Howard Jerome has been feeding
the company computer. What has been coming out is
not known to me but the Jerome observations and his
Laws of Programming should give us reason to ques
tion th e resu Its.

Laws of Computer Programming

(1) Any given program, when running, is obsolete.
(2) Any program will expand to fill any available

memory.

If computers get too powerful, we can organize
them into a committee, that will do them in.

If builders built buildings the way programmers
wrote programs, then the first woodpecker that
came along would destroy civilization.

Inside every large program is a small program strug
gling to get out.

If a test installation functions perfectly, all subsequent
systems will malfunction.

Not until a program has been in production for at
least six months will the most harmful error then
be discovered.

And finally-
Machines work, people should think.

• • •

Frank Borrelle, who keeps his files in order by
sending really important stuff to me, provided the
following for safe keeping in the security of Humbug's
files.

Scientists discover new word processing system

Scientists recently discovered another word-proces
sing system, at the heart of which is a Personal
Articulation Device, or PAD, which is a series of
rectangles made from paper. (Paper is a super light
weight material invented by NASA technicians, to have
something to put in their filing cabinets. Paper itself is
derived from trees, the heretofore useless objects
covering valuable mineral deposits in our na~ional

parks.)
The PAD operates in conjunction with a miniature

data processor called the Portable ENCoder/lLustra
tor, or PENCIL. Attached'to the human radium and
ulna, the PENCIL may be activated by the human brain
to produce words. Then again, it may be activated to do
nothing at all as the human brain succumbs to such
outside influences as wine, PacMan, and cable televi
sion.

The PAD and PENCIL system possesses many
qualities not shared by conventional word-processing
equipment. For example, it processes words only as
fast as people can produce them. Sometimes, mirable
dictu (to take a phrase out ofthedeep memory bank), it
even chooses among words before processing them.
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This feature makes the apparatus next to useless for
producing real estate contracts, cookbooks, and
novels based on popular movies. Even in the hands of a
skilled poet, the machinery may yield only a fistful of
"Y0rds per week.

The PAD and PENCIL system is also incapable of
storing the billions of bytes or pieces of information
stored in silicon chips by even the most primitive
conventional computer. The new equipment does not
use silicon chips, poker chips, or in fact any chip more
sophisticated than the occasional potato chip.

Retrieving information from the new system poses
great technical challenges to the user. Nevertheless,
many executives are now investing in tax-sheltered
PENCIL sharpeners and trading heavily in eraser
futures in expectation of a growing demand forthe PAD
and PENCIL system.-From the Printing Manager, Feb.
'84 Natl Assn of Printers & Lithographers

. ..
Our scientific mentor, Dr. Tom Miranda, has shared

his collection of the philosophies of that eminent sage,
Robert E. Ahlf, with us. I feel privileged to be able to
offer some of them below:

• I invented a wheel chair that is propelled by pedals.
• If you take poverty away from poor folks, they won't

have anything.
• That cheerful look on your face fools no one.
• The other day we were talking about cutting out dead

wood and your name came up.
• It is better to have no opinion than to have none at all.
• Double your gas mileage. Change those two little ,

gears in the back of your speedometer.
• I hate people who don't like their fellow man.
• A company is known by the men it keeps.
• No matter how fat a chicken gets, it never shows in

its face.
• Never take away the client's teddy bear.

• • •

The husband was playing cards with the boys and
was having so much fun that the time just slipped by.
When he looked at his watch, it was 5:00 a.m.

He hated the thought of trying to explain to his wife
how he had forgotten the time. He jumped up, rushed to
the phone and called her. When she answered, he
hollered at the top of his voice, "Sweetheart, don't pay
the ransom! I've escaped and I'll be homein30 minutes.

-The Lion

-Herb Hillman
Humbug's Nest

P.O. Box 135
Whitingham, VT 05361
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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
L-- ...,...- CHEMICALS CORPORATlON

Foot of Pacific St.. Newark, N . .J. 07114, Phone (20ll 242-2888

.7 RFt ,,17
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