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THE COMPETITION
HAS BEGUN TO FEEL
THE COMPETITION.

Don't think we aren't
entirely sympathetic.

Ten years ago we hit the
competition with the news
that UCAR Acrylics not only
performed as well as conven-
tional acrylics, but, more
importantly, increased profits
for the paint manufacturer.

What a blow that must
have been.

And matters have gone
steadily downhill for them
ever since.

First, over 140 paint
manufacturers switched to
UCAR Acrylics. Second,
the competition never quite
managed to develop a
product with the cost/per-
formance advantages of

UCAR Acrylics.

UCAR is a registered trademark of Union Carbide Corporation.

Imagine the dilemma.Year
after year having to invent
new excuses for never in-
venting a truly competitive
product.

To find out just why
UCAR Acrylics have caused
so much grief, contact your
UCAR Emulsion Systems
Representative or write to
us at Dept. K3442, 39 Old
Ridgebury Road, Danbury,
CT 06817.

Nothing says we can't feel
sorry for the competition
and show you how to
improve your bottom line at
the same time.

UNION
CARBIDE

UCAR Acrylics



KEEPS
LATEX PAINTS
HEALTHY

VANCIDE TH is a highly effective, economical pre-
servative for latex paints. It prevents the growth of
bacteria that causes latex formulations to turn thin
and watery. Latex paint with VANCIDE TH is just as
thick when it leaves the retailer's shelf as it was when
it left your mixing room.

VANCIDE TH is extremely cost efficient. And be-

cause it's in liquid form, VANCIDE TH mixes quickly
and easily into your formulations.

In the highly competitive market for latex paint,
keep your products healthy with VANCIDE TH. For
more information contact the Paint Department.
R.T. Vanderbilt Company, Inc., 30 Winfield Street,
Norwalk, CT 06855. (203) 853-1400.

@ R.T. Vanderbilt Company, Inc.
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Reflections on the Phenomenon of Fading—
R.M. Johnston-Feller

Polyvinylacetate Emulsion Design and Rheological
Performance in Latex Paints—B.D. Nguyen and A. Rudin

Use of A-B Block Polymers as Dispersants for Non-aqueous
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Influence of Fine-Particle Size Extenders on the Optical
Properties of Latex Paints—L. Cutrone
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Instead, let Modaflow® flow \!* Defoaming. Modaflow breaks ~ Smoothing. Modaflow gives
aid handle these tough jobs: up the air bubbles that cause you outstanding flow-out for a
troublesome foam and frothing surface that's virtually free of
when filling cans and drums. craters, pinholes, fisheyes and
And less entrapped air means other worrisome imperfections

a superior coating surface.



0 using Modaflow.
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Bonding. Forexcellentsubstrate  the F.D.A. for use in many food 800 N. Lindbergh, St. Louis, MO
bonding, better wet-out is contact applications. 63167, or call 1-800-325-4330.
what you need. And that's what For more information, a R 1 N
Modaflow delivers. product sample and a list of emove a lot of worry.
Modaflow is availableintwo  distributors, write to Joanne Add a little Modaflow.

liguid forms and in powder. Katzman, Dept. E1SG, M nsanto
Modaflow is also regulated by Monsanto Chemical Company, 0

®trademark of Monsanto Company ¢ Monsanto Company 1986 MCCMF6-302D
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A Need to Know

A primary objective of the newly-formed FSCT Professional Development Committee
is to provide continuing education opportunities for the technical staff of our industry.

To assist in this regard, the Committee recently prepared a two-page survey form, to
clarify certain demographic aspects of Federation membership and to more accurately
assess member needs.

The form, which was mailed to all members, requires only a few minutes to complete,
and the information it yields will be most useful in the Committee’s efforts to promote
professional development opportunities.

The project should be of real value, but its success is dependent on member coopera-
tion. If you have not already done so, please complete the form and return promptly to the
FSCT office. We will all benefit from this *‘Need to Know !”’

el

Thomas A. Kocis,
Contributing Editor

Vol. 58, No. 736, May 1986



Now...High Gloss

and Corrosion Resistance in a
Waterborne Paint for Metal around the House.

acrylic polymer

High gloss and corrosion protection.
Have both in your waterborne paint for metal.
Use Maincote HG-54 acrylic polymer. For primers and topcoats
that also exhibit outstanding weatherability, gloss and tint retention, and
resistance to chemicals and solvents. Direct-to-metal adhesion is excel-
lent, even on galvanized steel surfaces . . . and under damp conditions.
Properly formulated 3-coat systems withstand 3,000 hours salt

spray. Weatherability is better than that of alkyds.
Maincote HG-54 polymer can also be used in maintenance
paints for storage tanks, bridges, and industrial structures.
Get complete information. Contact your
Rohm and Haas technical representative
or our Marketing Services Dept., Inde-
pendence Mall West, Philadelphia,

PA 19108.
ROHM Y
'HARS

PHILADELPHIA, PA. 19105




Abstracts
of Papers
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REFLECTIONS ON THE PHENOMENON OF FADING—
R.M. Johnston-Feller

Journal of Coatings Technology, 58, No. 736, 32 (May 1986)

Evaluation of the degree of fading on exposed paints by
visual means alone obscures the underlying physical be-
havior of the pigments. It is shown that “Mother Nature is
logical" and that, when hiding is complete, and the disper-
sion is uniform, the rate of fading is constant and is not
appreciably affected by many of the variables of paint for-
mulation, such as pigment volume concentration. On this
basis, the observed visual changes are also predictable.
When hiding is incomplete, however, the rate of fading
increases and is dependent on the nature of the substrate.
lllustrations of these phenomena are presented.

POLYVINYLACETATE EMULSION DESIGN AND RHEO-
LOGICAL PERFORMANCE IN LATEX PAINTS—B.D.
Nguyen and A. Rudin

Journal of Coatings Technology, 58, No. 736, 53 (May 1986)

An instrumental procedure was used to characterize the
rheological behavior and application properties of latex
paints and their parent polymer emulsions. Vinyl acetate-
dibutyl maleate copolymer latices were polymerized with
various particle sizes. Polymerizations were carried out
with or without hydroxyethy! cellulose protective colloid or
a urethane block copolymer associative thickener. The la-
tices were used to produce semi-gloss (40% PVC) paints.

Latices made without cellulosic pelymer in the polymer-
ization step were not thixotropic; those polymerized in the
presence of hydroxyethyl cellulose were thixotropic. Latex
viscosity increased in the order: (a) latex without cellulosic
thickener in the emulsion recipe (non-thixotropic); (b) latex
made with thickener in the polymerization (thixotropic); (c)
latex (a) with post-added cellulosic (non-thixotropic). Addi-
tion of a water-soluble cellulosic thickener to a thixotropic
latex increased the viscosity of the system but decreased
the thixotropic character.

Paint behavior paralieled that of the original latex. Non-
thixotropic latices yielded non-thixotropic paints even when
the mill base contained a cellulosic thickener. Thixotropic
latices produced thixotropic paints.

Semi-gloss paints made from non-thixotropic latices
were more shear-thinning than the corresponding latices.

Vol. 58, No. 736, May 1986

By contrast, paints from thixotropic latices were less shear-
thinning than the parent latices. The associative thickener
reduced shear-thinning character and promoted flow and
levelling.

Differences in latex particle sizes were swamped by the
consequences of including or eliminating the water-soluble
cellulosic polymer in the emuision polymerization recipe.
Particle size had very little effect on levelling behavior of
thixotropic paints. Brushability was also unaffected, except
that very small particle size latices promoted brush drag.

Insights into the thickening action of water-soluble cellu-
losics and urethane block copolymer associative thicken-
ers are discussed.

Who is Mobay?
Who is Bayer AG?
Who is Bayer USA Inc.?

For the answers turn the page.
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Abstracts
of Papers
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USE OF A-B BLOCK POLYMERS AS DISPERSANTS
FOR NON-AQUEOUS COATING SYSTEMS—H.L.
Jakubauskas

Journal of Coatings Technology, 58, No. 736, 71 (May 1986)

Theoretical considerations involved in the dispersions of
pigments are reviewed, ‘including a new class of pigment
dispersants for non-aqueous solvent systems that has
been developed by Du Pont. These dispersants are
polymer molecules containing “polar clusters™ attached to
one end of non-polar polymeric chain. The stability of
dispersed pigment particles is achieved by adsorption of
the “polar cluster” on the pigment surface with the non-
polar portion of the molecule providing a barrier for
pigment-to-pigment interactions. The mechanism of
stabilization of particles is steric (entropic).

Pigment deflocculation is shown to be a function of
dispersant structure, molecular weight polar and non-polar
segments, pigment polarity, and solvent polarity used.

INFLUENCE OF FINE-PARTICLE SIZE EXTENDERS ON
THE OPTICAL PROPERTIES OF LATEX PAINTS —
L. Cutrone

Journal of Coatings Technology, 58, No. 736, 83 (May 1986)

The “spacer” theory suggests that coarse extenders crowd
titanium dioxide particles together, reducing the ideal spac-
ing at which the pigment affects maximum light scattering.
When extender particles of a size closer to that of titanium
dioxide are used, they move between the titanium dioxide
particles and space or separate them for greater scattering
efficiency. This paper gives examples of light scattering
phenomena which are better explained by a new model

12

involving air encapsulation. For example, fine-particle size
extenders were found not to enhance the scattering ability
of titanium dioxide but merely maintain the same level of
opacity as binder is removed at low concentration of titan-
ium dioxide (10% PVC), and a reduction in scattering effi-
ciency as the titanium concentration was increased (20
and 30% PVC). A number of fine-particle size extenders
were used in the study and none improved the scattering
efficiency of titanium dioxide.

STRUCTURE AND PROPERTIES OF AMORPHOUS
SILICA GEL IN COATINGS APPLICATIONS —L. Kutik

Journal of Coatings Technology, 58, No. 736, 91 (May 1986)

Amorphous silica gel is a unique type of synthetic silica
which normally exhibits a high surface area, low density,
and a porous structure. Each of these properties is con-
trolled by the manufacturing process so that highly special-
ized products for a variety of coating applications result.
Physical properties such as pore volume, surface area,
and density are important considerations during the manu-
facturing process. Examples are shown how these param-
eters are modified to optimize the adsorption properties of
silica gels which are used to remove moisture from water
sensitive coating materials. Similarly, the effect of particle
size, density, pore volume, and surface properties on the
flatting efficiency of silica gel pigments is described. Flat-
ting efficiency curves demonstrating the use of silica gel
pigments in various industrial coating systems are present-
ed. The use of recently developed silica gel thixotropes in
various nonaqueous systems is also described, together
with a comparison with other types of synthetic silicas.

Journal of Coatings Technology



Whois
Mobay?

Mobay Corporation is a diversified
manufacturer supplying advanced
materials and technology to the entire
range of American industry.

Mobay ranks among the top 50
chemical and agricultural producers
in the United States with sales of $1.6
billion. Headquartered in Pittsburgh,
Pennsylvania, Mobay has 6,000 em-
ployees nationwide, nine operating
divisions, and six major productionssites.

Mobay is the largest manufacturer
of polyurethane raw materials and
systems used in everything from furni-
ture cushioning to auto bumpers and
body panels, shoe soles and protective
paints. The Mobay family of herbicides,
fungicides, insecticides and other
crop protection chemicals is labeled
for use on nearly 100 different crops.
Other Mobay products include engi-
neering thermoplastics, animal health
products, colorants and industrial
chemicals.

Mobay is research & technol-
ogy-driven, active in introducing and
expanding the use of sophisticated
materials in the production of high-
performance products in key U.S.
industrial and agricultural markets.

Whois
Bayer AG?

Bayer AG (pronounced BUY-er) is one
of the largest chemical and pharma-
ceutical companies in the world, with
headquartersin Leverkusen, Germany.
In 1985, worldwide sales exceeded
$16 billion.

More than 175,000 employees,
10,000 products, 136,000 patents and
26,000 registered trademarks attest to
the outstanding growth and strength
of the Bayer global organization.

The Bayer history of strong invest-
mentin research and development has
produced extraordinary achievements
in healthcare, crop protection, synthetic
rubber and polyurethane chemistry,
including advancements in organic
and inorganic chemistry.

Whois
Bayer
USAInc.?

Bayer USA Inc., the newly named Man-
agement Holding Company of Bayer
AG, locatedin Pittsburgh, Pennsylvania,
will oversee the operations of Bayer's
U.S. activities, total sales of which were
about $4 billion in 1985.

Although Bayer USA Inc. is new,
Bayer’sinvolvement in U.S. industry
is not. In fact, it began more than a
century ago, with the establishment of
the nation’s first aniline dye plant.

Today, through Bayer USA Inc.,
Bayer serves the American market-
place with an outstanding range of
high technology products and
services including:

* Crop protection, engineering thermo-
plastics and industrial chemical
products from Mobay Corporation.

¢ Consumer healthcare, diagnostic,
hospital, biotechnology and
pharmaceutical products from Miles
Laboratories, Inc.

e Graphic and reprographic, medical
and X-ray, photo film, and audio and
video tape products from Agfa-
Gevaert, Inc.

* Computerized typesetting products
from Compugraphic Corporation.

o Synthetic flavors, fragrances and
aroma products from Haarmann &
Reimer Corporation.

* Crop protection product distribution
services from Helena Chemical
Company.

* Specialized polyurethane film prod-
ucts from Deerfield Urethane, Inc.

For more information, write Mobay
Corporation, Pittsburgh, PA 15205-9741.

Mobay Corporation

A Bayer USA Inc. Company

Bayer ]




Zeno W. Wicks, Jr., Industry Educator,
To Present 1986 Mattiello Lecture

At Federation Annual Meeting in Atlanta

The Federation of Societies for Coatings
Technology is pleased to announce that Dr.
Zeno W. Wicks, Jr., former Department
Chairman of Polymers and Coatings at
North Dakota State University, will present
the Joseph J. Mattiello
Memorial Lecture at

was the responsibility for the coatings, ad-
hesives, scalants, and coated fabrics labo-
ratories for the automotive, building, and
general industrial markets division of the
corporation.

Dr. Wicks has con-
ducted or directed in-

the 64th Annual Meet-
ing of the Federation,
at the Georgia World
Congress Center in At-
lanta, November 5-7.

Dr. Wicks will
speak on ‘‘Free Vol-
ume and the Coatings
Formulator'” at the
morning session on
Friday, November 7.

The lecture com-
memorates the contri-
butions of Dr. Mat-
tiello, who did much to
expand the application
of the sciences in the
decorative and protec-
tive coatings field. Dr.
Mattiello, who served as President of the
Federation in 1943-44, was Vice-President
and Technical Director of Hilo Varnish
Corp., Brooklyn, NY, when he died in
1984.

The lecturer is chosen from among those
who have made outstanding contributions
to science, and is selected to present a
paper on a phasc of chemistry, engineer-
ing, human relationships, or other science
fundamental to paint, varnish, lacquer, or
related protective and decorative coatings.

Early Career

Dr. Wicks was graduated from Oberlin
College in 1941 and obtained his Ph.D. in
Organic Chemistry at the University of I1li-
nois in 1944. He then joined the Central
Research Laboratories of Interchemical
Corp. (now BASF Inmont) in New York
City. Initially, he was assigned to work on
drying oil and alkyd resin research.

In his 28-year career at Inmont, Dr.
Wicks served as Director of Central Re-
search Laboratories, Vice-President of
Planning and Commercial Development,
Group Vice-President, and a member of
the Board of Directors. His last assignment

14

dustrial research pro-
jects in the arcas of
coatings, polymers,
coated fabrics, printing
inks, textile colorants,
plastics, and scalants.
In addition, he has
served as a consultant
to a number of govern-
mental agencies with
regard to environmen-
tal regulations in the
coatings industry.

Innovator and
Educator

In 1972, Dr. Wicks
transferred from indus-
try to academia when
he joined the faculty of North Dakota State
University as Professor and Chairman of
the Polymers and Coatings Dept. With
Loren Hill and Peter Pappas, he participat-
ed in the reinvigoration of the first aca-
demic coatings center in the world. In
1981, he was designated a Distinguished
Professor of the university.

In research at NDSU, Dr. Wicks became
involved in a broad range of work related
to different aspects of the coatings field,
partly due to a wide range of interests but
also because of a conviction that onc can
teach about a topic more cffectively if
one has done research related to that topic.
His principal areas of rescarch included
“‘water-soluble’” acrylic resins and baking
enamel systems, UV curing, chemistry of
crosslinking reactions, and viscosity of
oligomer solutions. With his graduate stu-
dents and colleagues, Dr. Wicks published
20 research papers and 14 review and gen-
eral interest papers from 1975-1985. Four
of the research papers were awarded Roon
prizes as the best technical papers offered
for presentation at the Federation’s Annual
Meetings.

However, while active in rescarch, his
first interest was in teaching. He instituted a

modernization and expansion of the course
work at NDSU. The primary emphasis in
the courses was to achieve an understand-
ing of the basic principles and to illustrate
their application to real life problems of
coatings formulation. Dr. Wicks realized
that in many cases there had not yet been
sufficient basic rescarch, and hypotheses
based on work in other fields of chemistry,
especially polymer chemistry, were devel-
oped to provide a tentative basis to relate
science to the art of coatings formulation.
After some years experience with univer-
sity students, courses were designed to be
given as short courses for technical person-
nel from industry companics.

The connection between teaching and
the polymers and coatings industry is scen
by Dr. Wicks as being a totally interrelated
system. And he is particularly interested in
promoting understanding and cooperation
between the two. NDSU's Polymers and
Coatings Department’s Industry Advisory
Committee has proven to be of great value
both to the Department and to the industry
members. It has served as a model for other
departments at NDSU and in some other
universities’ programs for industry-univer-
sity interactions.

Consultant and Lecturer

Although he retired from the faculty at
NDSU in 1983, Dr. Wicks has remained
active as a consultant to the industry,
teaching workshops and short courses on
subjects ranging from polymers and coat-
ings to management practices and produc-
tivity.

By combining his fondness for travel
with the love of teaching, Dr. Wicks, with
his wife, Susan, has brought these courses
not only to companies in the U.S., but also
to China, England, and France.

In addition, he has completed writing
two of the new Federation Serics on Coat-
ings Technology, **Film Formation™ and
*“*Corrosion Protection by Coatings.™”

Dr. Wicks is an Honorary Member of
the Federation’s Northwestern Society and
is an Emeritus member of the American
Chemical Society.

(Continued on page 20)

Journal of Coatings Technology



NALZIN EC cuts primer costs!

CORROSION INHIBITING PIGMENT

NALZIN EC, the newest addition to the vent based primers. NALZIN EC is a cost
NALZIN family, is a non-lead, non-chrome effective replacement for both conventional
corrosion inhibiting pigment designed for sol-  and non-lead, non-chrome pigments. It typi-
cally provides superior performance at lower
cost in solvent based systems trade sales,
OEM and industrial maintenance coatings.
‘ : NALZIN EC corrosion inhibiting pigment—
800 Hours : s | environmentally safe, efficient and econom-
No A/C Pigment | ical too. Our proof is in the sample and in the
e photographic comparison on the left. Mail
the coupon, write or call.

ﬂ‘mmu Chemicals




Automotive Color Control Symposium Will Feature
General Sessions, Workshops, and Equipment Displays

A two-day symposium focusing on the
new Society for Automotive Engineers
Recommended Practice J1545 for instru-
mental color difference measurement for
exterior finishes, to be held June 3-4 at the
Michigan Inn, Southfield, MI, will com-
bine general sessions and workshops
with “‘hands-on’’ equipment demon-
strations.

The Federation is co-sponsoring the
symposium, along with the Detroit
Society for Coatings Technology, the
Detroit Colour Council and the Manu-
facturers Council on Color and Ap-
pearance.

The June 3-4 programming for
coatings will be followed by similar
two-day events, for Soft Trim (June 4-

5) and Plastics (June 5-6).

**J1545,” the culmination of work car-
ried out by an industry-wide committee
formed by the Detroit Colour Council,
specifies the procedures, instruments, and
documentary standards to be used for color
difference measurement of colored parts
and materials supplied for the manufacture
of highway vehicles, and is expected to be
widely adapted and useful for Statistical
Process Control.

The opening session will be devoted to
color difference measurement, with a com-
plete explanation of “‘J1545”" and its im-
plementation. Other sessions will feature
lectures on Statistics of Measuring; Effect
of Metamerism and Alternative 1lluminant
and Standard Observer; Multi-Angle Mea-
surement for Metallic Colors; and Refer-
ence Standards for Matching Parts.

Tuesday, June 3
(Morning)

GENERAL SESSION
(9:00 am to Noon)

“Color Difference Measurement”—
Ralph Stanziola, Industrial Color Technol-
ogy, Bridgewater, NJ

This session will be devoted to a full and
complete explanation of SAE Recommend-
ed Practice J1545 and its implementation.
Special emphasis will be on its application
for determining color difference for auto-
motive materials and parts by coatings per-
sonnel.
(Afternoon)

WORKSHOPS
(1:30 to 3:00 pm)

Three concurrent workshop sessions:
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The lectures will be presented by mem-
bers of the DCC/SAE Color Measurement
Committee, which developed “*J1545.”

Three workshops (two on instrumental
color measurement, featuring equipment
demonstrations; and a tutorial on sample

preparation and presentation) afford an op-
portunity for participants to measure pro-
vided samples and determine correlation of
the various instruments for metameric and
non-metameric samples. Registrants will
rotate from one workshop to the next until
all have been attended.

Participating workshop exhibitors are:
Applied Color Systems, Inc.; DIANO Col-
or Group, Milton Roy Co.; Byk-Chemie
USA, Inc.; Hunter Associates Laboratory;
Macbeth Div., Kollmorgen Corp.; Minolta
Co.; Pacific Scientific Co., Gardner/Neo-
tec Div.; and Collaborative Testing Ser-
vices, Inc.

The closing session will include a panel
discussion on implementation and a sum-
mary of the workshop visual-instrumental
correlation study.

Program

“‘Sample Preparation and Presenta-
tion"—Richard Harold, Hunter Associ-
ates Laboratory, Reston, VA

“Instrumentation ["—Four participating
instrument manufacturers demonstrate.

“Instrumentation 11”—Three participat-
ing instrument manufacturers demon-
strate, along with an explanation of the
Collaborative Reference Program.

WORKSHOPS
(3:30 to 5:00 pm)

Registrants rotate to second round of work-
shops, as assigned.
CoLor CLINIC
(5:00 to 6:30 pm)

An opportunity for one-on-one discussions
with representatives of exhibiting firms,

Color difference samples from the Col-
laborative Reference Program will be fur-
nished to each registrant, and a variety of
automotive materials will be available for
measurement. Registrants are also invited
to bring samples.

Programming is designed so that
registrants will have adequate oppor-
tunity to discuss topics and examine
instrumentation. Time will also be
available for those wishing to pursue
additional inspection of equipment on
display and for onc-on-one discus-
sions with representatives from the
equipment manufacturers.

Attendance will be limited to assure
individual participation.

Symposium General Chairman is
James E. Grady, Pigments Dept.,

CIBA-GEIGY Corp., Birmingham, MI.
General Program sessions are under the
direction of William V. Longley, Design
Center, Ford Motor Co., Dearborn, MI.
Arrangements for the workshops and in-
strument displays are being handled by the
Manufacturers Council on Color and Ap-
pearance.

Registration fee for each two-day seg-
ment is $175, which includes two conti-
nental breakfasts, three coffee breaks, two
lunches, reference material, and bus trans-
portation to the airport at conclusion of
symposium.

To obtain registration/housing forms,
contact Federation of Societies for Coat-
ings Technology, 1315 Walnut St., Suite
832, Philadelphia, PA 19107. Telephone
(215) 545-1506.

and for operation of instrumentation equip-
ment, in an informal atmosphere.

Wednesday, June 4
(Morning)

GENERAL SESSION
(8:45 to 10:00 am)

“Reference Standards for Matching
Parts”’—Richard Pinamonti, 3M Co..
Decorative Products Div., St. Paul, MN

It is important that production lots be com-
pared to physically similar reference stan-
dards, although the official standard may
be a different material.

(Continued on page 18)
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‘Back to School’ Program Sessions
Draw 460 to Southern Annual Meeting

A technical program featuring lectures
by college professors attracted 330 industry
registrants and 130 spouses to the Southern
Society’s “*Back to School”™ Annual Meet-
ing, April 2-4, in Savannah, GA. It was the
highest attendance in recent years at the
annual gathering of the Society.

The entire event was directed by Society
Vice-President, Ronald B. Brown, of Uno-
cal Chemicals Div. The program sessions,
arranged by Brian Budzien, of Lilly Indus-
trial Coatings, consisted of the following
presentations:

(1) “'Rescarch and Purchasing— Part-
ners or Adversaries for Success™ (Keynote
Address)—James Depew, of Glidden
Coatings & Resins Div., SCM Corp.

(2) *'Principles of Film Formation™ —
Dr. Peter Pappas, of North Dakota State
University.

(3) **Chain Growth Polymerization™ —
Dr. Pappas.

(4) “*Alkyds and Polyester Resins™ —
Dr. Pappas.

(5) *"High Solids Coatings"”—Dr. Rob-
son F. Storey, of University of Southern
Mississippi.

(6) “‘Fundamentals of UV Curing —
Dr. Storey.

(7) **Paint Testing and Quality Assur-
ance’'—IJohn A. Gordon, of Eastern
Michigan University.

Others who assisted Mr. Brown with
meeting arrangements were:  Registra-
tion— Seceretary C. Lewis Davis, of
Vi-Chem, Inc., and Treasurer R. Scott

McKenzie, of Southern Coatings Co.:
Golf—D. Willson Blake. of Kemira, Inc.:
Tennis—Melvin L. Penn, of Kerr-McGee
Chemical Corp.; Spouses Activities—
Robert and Ann Link, of R.T. Vanderbilt
Co.; River Cruisc—Philip Aultman, of
Burks, Inc.: and Publicity—Terry Walsh,
of Kinsman Corp. The President of the
Society was Sal Sanfilippo, of Reichhold
Chemicals, Inc.

Officers were clected for the coming

year and serving in these capacities now
arc: President—Mr. Brown: Vice-Presi-
dent—Mr. Davis: Secretary —Mr.,
McKenzie; Treasurer—Ken W. Espeut. of
Carter Coatings Corp.; and Socicty Repre-
sentative— Berger G, Justen, of Justen
Associates.

The 1987 Annual Mecting will be held at
the Americana Dutch Inn, Buena Vista.
FL. April 1-3. In 1988, it will be in
Charleston, SC, April 13-15.

FSCT Establishes A.L. Hendry Award
For Best Student-Authored Papers

The Federation of Societies for Coatings
Technology is pleased to announce estab-
lishment of the Southern Society Alfred L.
Hendry Memorial Award.

The Award is a $1.000 cash prize for
cach of the two best student-authored
papers on some aspect of coatings technol-
ogy. Papers may be authored by cither
graduate or undergraduate students current-
ly enrolled in a college program.

Prospective student authors are invited
to submit manuscripts to the Federation
headquarters office at 1315 Walnut St.,
Philadelphia, PA 19107. Deudline for
receipt of entries in the 1986 competition is
June 20.

Automotive Color Control Symposium

(Continued from page 16)

“Effect of Metamerism and Alternative
Illuminant and Standard Observer”—Rolf
Kuehni, Mobay Chemical Corp.. Rock
Hill, SC

Disagreements may arisc if a material,
cvaluated by means of J1545, is found ac-
ceptable where metameric formulations are
involved.

WORKSHOPS
(10:30 am to Noon)

Registrants rotate to third round of work-
shops, as assigned.

(Afternoon)

GENERAL SESSION
(1:30 to 3:30 pm)

“Multi-Angle Mcasurement for Metallic
Colors™—Thomas Kcane, Pacific Scien-
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tific Co., Gardner/Neotee Div.. Silver
Spring, MD

Since metallic colors are sensitive to the
viewing angle, it may be advantageous to
compute data by using more than one in-
strument gecometry.

“Statistics of Measuring™—Robert Mar-
cus, Macbeth Div., Kollmorgen Corp..
Newburgh, NY

Discussed are the basic statistical quantitics
relative to SAE 11545, along with a de-
scription of statistical criteria needed to
obtain sufficient precision in the color
measurements.

“Implementation”™—A wrap-up session
which includes a panel discussion on auto-
motive utilization and a summary of the
workshop  visual-instrumental - correlation
study.

Presentation to this year's winners will
be made at the 1986 FSCT Annual Meeting
in Atlanta, Nov. 5-7. The Award is admin-
istered by the Federation Educational Com-
mittee. which will also judge the entries.

The Award, sponsored by the Southern
Society for Coatings Technology. com-
memorates the industry contributions of
Alfred L. Hendry, President of A. L.
Hendry & Co., Tampa, FL. and a Past-
President and long-time member of the
Society. Mr. Hendry died June 6. 1985.

Educational Committee member James
E. Geiger is in charge of the 1986 Award
competition. If you have any questions. or
require clarification of any aspect of the
competition, please contact him, ¢/o Sun
Coatings. Inc., 12295 75th St.. N.. Largo.
FL 33540.

Special Discount Fares
Available from Delta
To Annual Meeting

Special arrangements have been
made with Delta Airlines to offer dis-
counted fares within the U.S.to/from
Atlanta, GA_ for the November 5-7
Annual Mecting and Paint Industrics’
Show, at the World Congress Center.
These special fares are available only
when you call the unlisted toll-free
number 1-800-241-6760. Be sure to
ask for the lowest fare available. You
must give the FSCT Convention num-
ber. which is

U235

e J
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ACRYLOID Polyols Come Shining
Through The Toughest Applications.

Today’s urethane finishes have to handle a lot our most well known polymer; new RESINS

of different jobs and hold up to heavy use QR-1003 and QR-1004—for improved chemical
under less-than-ideal conditions. That's why and solvent resistance; new RESINS QR-1033
Rohm and Haas offers an extensive selection and QR-1034—for fast lacquer dry and reduced
of high performance acrylic polyols for isocyanate demand; RESIN QR-946 and
urethane coatings—all backed by extensive REACTIVE MODIFIER QM-1007—for high solids
testing and technical support. ACRYLOID coatings.

polyols can help you meet your specifications So get tough. Go with Rohm and Haas for
—durability ... high gloss with excellent acrylic polyols that come shining through. For
retention . .. solvent resistance . .. fast tape samples and technical literature, contact your
times, good pot life . .. low VOC local Rohm and Haas

representative today, or write
our Marketing Services Dept.,
Independence Mall West,
Philadelphia, PA 19105.

and more.

Our current product line RD H M
includes: ACRYLOID AU-608X, g H n n
ACRYLOID AU-608S, and RESIN a s

QR-999—the new generation of PHILADELPHIA, PA. 18105




Zeno Wicks Presents 1986 Mattiello Lecture;
And Annual Meeting Highlights (continued from page 14)

The theme of the Federation’s Annual
Meeting, ‘‘Compliance and Quality: Rec-
ognizing the Opportunities,’” will focus on
the emerging technologies (such as water-
based, high-solids, and powder coatings)
which are helping the industry meet regula-
tory requirements. Increased awareness
and understanding of potential physiologi-
cal and toxicological effects of coatings
and their raw materials have spurred devel-
opment of these technologies, which are
also responding to increased expectations
of quality products, processes, methods,
and attitudes.

Program Chairman Percy Pierce, of PPG
Industries, Allison Park, PA, and his com-
mittee are developing a schedule of presen-
tations, and have announced planned
sessions on:
® Powder Coatings
® Statistical Process Control
® Color
® Regulatory Compliance
® Manufacturing Seminar
® Society Papers
® Roon Awards Competition Papers

Paint Industries’ Show

The 51st Paint Industries” Show of the
Federation will be held in conjunction with
the Annual Meeting at the Georgia World
Congress Center, and will feature the prod-
ucts and services of more than 200 suppli-
ers to the coatings industry. Currently,
over 96% of available exhibit space is con-
tracted and, with 6,000 industry personnel
expected to attend, exhibit hours have been
expanded to: 11:00 am - 5:30 pm, on
Wednesday, November 5; 9:00 am - 5:30
pm, on Thursday, November 6; and
9:00 am - 3:00 pm, on Friday, November 7.

Registration Fees

Advance registration is available for $50
for members and $65 for non-members.
Fee for spouses’ activities is $35 in
advance.

Also, there will be a special advance
registration fee of $25 for retired members
and their spouses.

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

Registration forms were mailed in April
and are included in this issue (sce pages 23-
30).

Hotels and Reservations
The Federation headquarters hotel will

be the Atlanta Marriott Marquis. Other
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hotels which have reserved blocks of
rooms are: Atlanta Hilton, Atlanta Marriott
Downtown, Holiday Inn-Downtown, Hyatt
Regency, Omni International, Ritz Carl-
ton, and Westin Peachtree Plaza. All re-
quests for housing must be furnished on the
official housing form which has been
mailed and is included in this issue (see
page 29).

Special Air Fares

Delta Airlines, in cooperation with the
Federation, is offering a special discount
fare which affords passengers a 40% mini-
mum savings off Delta’s round trip, un-
discounted day coach fares for those who
travel to the Annual Meeting on Delta’s
domestic system. (For travel from Canada
the discount minimum is 30%).

To take advantage of this discount, you
must:

(1) Leave for Atlanta between Novem-
ber 1-6, 1986.

(2) Stay no longer than 15 days.

(3) Purchase tickets at least seven days
prior to departure.

(4) Phone 1-800-241-6760 for reserva-
tions. Immediately reference the FSCT file
number: U0235. (The special discount
fares arc available only through this
number).

Delta also has a variety of other promo-
tion fares, some of which may represent an
even greater savings. When phoning for
reservations, please ask for the best dis-
count available to your itinerary.

If a travel agent is used, they should
place the reservation through the toll-free
number to obtain the same fare advantages.

Du Pont Improves Safety Training Program

Du Pont Co., headquartered in Wilming-
ton, DE, has reportedly improved its Safe-
ty Training Observation Program (STOP).
The text has been updated to provide cur-
rent safety technology and positive behav-
ior modification techniques. Additionally,
videotapes are being added to the program
to supplement the self-study workbooks,
group discussions, and on-the-job applica-
tions.

STOP was designed to teach supervisors
observation techniques to identify and pre-
vent unsafe acts which cause more than

Anspec Co. Buys HPLC
Equipment from Du Pont

The Anspec Co., Inc., Ann Arbor, MI,
has purchased the HPLC cquipment line
from Du Pont Co., Wilmington, DE.
Included in the purchase were the pump,
detector, and column heater instruments
produced by Du Pont, as well as a new
solvent delivery system developed by Du
Pont and never introduced on the market.
In addition, two patents were also part of
the purchase. One is a method for solvent
blending, and the other is a method for
solvent optimization.

90% of industrial injurics. Improved STOP
is comprised of seven training units.

Rohm and Haas Constructs
Resins Manufacturing Plant

Plans for a state-of-the-art plant for the
manufacturing of acrylic thermoplastic and
thermosetting  solvent-borne resins have
been announced by Rohm and Haas Co..
headquartered in Philadelphia, PA.

The plant, located at Bristol, PA, is slat-
ed for completion in 1987 and will have a
rated capacity in cxcess of ten million
pounds annually.

HunterLab Breaks Ground
For Headquarters

Construction of a 61,000 sq ft corporate
headquarters facility for Hunter Associates
Laboratory, Inc. (HunterLab), Reston, VA,
is underway. The new building will be situ-
ated next to the current headquarters build-
ing which was established in 1978.

HunterLab, a manufacturer of instru-
ments for measuring color, gloss, haze.
and opacity, was started in 1952 by Richard
S. Hunter, currently Chairman of the firm.
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Our water-horne polymers make
coatings that fight off water, humidity

and corrosion.

Proven in many diverse applications, Polyvinyl's spe-
cial-purpose acrylic copolymers, such as NeoCryl®
A-622, have outstanding moisture resistance built
right into the molecule. They dry quickly to high-gloss
clear or pigmented finishes that resist water, humidity,
salt spray and marring.

Formulations based on A-622 serve as primers or
topcoats on wood, plastics and metals. Current uses
include farm tractors, board coatings, truck chassis
enamels, automobile taillight lenses, business
machine housings, plastic shutters and aluminum

NeoCryl A-622
200 hours

Competitive Polymer R
100 hours

siding refinish.

NeoCryl A-622 is precoalesced so it's ready to go
to work. Formulators tell us, “We love it. It's so easy to
use in our plant’

For test information, call (800) 225-0947 (in MA
(617) 658-6600), or write Dept. GR2, 730 Main Street,
Wilmington, MA 01887. Telex RCA 200240.
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Polyvinyl Chemicals Inc.

a member of the ICI Group

Competitive Polymer S
100 hours




More than just a
"Drop InThe Bucket!”

Georgia Marble’s extender pigments are processed
from the whitest, brightest CALCIUM CARBONATE
in the country. These superior extenders are free of
hard agglomerates and over -size particles. They dis-
perse extremely fast, and their low oil absorption
permits heavy loading to lower costs without sacri-
ficing the quality of your paint. Write or call for
samples and technical literature.

@georgla mair-ble
company
industrial sales

2575 Cumberland Parkway, N.W., Atlanta, Georgia 30339

-alm@nnweomp.ny (404)4320131







TO OUR MEMBERS AND FRIENDS:

It is a pleasure for me to invite all those asso-
ciated with the coatings manufacturing indus-
try to attend the Federation’s 64th Annual
Meeting and 51st Paint Industries’ Show at
the magnificent Georgia World Congress
Center, in Atlanta, November 5-7.

It has been six years since the AM & PS have
been in the Peachtree City. The twin events
have grown appreciably since, especially the
Paint Show which will be 50% larger than
in 1980. Attendance has also risen about
20%—t0 6,000.

Complementing and running concurrently
with the exhibits will be the Program Sessions
under the theme—"Compliance and Quality:
Recognizing the Opportunities.” Presenta-
tions will highlight the new technologies which

are helping the industry meet regulatory re-
quirements.

Please come to Atlanta to see the largest and
finest exhibit of materials, equipment, and
services for paint and coating manufactur-
ers—and—to attend program sessions
which will help you to better understand and
prepare for the future.

William Mirick

President, FSCT

(DR. PERCY PIERCE, OF PITTSBURGH,
IS CHAIRMAN OF PROGRAM COMMITTEE

The Chairman of this year’s Annual Meeting Pro-
gram Committee is Dr. Percy E. Pierce, of PPG
Industries, Inc., Allison Park, PA. Seven other
members of the Federation working with him are:
William A. Wentworth, Vice-Chairman, of Jones-
Blair Co., Dallas; Granville D. Edwards, of Shell
Chemical Co., Houston; Loren W. Hill, of Mon-
santo Polymer Products Co., Springfield, MA;
Thomas Hill, of Pratt & Lambert, Inc., Buffalo;
George R. Pilcher, of Hanna Chemical Coatings
Co., Columbus, OH; Ralph Stanziola, Color
Consultant, from Bridgewater, NJ; and Robert
Thomas, of PPG Industries; Inc., Barberton, OH.

ﬁ

JAMES E. GEIGER, OF SOUTHERN,
IS CHAIRMAN OF HOST COMMITTEE

The Southern Society of the Federation will serve
as official host for the 1986 Annual Meeting and
Paint Show. Heading the Host Committee is
James E. Geiger, of Sun Coatings, Inc., Largo,
FL. The subcommittee chairmen are: Spouses—
Mrs. James E. (Lynne) Geiger; Program Oper-
ations—Thad T. Broome, of Precision Paint
Corp., Atlanta; Registration Area—Ronald R.
Brown, of Unocal Chemicals Div., Charlotte, NC;
Federation Exhibit—Dan M. Dixon, of Engelhard
Kaolin Co., Gordon, GA; and Information Ser-
vices—Berger C. Justen, of Justen & Associates,
Tampa, FL.




FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY
1986 ANNUAL MEETING AND PAINT INDUSTRIES’ SHOW
GEORGIA WORLD CONGRESS CENTER, ATLANTA, GEORGIA
WEDNESDAY, THURSDAY, AND FRIDAY, NOVEMBER 5, 6, 7

The Combined Annual Meeting and Paint Industries’
Show Is a Major Educational Activity of the Feder-
ation. This Significant Coatings Manufacturing Indus-
try Event Consists of Three Days of Technical Pro-
gram Sessions and Exhibits, Running Concurrently.

The outstanding papers being readied for presentation
at the Annual Meeting will be centered about this
year's theme—"“Compliance and Quality: Recognizing
the Opportunities.”

The theme focuses upon emerging technologies (such
as water-based, high-solids, and powder coatings)
which are helping the industry meet regulatory require-
ments. Increased awareness and understanding of
potential physiological and toxicological effects of coat-
ings and their raw materials have spurred develop-
ment of these technologies, which are also responding
to increased expectations of quality products, pro-
cesses, methods, and attitudes.

Speakers will come from throughout the world of coat-
ings science.

The Paint Industries’ Show—biggest and best of its
kind in the world—is an international show featuring
attractive exhibitor displays devoted to a wide variety
of raw materials, production equipment, containers,
laboratory apparatus and testing devices, and services
furnished to the paint and coatings manufacturing
industry.

Key personnel from coatings manufacturers in the
U.S,, Canada, and several other countries attend an-
nually. The Paint Show gives them the opportunity to
learn of the latest developments in the industry and to
discuss them with the top technical/sales staffs of the
exhibitors. . . of which there will be more than 225 this
year.

Show hours will be: Wednesday— 11:30-5:30; Thurs-
day—9:00-5:30; and Friday—9:00-3:00.

Eight hotels in downtown Atlanta have reserved blocks
of rooms for the Federation. A map showing the loca-
tion of the hotels and a schedule of rates are included
in this brochure. All room rates are subject to an 8%
City and Occupancy Tax.

All reservations will be processed by the FSCT Hous-
ing Bureau, 233 Peachtree St. NE, Suite 2000, Atlanta,
GA 30043.

Confirmations of reservations will come to you directly
from the hotel to which you have been assigned.
Changes and cancellations—prior to October 5—must
be submitted in writing to the Housing Bureau at the
above address.

After October 5, please direct all inquiries regarding
reservations directly to the hotel, the phone numbers of
which are (Area Code 404):

521-0000  Atlanta Marriott 659-6500
659-2000  Holiday Inn 659-2727
577-1234  Omni International ~ 659-0000
659-0400

Marriott Marquis
Atlanta Hilton
Hyatt Regency

Westin Peachtree 659-1400  Ritz-Carlton

Requests for accommodations at the Marriott Marquis
will be limited to six rooms per company. A parlor
counts as one room.

Reservations for the Atlanta Hilton will be accepted for
arrival beginning Wednesday, November 5, only. Any
reservations requesting the Hilton prior to Wednesday
will be assigned to another hotel.

Most hotels require deposits. Please read your confir-
mation carefully. If a deposit is required, mail it directly
to the hotel.

The phone number of the FSCT Housing Bureau in
Atlanta is: 404-521-6630. Telex 804357.

The Board of Directors of the Federation will meet on
Tuesday, November 4, at 9:00 a.m. in the Marriott
Marquis Hotel. Luncheon is included.



TEL AND CHITE T
No. on
Map Hotel Singles Doubles Suites
1. Marriott Marquis? 88/98/108 108/118/128 $275 & up
(FSCT Headquarters) 150 Concierge 170 Concierge
2 Hilton & Towers? 82/92/102 102/112/122 250 & up
135 Towers 155 Towers
3. Marriott Downtown 79 90 225 & up
4. Holiday Inn 68 68 —
5. Hyatt Regency 82/92/102 104/108/116 225 & up
6. Omni International 88/98/108 108/118/128 250 & up
T Ritz Carlton 99/109 119/129 350 & up
8. Westin Peachtree Plaza 80/90/100 90/100/110 250 & up

(1) All room rates are subject to an 8% City and Occupancy Tax.
(2) Requests for accommodations at the Marriott Marquis will be limited to six rooms per company. A parlor counts as one room.
(3) Reservations for the Atlanta Hilton will be accepted for arrival beginning Wednesday, November 5, only.
Note: Most hotels require deposits. Please read your confirmation carefully. If a deposit is required, please mail directly to the hotel.
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MAIL FSCT Housing Bureau
TO: 233 Peachtree St. NE #2000
Atlanta, GA 30043

Please indicate below the type of accommodations requested and choice of hotels. All reservations will be
processed by the Housing Bureau of the Atlanta Convention & Visitors Bureau. Hotel assignments will be made in
accordance with prevailing availability. The confirmation of your reservation will come to you directly from the hotel
to which you have been assigned. Changes and cancellations—prior to October 5—must be submitted in writing to
the Housing Bureau at the above address. After October 5, please direct all inquiries to the hotel (phone numbers in
this brochure).

All reservations will be held until 6:00 p.m. and none can be guaranteed after October 5.

Single (1 person) 1st
Double (2 persons) 2nd
Twin (2 persons) 3rd
Suite (parlor and 1 bedroom) 4th

Suite (parlor and 2 bedrooms)

Type of Dates
Room Name Arrive Depart

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

Name Telephone

Company

Address

City State or Province

Country Mailing Code

Name of Credit Card and # Exp.Date____ Signature

Note: Requests for accommodations at the Marriott Marquis will be limited to six rooms per company. A parlor
counts as one room. Reservations for the Atlanta Hilton will be accepted for arrival beginning Wednesday,
November 5, only.




The 51st Annual Paint Industries’ Show will be the largest ever sponsored by the Federation

Delta Airlines, in cooperation with the Federation of
Societies for Coatings Technology, is offering a special
discount fare which affords passengers a 40% mini-
mum savings off Delta’s round trip, undiscounted day
coach fares for those who travel to the AM&PS on
Delta’'s domestic system. (For travel from Canada the
discount minimum is 30%).

To take advantage of this discount, you must:
1. Leave for Atlanta between November 1-6, 1986.
2. Stay no longer than 15 days.

3. Purchase tickets at least seven days prior to
departure.

4. Phone 1-800-241-6760 for reservations. Immedi-
ately reference the FSCT File Number: U0235.
(The special discount fares are available only
through this number).

Note: Delta also has a variety of other promotion fares,
some of which may represent an even greater savings.
When you phone for reservations, please ask for the
best discount applicable to your itinerary.

If you use a travel agent, have them place your reser-
vation through the toll-free number to obtain the same
fare advantages.

Delta’s fully-trained meeting specialists will assist you
or your travel agent in making reservations. They will
handle every call regardless of the airline needed or
desired. Delta will maintain a transportation desk in
the World Congress Center during the Federation's
AM&PS.

The annual Federation Awards Luncheon will be held
on Friday at the World Congress Center.

The National Paint and Coatings Association will hold
its annual meeting on November 3-5, 1986, at the
Atlanta Hilton Hotel. Persons wearing NPCA badges
(who sign up at a special registration desk) will be
admitted to the Paint Show on Wednesday only, with
the compliments of the Federation.

FSCT Headquarters hotel, Marriott Marquis, is the newest in
Atlanta
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Aceto Chemical Co., Inc.
Advanced Coating Technologies
Air Products & Chemicals, Inc.
Alcan Powders & Pigments

C. M. Ambrose Co.

American Cyanamid Co.
American Hoechst Corp.
American Society for Testing and Materials
Angus Chemical Co.

Anker Labelers Corp.

Applied Color Systems, Inc.
Arco Chemical Co.

Aries Software Corp.

Ashland Chemical Co.

Atlas Electric Devices Co.

AZS Corporation

B.A.G. Corp.

BASF Wyandotte Corp.

Beltron Corp.

Berol Chemicals, Inc.

Blackmer Pump Div., Dover Corp.
BP Chemicals Ltd.

C.W. Brabender Instruments, Inc.
Brinkmann Instruments
Brockway Standard, Inc.
Brookfield Eng. Labs., Inc.
Buckman Laboratories, Inc.

Bulk Lift International, Inc.
Burgess Pigment Co.
Byk-Chemie USA

Cabot Corp., Cab-O-Sil Div.

Calgon Corp., Div. of Merck & Co., Inc.

Canada Talc Ltd.

Cargill, Inc.

Caschem, Inc.

Celanese Specialty Resins

CEM Corp.

Chemical & Engineering News
American Chemical Society

Chicago Boiler Co.

Clawson Tank Co.

Coatings Magazine

Color Corp. of America

Columbian Chemicals Co.

Commercial Filters

Consolidated Packaging Machine

Continental Fibre Drum Co.

Cook Resins & Additives

Cosan Chemical Corp.

Coulter Electronics, Inc.

Cray Valley Products, Inc.

Crosfield Chemicals

Cuno Industrial Products

Custom Fibers International

Custom Metalcraft, Inc.

Cyprus Industrial Minerals Co.

Daniel Products Co.

Datalogix Formula Systems, Inc.

Day-Glo Color Corp.

Degussa Corp.

University of Detroit

Diagraph Corp.

Diamond Shamrock Chemicals Co.
Process Chemicals Div.

Disti, Inc.

Dominion Color Co.

Dow Chemical USA

Dow Corning Corp.

Draiswerke, Inc.

Drew Chemical Corp.

DSET Laboratories, Inc.

Du Pont Company

Eastern Michigan University
Eastman Chemical Products, Inc.
Ebonex Corp.

Eiger Machinery, Inc.
Elektro-Physik, Inc.

Elmar Industries, Inc.
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EM Industries, Inc., Pigment Div.
Engelhard Corp.

Epworth Manufacturing Co., Inc.
Ericksen Instruments, Inc.
Exxon Corp.

Fawcett Co., Inc.

Fed. Soc. for Ctgs. Tech.
Fillite USA, Inc.

Filter Specialists, Inc.
Filterite

Fricke Enterprises Ideal Mfg.
Fryma, Inc.

H.B. Fuller Co.

Georgia Kaolin Co., Inc.
Globe Trading Co.
Goodyear Tire & Rubber Co.
Gorman-Rupp Co.
W.R. Grace & Co.
Davison Chemical Div.
Grefco, Inc., Dicaperl & Dicalite Depts.

Haake Buchler Instruments, Inc.
Halox Pigments, Div. of Hammond Lead Products
Harshaw/Filtrol Partnership
Henkel Corp.

Hercules Incorporated
Heubach, Inc.

Hilton-Davis Chemical Co.

Hitox Corp. of America
Hockmeyer Equipment Corp.

J. M. Huber Corp.

Hunter Associates Laboratory

ICl Americas, Inc.

lllinois Minerals Co.

Indusmin

Inolex Chemical Co.

Itasco Industries Div., L.W.1., Inc.

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

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

Letica Corp.

Liquid Controls Corp.
Logicom, Inc.

Lorama Chemicals, Inc.
The Lubrizol Corp.

Macbeth Div., Kollmorgen Corp.
Magnesium Elektron, Inc.
Manchem, Inc.

Manville

Marco Scientific, Inc.
McWhorter, Inc.

The Mearl Corp.

Micro Powders, Inc.
Micromeritics Instrument Corp.
Mid-States Eng. & Mfg. Co.
Miller Paint Equipment, Inc.
Milton Roy Co.

Mineral Pigments Corp.
MiniFibers, Inc.

Minolta Corp.

University of Missouri-Rolla
Mobay Chemical Corp.
Modern Paint & Coatings
Monsanto Co.

Morehouse Industries, Inc.
Mozel Chemical Products Co.
Myers Engineering

Nat'l. Assoc. of Corrosion Eng.
National Paint & Ctgs. Assoc.

Netzsch Incorporated

Neupak, Inc.

Neville Chemical Co.

NL Chemicals/NL Industries, Inc.
North Dakota State University
Nuodex/Huls

NYCO

O'Brien Industrial Equip. Co.
Ottawa Silica Co.

P. A Industries

Pacific Micro Software Eng.

Pacific Scientific Co., Gardner/Neotec Div.
Penn Color, Inc.

Pennsylvania Glass Sand Corp.
Permuthane, Inc.

Pfizer, Inc., MPM Div.

Phillips 66 Co./Catalyst Resources, Inc.
Plastican, Inc.

Poly-Resyn, Inc.

Polyvinyl Chemical Industries

PPG Industries, Inc.

Premier Mill Corp

Progressive Recovery, Inc.

Purnell International

The Q-Panel Co.

Red Devil, Inc.

Reeco

Reichhold Chemicals, Inc.
Rheometrics, Inc.

Rohm and Haas Co.
Roper Pump Co.
Rosedale Products, Inc.
Russell Finex, Inc.

Sandoz Chemicals Corp.

Sanyo-Kokusaku Pulp Co., Ltd.

Schold Machine Co.

Semi-Bulk Systems, Inc.

Semicro Corp.

Serac, Inc.

Shamrock Chemical Corp.

Shell Chemical Co.

Sherwin-Williams Chemicals

Silberline Manufacturing Co.

South Florida Test Service, Inc.

Southern Clay Products, An ECCA Company
Univ. of Southern Mississippi, Polymer Science Dept
A. E. Staley Manufacturing Co.

Steel Structures Painting Council

Sun Chemical Corp., Colors Group
Sylvachem Corp.

Tammsco, Inc.

Tego Chemie Service GmbH
Tekmar Co.

Thiele Engineering Co

Tokheim Corp., Fluid Products Div.
Toyo Aluminum K.K.

Troy Chemical Corp

Union Carbide Corp.

Union Process, Inc.

United Catalysts, Inc.

Universal Color Dispersions

Unocal Chemicals Div., Unocal Corporation

R. T. Vanderbilt Co., Inc.
Viking Pump—Houdaille, Inc.
Virginia Chemicals, Inc.
Vorti-Siv Div. M&M Machine

Wacker Chemical Co.
Warren-Rupp-Houdaille, Inc.

Wilden Pump & Eng. Co., Inc.

Witco Chemical Corp., Organics Div.

Zeelan Industries, Inc.
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Introducing ARCOSOLV" PTB ether,
the high-performance/lower-toxicity butyl ether.

Improved performance in water-based coatings.
ARCOSOLV PTB (propylene glycol monotertiary butyl
ether) offers formulators a unique structural blend of
hydrophobicity and hydrophilicity, moderate evapora-
tion rate, low surface tension, excellent coupling
ability, and solvency power for a wide range of resins,
oils and waxes. It can improve product performance
versus formulations using conventional glycol ethers,
such as ethylene glycol butyl ether (EB) and propylene
glycol propyl ether (PP).

Enhanced resin stability improves film
performance.

ARCOSOLYV PTB ether is essentially (99%) secondary in
structure. It does not react with water-reducible alkyd
or polyester resins as conventional EO-based glycol
ethers like EB and EP do. Stable molecular weight
means retention of production quality, and can provide
higher customer satisfaction.

Improved toxicology profile.

Like all ARCOSOLYV P series ethers and acetates,
ARCOSOLV PTB ether has been tested and found to
be of low toxicity. In testing specifically designed to

ARCO Chemical Company

Division of AtlanticRichfieldCompany

¢ 1986 AtlanticRichfieldCompany

address the EPA's questions on EB, no evidence of
blood or reproductive organ toxicity was found with PTB.

The CASE for formulation with ARCOSOLV P
series ethers keeps getting stronger.

When you consider cost, availability, safety and effec-
tiveness, ARCOSOLV PTB ether is the new product of
choice in water-based systems.

Add this to ARCO Chemical's

complete line of PO-based ethers ey

and acetates, and formulators now .
have a full range of low toxicity,
high-quality products to choose
from.

Come to ARCO Chemical
for formulation assistance.
Call us toll-free for more infor-
mation: 1-800-354-1500. Or
write ARCO Chemical Company,
ARCOSOLYV Solvents,

1500 Market Street,
Philadelphia, PA 19101.




Ruth M. Johnston-Feller

Ruth Johnston-Feller has more than 30
years’ experience in industrial color tech-
nology. Before joining CIBA-GEIGY in
September 1973, she was Director of
Application Services of the Color Systems
Division of the Kollmorgen Corporation.
Prior to joining Kollmorgen in 1967, she
was Project Leader for Color Research at
the Coatings and Resins Division of PPG
Industries, Inc. She was one of the first in
America to introduce instrumental color
control in the manufacture of paint.

Author of more than 45 technical arti-
cles, Mrs. Johnston-Feller contributed
the major chapter on “‘Color Theory’ in
the three-volume Pigment Handbook,
edited by Temple Patton and published by
J. Wiley & Sons. She has taught numerous
courses on color and the behavior of color-
ants and has lectured on color science at
many universities.

Ruth Johnston-Feller attended Carthage
College and is a graduate in Chemistry
from the University of Illinois where she
worked for the Chemistry Department in
the development of spectrophotometric
techniques. During World War 11, she was
associated with the Penicillin Research
Project at the U. S. Department of Agri-
culture’s Northern Regional Research
Laboratory.

Mrs. Johnston-Feller, the former Ruth
M. Johnston, is presently consultant in col-
or science to the Research Center on the
Materials of the Artist and Conservator at
Mellon Institute, Carnegic-Mellon Uni-
versity, Pittsburgh, where she directs the

color-science laboratory and the research
program on fading of paints and textiles.
The Research Center, which receives its
basic support from the Andrew W. Mellon
Foundation, is directed by her husband,
Dr. Robert L. Feller, who, for 35 years,
has been engaged in research on new meth-

ods and materials for the preservation of

artistic and historic works.

Before joining her husband in Pittsburgh
in 1975, Mrs. Johnston-Feller was Man-
ager of the Coatings and Colorimetry Lab-
oratories of the Pigment Department of
CIBA-GEIGY Corp. in Ardsley, NY,
where she was responsible for the testing
and evaluation of pigments for the coatings
industry and for supervision of the Colori-
metry Laboratory’s work on the application
of color technology in the plastics, paint,
textile, and paper industries.

In 1970 Ruth Johnston-Feller received
the Federation's Armin J. Bruning Award
for her outstanding contributions to the sci-
ence of color. In 1977, and again in 1978,
Mrs. Johnston-Feller and her associate at
CIBA-GEIGY, Dennis Osmer, were
awarded the Dry Color Manufacturer’s
Award for the ycar’s outstanding publica-
tions in the JourNAL oF CoaTINGS TECH-
NOLOGY on the subject of color science as
applied to the paint and coatings ficld.
Their two award-winning publications con-
cerned the quantitative evaluation of var-
ious aspects of appearance changes of
paints following cxterior cxposure. In
1984, Mrs. Johnston-Feller received the
Inter-Society Color Council's Macbeth
Award in recognition of her outstanding
recent contributions to the subject of color.

Affiliation with the work of the Center at
Mellon Institute has given Mrs. Johnston-
Feller the opportunity to expand her re-
search interests in the evaluation and quan-
tification of colorant fading. In a series of
papers with Robert Feller and Catherine
Bailie, she has documented the way that
both transparent and opaque paints fade in
a predictable manner. It is this latter work
which is the subject of her Matticllo Lec-
ture.

Mrs. Johnston-Feller has given many
years of dedicated service to the Feder-
ation. A former member of the Board of
Directors, she has served as a member of
the Publications Committee, the Profes-
sional Development Committee, and of the
Editorial Review Board of the JoOUrRNAL oF
Coartings TEcHNOLOGY, and continues to

work on the Definitions Committee. She
served for several years as a member of the
Board of Trustees of the Paint Research
Institute.

Much of her service to the Federation
was associated with color science. For
many years she was Chairman of the Fed-
eration’s Inter-Society Color Council Com-
mittee and Chairman of the FSCT delega-
tion to the Inter-Society Color Council. as
well as Chairman of the Bruning Award
Committee. She assisted the FSCT Annual
Meeting Program Committees, arranging
many sessions of particular interest to the
ladies as well as to the men of the Feder-
ation. She coordinated the work of the
ISCC Committee of the Federation in con-
tributing definitions of more than 400 color
terms in the Paint/Coatings Dictionary.
1978, a section that was published scpa-
rately in 1979 as the Glossary of Color
Terms. She is past Chairman of the Prob-
lems Committee of the Inter-Society Color
Council.

In addition to the Federation and the
Inter-Society Color Council, Mrs. John-
ston-Feller is a member of numerous other
professional Societies: American Chemical
Society, American Society of Testing and
Materials, American Association of Muse-
ums, Optical Society of America. the
American Institute for Conscrvation of
Historic and Artistic Works, and the Inter-
national Institute for Conservation of His-
toric and Artistic Works. She is listed in
American Men and Women of Science.
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1985 JOSEPH J. MATTIELLO MEMORIAL LECTURE

Reflections on the Phenomenon of Fading

Ruth M. Johnston-Feller
Mellon Institute, Carnegie-Mellon University*

Evaluation of the degree of fading on exposed paints
by visual means alone obscures the underlying
physical behavior of the pigments. It is shown that
“Mother Nature is logical” and that, when hiding is
complete, and the dispersion is uniform, the rate of
fading is constant and is not appreciably affected by

many of the variables of paint formulation, such as
pigment volume concentration. On this basis, the
observed visual changes are also predictable. When
hiding is incomplete, however, the rate of fading in-
creases and is dependent on the nature of the sub-
strate. lllustrations of these phenomena are presented.

Before addressing the subject of fading I would like to pay
tribute to the many friends and to the suppliers to the coatings
industry who, each year, put on the wonderful Paint Industries’
Show. The event is always informative and is often entertaining
as well. I have a special appreciation for the effort required,
having worked for suppliers—I can remember the rush to get the
booth set up, to get everything working, and then the long,
tiring hours of standing. But I also remember the fun of it and
the enlightenment of learning about problems that need an-
swers. It's a wonderful forum for learning for supplier and user
alike. Happy S0th birthday, Paint Industries’ Show.—R.M. J-F.

INTRODUCTION

Many of the beautiful colors which provide us with enjoy-
ment in our surroundings will ultimately fade and deterio-
rate. The purpose of these remarks is to describe a tech-
nique for quantifying the degree and rate of fading of
colored material during exposure to light or other dele-
terious conditions. Visually we observe the change and
particularly so when we can compare the color to the
original, unexposed material. However, because our vi-
sual system is integrative rather than analytical, we can-
not quantify the degree of observed change in physical
units (see Figure 1). By making spectrophotometric mea-
surements and by using color-matching equations, we can
determine the amount of a pigment that remains after

*4400 Fifth Ave.. Putsburgh, PA 15213
Presented at the 63rd Annual Meeting of the Federation of Societies for Coatings Technology .
in St Lours, MO, October 9, 1985

Vol. 58, No. 736, May 1986

exposure by computing the pigment concentrations neces-
sary to match it in its faded state.

In previous publications,' a method was described
for quantifying the changes in different appearance attri-
butes, such as the amount of specular reflectance (gloss),
degree of chalking, pigment fading, and vehicle yellow-
ing, following exposure. The techniques to be described
here apply only to the pigment fading. Corrections for the
other changes in appearance must first be made for rea-
sonable results to be achieved.

HISTORY

Back in the late 50’s and early 60’s, the first color-
matching computer, COMIC, an analog computer devel-
oped by Davidson and Hemmendinger,* came into use. It
occurred to Bob Feller and to me (Ruth Johnston at that
time), that if the Kubelka-Munk equation could be used to
compute a pigment formulation for a measured color
which we desired to match, it might also be used to
determine the pigment composition necessary to
“‘match’’ a measured faded paint color. So we tried it and
got a clue as to what appeared to be happening in the
course of fading.

In the intervening years, we worked somewhat sporadi-
cally on the problem and studied a few of the variables.
After we were married in 1975, and | was back in Pitts-
burgh, we set about to study the problem more concerted-
ly and systematically. Most of the results reported here
have been obtained during these past ten years.
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The photogranh in Ficure 1 in the article, "Reflections on the Phencmenon of
Fadine," by Buth M. Johnston-Feller, (JCT May, p.3k) was reversed. Original

alizarin concentration should have been displayed in the left column of chips,
evidenced by darker shades of color, with the right column of chips reflectin

the faded state.

From : J. Coatings Technol. 58 (738) 1086 : 63

cause of the presence of some purpurin—1,2,4-trihydroxy-
anthraquinone—which is less stable to light. The pur-
purin fluoresces a bright yellow-red, providing a means
for distinguishing the natural madder from the synthetic
variety. Natural madder lakes were also made from other
Rubia plants. The lake made from Rubia Peregrina,
which contains a high proportion of pseudopurpurin,
1,2,4-trihydroxyanthraquinone-3-carboxylic acid, is
more stable than the alizarin lake.* The natural madder
lake sold by art suppliers today may be of this type.
Feller identified the presence of madder lake in the
beautiful Fayum portrait, shown in Figure 2, painted
sometime in the third century, A.D. Fayum, a region in
Egypt southwest of Cairo, was under Roman domination

Figure 1—Can you tell by visual evaluation the fraction of the

original alizarin concentration in the left column of color

chips that remains in the corresponding color chips on the
right?
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Fayum portraits of women were similarly altered.) This
sophisticated *‘personality portrait’’ was painted more
than 1200 years before the Mona Lisa yet she appears just
as modern. It is in the collection of the lovely Toledo
(Ohio) Museum of Art.

Returning to our choice of alizarin lake as a major
pigment in our studies, a second reason for its selection is
that it is still used by artists today who love its high
chroma and transparency and, most of all, its unique red
hue unmatched by any modern red pigments. Alizarin
was the first natural dyestuff to be synthesized successful-
ly, by a pair of German chemists in 1868.% Much of the
alizarin used since that time is the synthetic variety,
although natural madder lake is still available today.

A further reason for choosing alizarin lake for our
fading studies is that it is only marginal in lightfastness
relative to modern organic pigments. Hence, fading re-
sults could be achieved in a reasonable period of time.
The specific pigment we used is X-686 from Imperial,
then Hercules, and now CIBA-GEIGY.

Our early work with COMIC indicated that, regardless
of the ratio of alizarin lake to titanium dioxide—that is,
regardless of whether the mixture was light or dark in
color—the same percentage of the colorant originally
present faded during a specific period of exposure in a
xenon-arc Fade-ometer®, using Pyrex® filters. Thus, if a
paint with 5.0% alizarin lake and 95% TiO, lost 10% of
the lake in 100 hours of exposure, leaving 4.5% un-
changed lake in the faded paint, it was found that a paint
panel containing 50% alizarin lake-50% TiO, would also
lose 10% of the colorant originally present during the
same period of exposure, leaving an alizarin-lake concen-
tration of 45% in the faded film. Moreover, we also found
that we had to add some yellow—which was not there
originally—in order to match the faded samples. We
suspected that the alizarin red lake was going through a
yellow intermediate form before becoming colorless. To
a physical chemist. this behavior suggests a first-order
behavior, with an intermediate, or a consecutive reaction
involving the formation of the yellow, A— Y — C.
where A denotes the original alizarin, Y denotes the
yellow intermediate, and C represents the final colorless
form.

A search of the paint literature at that time revealed
only one article attempting to treat the fading of paints
analytically. Haug, in 1952, proposed that pigments in
paints faded according to a first-order rate, but his data
were o poor as to cast considerable doubt.® In contrast,
the fact that molecularly-dispersed dyes in gelatin, meth-
yl ethyl cellulose. or collodion, frequently faded accord-
ing to first-order behavior had been demonstrated by
Baxter, Giles, and coworkers in the late 1950°s.7* They
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used the Beer-Bouguer Law in determining the concentra-
tion of the dyestuffs remaining. A few years later Kortum
used the Kubelka-Munk K/S function to follow the ther-
mally-induced fading of photo-darkened dyes absorbed
on various substrates.” Subsequently, the Kubelka-Munk
K/S function was used to demonstrate that light-induced
fading of dyes in pharmaceutical tablets followed the
first-order behavior.'" Incidently, in the late 50’s and
60’s, Rushton and his coworkers showed that rhodopsin,
the light-sensitive pigment in the rods of the eye, and
erythrolabe and chlorolabe, light-sensitive pigments in
the cones of the eye, bleach and also regenerate according
to first-order kinetic rates. "'

Some of the data and ideas to be presented here have
been published previously, but in journals which industri-
al paint chemists are not likely to see, publications associ-
ated with the conservation of art objects.'”> '* These
articles included details, Kubelka-Munk equations, for
example, which need not be reviewed for the technical
readership of the JOURNAL oF COATINGS TECHNOLOGY.

EXPERIMENTAL

We applied the paints over glass lantern slides so that
we could measure them over white and over black sub-
strates to determine their degree of opacity and also so
that we could expose them over white and over black
backgrounds. The white background used for the expo-
sure was a stack of Millipore® filters which makes a
nearly perfect reflector over the near ultraviolet, visible,
and near infrared range. The black background used was
a matte optical black paint, which absorbed most of the
radiation in this range. The backgrounds were not in
optical contact with the glass, but were touching the
glass.

The vehicle used for these studies was a solvent-dry
system based on a poly (vinyl acetate) of moderate molec-
ular weight, Vinac® B-7, a polymer of excellent photo-
chemical stability similar to those sometimes used by
art conservators as a vehicle for retouching paintings. The
major pigments used were alizarin lake (CIBA-GEIGY
X-686) and a rutile titanium dioxide which exhibits low
photochemical activity (Ti-Pure® R-960).'"

Separate dispersions of the TiO, and of the alizarin lake
were made by ball-milling in a solution of the vehicle. The
TiO, dispersion was made by weight with 29.24% of the R-
960 pigment, 31.13% of Vinac B-7, and 39.6% xylene. The
clear base was a mixture of 44.0% Vinac B-7 and 56.0%
xylene. The best dispersion of the alizarin lake X-686 was
made with 6.95% pigment, 28.56% Vinac B-7, 36.44%
xylene, and 28.06% toluene. The alizarin-lake dispersion
which we label as poorest was made with 7.25% of alizarin
X-686 (different lot), 37.8% of Vinac B-7, 48.1% of xy-
lene, and 6.8% of cellosolve acetate. Blends of these single
pigment dispersions were then made to achieve the desired
concentrations of each.

Spectrophotometric measurements of the glass panels
were made using the **Trilac’” recording spectrophotometer
(Leres, Alfortville, France) equipped with a small digital
computer for 0% and 100% line corrections at 10 nanometer
intervals from 400 to 700 nm. Tristimulus calculations and
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PHENOMENON OF FADING

Figure 2—Portrait of a woman, Fayum region of Egypt, paint-

ed in the Third Century, A.D. on linden wood. The red pigment

in the gown was identified as alizarin-based. (Portrait of a

Woman, 71.130, the Toledo Museum of Art, Toledo, Ohio. Gift
of Edward Drummond Libbey)

color-difference calculations were based on these 31 wave-
length-corrected measurements. Measurements were made
with the specular reflectance included (total reflectance) and
excluded (diffuse reflectance) to monitor any changes
which might occur in the surface reflectance. For some of
the samples, the instrument was operated manually to ob-
tain data in the near ultraviolet region, to 360 nm. Spectro-
photometric measurements on a few very small samples
were made using the Color-Eye® Model 1500.

Depth of fading measurements were made on cross-
sections of the paints imbedded in beeswax using a Leitz
microscope at a magnification of 275 diameters with a
calibrated grid in the eyepiece. Since these measurements
of the depth of the faded zone were relatively subjective
judgments, several observations were made by several
observers and the results averaged.

The only equations presented here are those describing
first-order kinetics and those for consecutive first-order
reactions.

The kinetic first-order rate equation is

dc _
T—k,C (1)

where dC/dt is the rate of change in concentration, C, and
k; is the proportionality constant, i.e., the specific rate
constant. Expressed in the integrated form

InC = InC, + kit (2)

where C is the concentration at time t, C, is the initial
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Figure 3—Alizarin-lake concentration remaining plotted on

the log-based y-axis vs exposure on the linear x-axis. The

slope of the lines is indicative of the rate of fading according

to first-order kinetics. Note that after about 5400 kJ/m? expo-

sure, about 365 hours, less than 30% of the initial alizarin lake

remains. Thus the rate of fading remains constant over a wide
range of concentration

concentration, and In refers to the logarithm to the base,
e.'® For decay reactions, k, is negative; for first-order
growth, k; is positive.

In the case of consecutive reactions, each of which
exhibits first-order behavior, there is a second rate con-
stant, k,, describing the rate of change of Y to C. This
may be represented by

k, ka
A— Y — C (3)
The method for determining k, when the absolute concen-
tration of Y is not known is complex and will not be
described here.!”

Unless noted otherwise, the color-matching calcula-

tions using the Kubelka-Munk two-constant equations

Table 1—Experimental Design of Alizarin Lake-TiO2 Mixtures

PVC Relative Percent Alizarin Lake

of = = =
TiO2 25 17.5 50
25 X X X

76 S I . X X

Ules sinpmmesBonac 0 & X X

2005 2 o o s R § X
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were used to determine the concentrations of pigments.'®
The Saunderson correction for surface reflectance was
used with the first surface reflectance, k,, as 0.04 (4%)
and the internal surface reflectance, k,, as 0.60 (60%).

The panels were exposed in a Model 65-WRC xenon-
arc Fade-ometer equipped with Pyrex glass filters which
effectively eliminate radiation below 310 nm. The air
temperature in the chamber averaged 30.5° to 35°C; the
black panel temperature ranged between 59° and 60°C.
The ambient air in the chamber remained at approximate-
ly 20% relative humidity. Each time the panels were
removed for measurement, their position was randomized
for the next exposure period. Attempts to raise the humid-
ity to determine the effect of higher humidity on the rate
of fading resulted in severe water spotting on the panels
and was abandoned.

Because the intensity of the polychromatic irradiance
in the Fade-ometer declines with the age of the xenon-arc
lamps, the fading rate calculations are expressed in terms
of “‘exposure’’ rather than time, the exposure expressed
in kilojoules per square meter (kJ/m?), as determined
with a light-monitoring device that measures the intensity
of the radiation at 420 nm. During these experiments an
average of 14.8 kJ/m? was equivalent to one hour of
exposure.

100.0
80.0

: Alizarin Lake with TiOz at Complete Hiding
[: Vinac® B-7 Vehicle
Poor Dispersion

60.0
50.0

40.0

30.0

20.0

10.0
8.0

6.0

4.0

Relative Concentration of Alizarin Lake, Weight Percent

2.0

1.0 1 il e I I
| 2 3 4 5 6 7

Exposure : Thousands of kJ/m?at 420 nm

Figure 4—Rate curves similar to Figure 3 but based on data

obtained on a poorer dispersion of alizarin lake. In this case,

the rate remained constant only until about 1500 kJ/m? expo-

sure, at which point the rate slowed increasingly as the ali-

zarin concentration in the original panels decreased. At the

break in the curves, about 30% of the alizarin lake initially
present had been lost
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Figure 5—Log-log graph of the maximum amount of the tran-
sitory yellow formed vs the initial concentration of alizarin
lake, indicating that they are related although not proportional

RESULTS

Throughout this section describing the results on the
many samples studied, data measured on representative
samples will be illustrated and only summary data includ-
ed for many of the other panels studied.

Alizarin Lake-TiO2 Mixtures
At Complete Hiding

The variables to be considered in this series of experi-
ments include the relative ratio of alizarin lake to TiO,,
the pigment volume concentration (PVC) in the dried
film, the quality of the alizarin-lake dispersion, the vari-
ability between lots of alizarin lake X-686, and measured
differences in fading rate between alizarin-lake pigments
from other suppliers.

In all of our work in the poly(vinyl acetate) vehicle
Vinac B-7, the mixtures at complete hiding were made
using a very simple experimental design shown in Table 1.
Other samples were made but we tried to include a suffi-
cient number of these eight samples to provide a ready
correlation between batches of panels each time.

Equation (2) is the integrated form of the rate equation
and tells us that if we plot the concentration-of-alizarin-
remaining on the log axis (y axis) of semi-log paper,
against the time-of-exposure on the linear axis (x axis),
we should get a straight line when behavior is according
to first-order kinetics. The slope of the line is equal to k,,
the specific rate constant of change (fading) in the con-
centration of alizarin lake. In Figure 3, we see such plots
for five mixtures of alizarin mixed with TiO; in the Vinac
B-7. The relative alizarin-lake concentration is given on
the log scale on the left. The exposure, that is *‘intensity
times time,"’ is presented on the x axis, expressed as
thousands of kJ/m? at 420 nm.
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To me this graph is as beautiful as the lovely Fayum
portrait because it is telling me that Mother Nature is
wonderfully logical and does things in an orderly fashion.
Because the lines are parallel, the graph tells us that the
rate of fading is a constant whether the amount of alizarin
lake is 50% with 50% TiO,, as in the case of the top curve
of Figure 3, or whether the amount of alizarin lake is
2.5% with 97.5% TiO,, as in the case of the two lowest
curves. The two lower sets of curves represent paints with
the same alizarin/white ratio, but different pigment vol-
ume concentrations in the film. At the time we stopped
the exposure, after about 5400 kJ/m?, a little over 15
days, less than one-third of the initial alizarin remained.
The average fading rate constant, k, for these samples
was —2.4 X 10~%. The slope of each curve was calcu-
lated by the least-squares method.

(We use a convention in our kinetic studies for our own
convenience: the specific rate constant is given a negative
sign when it applies to the rate of loss or degradation of
the characteristic we are measuring. We use a positive
sign for k; when it applies to the rate at which a character-
istic we are determining increases. For example, we cal-
culated the rate at which the colorless upper layer was
forming, and in this case the k, for that determination is
positive and also first order. We will not describe that
work here.)

100 — T T T T T T
Alizarin-Yellow
(1, 2-dihydroxyanthraquinone )
Sk ydroxyanthraq .
—— Masstone PVC =6.9 ///’
BOL —==Tint 1‘.5?;» in 88.5%Ti02///’ i
PVC=10.0 7
//
//
__T0F / T
S 5
kS /
. 6ok / 4]
8 it
s /
S sof / 1
< /
@ P4
€ a0 /
o /
S /
/
@ Tint 7
30 o~ .~
20
10+
Masstone

1 1 | 1 L i i1
420 460 500 540 580 620 660 700
Wavelength (Nanometers)

Figure 6—The optical constants used for determining the
amount of the transitory yellow were determined from the
spectral curves of the pure ‘“‘unlaked” alizarin. The tint shown
here was later exposed in like fashion to the other mixtures
and found to fade according to first-order kinetics but much
more slowly than the transitory yellow component
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Figure 7—Curves showing loss of alizarin-lake concentration

and change in concentration of the transitory yellow vs expo-

sure. The increase to a maximum concentration and subse-

quent decrease is characteristic of a sequence of reactions,

each obeying first-order kinetics involving an intermediate,

A — Y — C. This example involves the poorer dispersion
of alizarin lake

The results are not always as neat as those shown in
Figure 3. Consider Figure 4. These samples were made
from a different dispersion and a different lot of alizarin-
lake pigment mixed with the same TiO, dispersion. The
exposure of this set was continued for almost 7000 kJ/m?.
The curves appear to have two first-order stages, the first
up to 1500 kI/m? followed by a slower second stage. Such
a break in the rate curve has been reported by oth-
ers.7,9‘19.2(l

During the initial stage, up to 1500 kJ/m?, the reaction
constants agree well with those obtained in the series
illustrated in Figure 3, i.e., an average value of the slopes
in this series was —2.6 x 10 *. We suspected that the
dispersion was not as uniform in this series because of a
difference in handling properties. If this were the case,

Figure 8—Photomicrograph of a cross-sectioned cut made

through a ridge of faded pink paint found in a modern oil

painting. The white faded portion at the top and the unfaded

pink below illustrate clearly that fading occurs in layers. Mag-
nification is about 10 diameters
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we considered the slower rate in the second stage may
have been the result of the presence of some larger parti-
cles, which would fade at a slower rate than the smaller
particles, a behavior well-known to the paint industry.”'
Fractionation of the X-686 alizarin-lake pigment by sedi-
mentation confirmed this—paints made with the very fine
particles faded at the same rate as the initial stage ob-
served here, and the same as observed in the series illus-
trated in Figure 3, much faster than the paints made with
the larger-sized particles that had rapidly settled out of
the suspension. The fading rate curves for these larger
particles were not linear for very long. The linearity held
up to a loss of 10%, however, and the rate constant was
—0.36 x 10 *, almost an order of magnitude slower
than exhibited by the smaller particles.

Even with the series illustrated in Figure 4, however,
the first-order behavior was obeyed until 30% of the
pigment present originally had faded, extending over a
very large visual change. Just how large this color differ-
ence is after 30% of the original alizarin lake has faded is
illustrated in Figure 1. All of the paints on the right side
of the pairs contain 30% less alizarin lake than their
opposites on the left side. For most applications in the
paint industry these differences are very large: so, even
though this first-order kinetic behavior interpretation be-
gins to fail after 30% of the colorant has faded, applica-
tion of kinetic techniques is still practical. And any
prediction based on this initial rate will hold over major
loss of original color.

One of the effects we have found in all of our panels
made with alizarin lake and TiO,, when the paints are at
complete hiding, is that our color-matching calculations
invariably indicated that the exposed panels contained a
little yellow not present in the unexposed panels. a hint to
us that the red-colored alizarin lake probably passed
through a yellow form before becoming colorless. This
effect is not surprising because any red colorant, in a
sense, has more chromophoric groups in its molecule than
a yellow material which in turn has more than a colorless
material. That the yellow which developed is associated
with the alizarin lake is illustrated in Figure 5. which
shows the calculated maximum concentration of yellow
component plotted against the initial concentration of
alizarin. We have observed this same behavior on other
red colorants. For example, carmine red (carminic acid
lake) and Fastusol Red (C.I. Direct Red 81. a diazo
compound) behave similarly.

We do not know what the yellow substance is and,
hence, did not have its optical constants to put into our
color-matching computations. We used for the calcula-
tion, instead, the optical characteristics of any yellow
pigment of moderately high chroma. For the purpose of
determining the rate of this transitory yellow’s behavior,
it doesn’t matter, as long as the same spectral character of
the yellow is used throughout the calculations of the rate
constants. We need to know only relative concentrations.
In the case illustrated in Figure 5, we used the calibration
curve of pure 1.2-dihydroxyanthraquinone. a yellow
compound.

We had used the K and S constants of various other
yellows, such as synthetic yellow oxide, but were curious
to know whether there was a possibility that the bonds
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between the alizarin and the calcium-alumnia complex
were being attacked first; therefore, we made a dispersion
of the pure alizarin chemical and made paint mixtures
with TiO,, the same as we had done with the laked
pigment. The unlaked alizarin compound was found to be
far more lightfast than our transitory yellow by an order
of magnitude. It is interesting to note that the pure
1.2-dihydroxyanthraquinone also faded according to
first-order behavior with k, = —7.1 x 10 °. Figure 6
illustrates the spectrophotometric curves of paints made
as the masstone and as a tint of the pure chemical.

In two consecutive first-order reactions, the second,
intermediate component, starting at zero concentration,
first reaches a maximum and then begins to decrease. A
typical change in the relative concentration of our transi-
tory yellow is illustrated in Figure 7 for one of the sam-
ples displaying the break in the curve. The value of k,,
the fading of the yellow, was always faster than the value
of k;. For the sample illustrated in Figure 7, k, was
—8.4 x 10 *."7 The amount of the transitory yellow
component varied depending on the particular alizarin
dispersion being used. Thus, much smaller amounts were
detected in the samples illustrated in Figure 3, the better
dispersion, than in those illustrated in Figure 4, the
poorer dispersion.

Depth of Fading

In paints at complete hiding, fading tends to occur in a
layer or zone, as can be seen in Figure 8, which illustrates
the change in color with depth when a small chip has been
removed from a thick portion of a faded painting. (Please
don’t think conservators and conservation scientists take
great chunks out of the masterpieces they are studying.
This is a photomicrograph at a magnification of about
10 X . The tiny **section’’ was made by the conservator to
demonstrate beyond any doubt that this area of the paint-
ing had suffered severe fading.)

We measured the depth of fading in our paint samples
by microscopically examining a cross-section imbedded
in beeswax using a calibrated grid in the eyepiece of the
microscope. Because this is a subjective technique, sev-
eral observers estimated the apparent depth of the faded
zone several times and the results were averaged. Figure
9 shows these estimated average depths of fading in terms
of the height of the dowels placed on a plane grid with the
relative alizarin lake-TiO, concentration on one axis and
the pigment volume concentration on the other axis. The
color of the dowels represents the color of the unexposed
samples. As is to be expected, the depth of fading into the
film is a function of both the relative concentration of the
alizarin and the pigment volume concentration. In other
words, it depends on the number of alizarin-lake particles
present. Figure 10 is a graph of the depth of fading
plotted against the relative number of alizarin-lake parti-
cles, calculated as the product of the relative volume of
the lake to the TiO, particles multiplied by the total PVC
in the film. Depending upon these factors, the depth of
the faded zone in this series of test paints varied from
about 4 to 40 micrometers.
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Figure 9—Depth of fading illustrated in terms of the height of

the painted dowels placed on a plane whose axes are the

relative alizarin-TiO, concentrations vs the pigment volume

concentration. The color of the dowels represents the color of
the unexposed samples

Alizarin Lake from Different Suppliers

Samples of alizarin-lake pigment, C.I. Pigment Red
83, were obtained from three other suppliers. Two of
them faded at about the same rate as the three lots of
X-686 (CIBA-GEIGY) (one dating back to 1968). The
third faded more quickly initially but the rate leveled off
as exposure was continued and then paralleled the others.

Effect of the Substrate Color

In the case of samples at complete hiding, there was no
difference between the rates of fading over the black and
over the white substrates. Thus, we see in Figure 3 and in
the initial stage of Figure 4 that, as long as hiding is

80
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Depth of Fading as a Function of
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Figure 10—The three-dimensional presentation of the factors

affecting the depth of fading into the film (Figure 9) are re-

duced here to two dimensions by multiplying the volume

percentage of alizarin by the total pigment volume concen-

tration of the dried film. Though the precision is poor, the
general trend is apparent
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Figure 11—Spectrophotometric curves of two alizarin lake-
TiO, mixtures that are at incomplete hiding in red wavelength
region but at complete hiding throughout the rest of the visi-
ble region. CR is the contrast ratio expressed as percent
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Figure 12—Spectrophotometric curves of an alizarin lake-

TiO, mixture that is at incomplete hiding at all wavelengths,
labeled Sample C

40

complete and stays that way during the exposure—that
is, the paint remains opaque at all wavelengths—the PVC
does not affect the rate of fading. But what happens if the
paint film does not completely hide the substrate at all
wavelengths?

Incomplete Hiding Samples
Of Alizarin Lake-TiO, Mixtures

Figure 11 illustrates the spectral curves of two alizarin
lake-TiO; mixtures which are at incomplete hiding in the
red (long wavelength) region of the spectrum, but are at
complete hiding in the other regions of the spectrum. The
dotted curves were measured over black, the solid curves
were measured over white. The CR figures noted on the
graphs are the contrast ratios (CR).>*** (CR)y is calcu-
lated from the Y tristimulus value as measured over black
of 0% reflectance divided by the Y tristimulus value as
measured over white of 100% reflectance. CRg, is the
average contrast ratio calculated from the reflectances
measured over black of 0% reflectance and over white of
100% reflectance at 660-700 nm, indicating the degree of
incomplete spectrophotometric hiding in the red region of
the spectrum.

The rate of fading for these samples exposed over white
was 30% faster than the rate at complete spectrophoto-
metric hiding. When exposed over black the rate was 50%
faster. Examination of the paint cross-sections in this case
showed that fading had not proceeded all the way through
the film and that the depth of fading varied with the
relative alizarin lake-TiO, concentration and the pigment
volume concentration in accord with the results on the
complete hiding films. The transitory yellow intermediate
was also present.

An additional point I might make here is in regard to
the concept of ‘‘complete hiding’’: note that sample la-
beled B, the top pair of curves, which had a contrast ratio
of 97.8%, based on the Y tristimulus value, was very
close to the figure of 98.0% that is frequently considered
to be ‘‘complete hiding.”” It should be evident that visual-
ly observed hiding, as well as the degree of hiding calcu-
lated from the Y tristimulus value, may be an unreliable
indicator of spectrophotometric hiding.

What happens to the fading rate if the paint is at
incomplete hiding at all wavelengths across the visible
spectrum? The spectrophotometric curves of such a sam-
ple, measured over a white and over a black substrate, are
shown in Figure 12. The fading rate curves for this
sample, exposed over white and over black, are shown in
Figure 13. The steepness of the fading rate lines for both
the sample exposed over black and over white indicate the
higher fading rate, k, = —5.6 X 107*. The specific rate
constant is more than twice the average rate for samples at
complete spectrophotometric hiding. This sample was
made using the poorer dispersion which exhibited a break
in the fading rate curve for the complete hiding samples
(Figure 4). Note in Figure 13 that there is no break in the
curve so that no change in rate occurs in this case where
the sample is at incomplete hiding at all wavelengths.
Microscopic examination of the cross-sections indicated
that fading had taken place uniformly through the sam-
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Figure 13—Fading rate curves for Sample C. Note that the

curves are steep and that there is no break in the curve. The

rates are the same whether the sample was exposed over

white or over black. Fading occurred uniformly throughout
the film and no transitory yellow was present

ples. The transitory yellow was missing in this case as is
to be expected because its specific fading rate, ks, is
always faster than k.

Two conclusions concerning the rate of fading of in-
completely hiding samples of alizarin lake-TiO, mixtures
are apparent:

(1) When spectrophotometric hiding is incomplete at
the long wavelength region but complete at the short
wavelength visible and near-ultraviolet region, a slight
increase in the rate of fading occurs, larger when exposed
over the black absorbing substrate than over the white
reflective substrate.

(2) When spectrophotometric hiding is incomplete at
all wavelengths, the rate of fading increases considerably
more. (In the case cited, it was double the average rate for
the complete hiding samples.)

Glazes: Alizarin Lake with
No TiO,, at Incomplete Hiding

The next type of sample I would like to describe is
made without titanium dioxide or other scattering pig-
ment, generally a dispersion of a single pigment applied
at incomplete hiding over a reflective substrate. The artist
refers to this type of paint layer as a ‘“‘glaze.”” Applied
over a white reflective substrate, colors of very high
chroma can be made in this manner which cannot be
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matched by mixing pigments in an opaque layer. The
early 19th century English landscape painter, J.M.W.
Turner, used this technique extensively to achieve his
ethereal and unique effects of light and atmosphere, fre-
quently using one thin glaze over another.?*

Though Turner exploited it so beautifully, the use of
transparent colored layers at incomplete hiding was not
new. Figure 14 shows a microscopic cross-section from a
painting by the incredible Dutch painter of the seven-
teenth-century, Jan Vermeer. It shows the presence of a
copper resinate (green) glaze across the top surface of the
chip. This sample came from the Mistress and the Maid
Servant in the Frick Museum in New York.

What connection does this type of coating have to the
paint industry? The answer is important. Paints made
with transparent chromatic pigments combined with re-
flecting flake pigments, loosely called metallic paints,
are an analogous system. The reflective flake pigment
acts as the reflective substrate and the transparent chro-
matic colorants are the glaze. Just because the reflective
substrate changes its reflectance with the angle of illumi-
nation does not negate the analogy.

The glazes that I will describe were simple mixtures of
the alizarin-lake dispersion mixed with clear vehicle, ap-
plied on glass slides as described and exposed over white
and over black substrates as with the other samples. The
behavior of three types of samples were selected as illus-
trative of the variables affecting the rates of fading:

A. A sample which absorbs all of the violet, blue,
green, and yellow region and transmits only red
light.

B. A sample which absorbs all of the light at the
absorption maximum (520 nm, green) region but
transmits a little short wavelength violet light in
addition to long wavelength orange and red light.

C. A sample which transmits slightly at the absorption
maximum, and more violet than sample B in addi-
tion to the orange and red light.

Figure 14—Photomicrograph of a cross-section of a paint
chip taken from the ““Mistress and the Maid Servant” by Jan
Vermeer (17th century), illustrating the use of a transparent
color glaze, copper resinate green, over a reflective sub-
strate. Inmediately over the white ground-layer there is a very
thin brownish-black layer, then the glaze. Magnification 112.5
diameters. (Photomicrograph by H. Kiithn, reproduced courte-
sy of the Frick Museum of Art, New York)
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Figure 15—Spectrophotometric reflectance curves of alizarin-

lake glaze of high concentration exposed and measured over

white. It took about three months of exposure in the Fade-

ometer® before light of all wavelengths was transmitted. This

concentrated glaze which initially transmits only red light is
labeled type A
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Figure 16—Spectrophotometric reflectance curves of alizarin-

lake glaze type B that transmits violet light but initially

absorbs completely in the blue-green region where the ab-
sorption maximum occurs
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Figure 17—Spectrophotometric reflectance curves of alizarin-
lake glaze type C that transmits light at all wavelengths
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Figure 18—Fading rate curves for glaze types A, B, and C.

Note that glaze A faded very slowly but that glazes B and C

taded at a much faster rate. Glazes B and C faded faster when

exposed over the black substrate than when exposed over the
white reflective substrate
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Alizarin Lake Glaze A
Measured over White

Exposed over White

04: \

Fractional Concentration of
Alizarin Loke Remaining

02 !\(
0.1 L L 1 1 1
0 5 10 15 20 25 30 35

Exposure: Thousands of kJ/m2 at 420 nm

Figure 19—Fading rate curve of glaze A extended to about
36,000 kd/m? (approximately three and a half months in the
Fade-ometer). At this point about 10% of the original pigment
remained in the panel exposed over white. When exposed
over black, it took about half as long to reach this same
concentration (approximately one and three-fourths months)

Spectrophotometric curves of these three samples ex-
posed and measured over white are presented in Figures
15, 16, and 17.

The concentration analysis on the glazes could not be
carried out readily as was done on the samples mixed with
white. Instead, we resorted to the use of only those wave-
lengths where there was measurable transmittance and
used single-constant Kubelka-Munk theory. Since these
samples measured near-zero reflectance over black, the
scattering coefficient could be ignored. This method is
valid because there is no wavelength where the absorption
coefficient is equal to zero. In this situation, the concen-
tration is described in terms of the negative log of the
internal transmittance, 8. For ease in presentation graphi-
cally, the fractional amount of the initial concentration
remaining is used to plot the rate curves shown in Figure
18 and to calculate the rate constants. In Figure 18 the
upper section shows the data for the three samples ex-
posed over white and the lower section shows the data for
them when exposed over black.

Several observations can be made from these graphs:

(1) Sample glaze A, opaque at all wavelengths except
the red region, faded at an extremely slow rate over both
substrates for the length of exposure shown.

(2) Samples B and C, both transmitting some violet
light, faded much faster, with fading rate constants over
the initial linear portion, to 2758 kJ/m?, approaching the
rate of fading of the alizarin lake-TiO, mixtures at com-
plete hiding, —2.4 x 10 %,

(3) After this point the fading rate increasingly speed-
ed up.

(4) Both samples B and C faded at a faster rate when
exposed over black than when exposed over white. Expo-
sure on sample A, the very deep red glaze, was continued
well beyond the 4160 kJ/m? limit on samples B and C. As
illustrated in Figure 19, when exposed long enough, the
deeply-colored glaze A also showed an increase in rate of
fading, the sample exposed over black doing so much
sooner than the sample exposed over white.

To summarize the study of the fading rates of these
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glazes: A concentrated glaze of alizarin lake, exposed
over a reflective white substrate, fades at an extremely
slow rate until enough has faded that short wavelength
violet light begins to be transmitted through the sample.
Then, the fading rate begins to increase and continues to
speed up. The initial rate is very slow but is accounted for
in terms of first-order kinetics. The concentrated glaze
exposed over black, however, has only a short period
when it follows first-order kinetics. Thereafter, it speeds
up continuously.

A review of the rates of fading found for samples at
incomplete hiding, those with TiO,, as well as those
without, i.e., the glazes, indicates that transmission of
light in the short wavelength region was most damaging
to this, paint system but that transmission of light in the
red long wavelength end is also damaging if the substrate
is absorbing, such as the black background used here.
When the paint is transmitting short wavelength visible
light, it is also transmitting some light in the near ultra-
violet, the increasingly actinic wavelength region. Figure
20 illustrates the spectral curve of a glaze of type B
measured into the ultraviolet region. The increase in
transmittance in the ultraviolet as the fading progressed is
readily apparent.

It is logical, therefore, to ask if the rate of fading could
be slowed by covering the glaze with a clear layer con-
taining an ultraviolet absorber. Also, if such a layer
would protect samples mixed with TiO,.

100

Alizarin Lake Glaze D, Type B
Exposed over White
Measured over White

80+ Visible (400-700 nm) Plus
Ultraviolet (360-400nm)
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60+ a Exposed 16,000 kd/m?
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Figure 20—Spectrophotometric reflectance curves of type B

glaze, which initially transmitted only a few percent at 400 nm

in the violet, measured in the ultraviolet down to 360 nm at

intervals during exposure. Note the increase in ultraviolet

transmittance as the exposure continued (as transmittance

increases, the reflectance over the white reflective substrate
increases)
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Effect of Protective UV-Filters

We applied a 1.4-mil film of Vinac B-7 containing
0.5% Tinuvin® 328 UV-absorber and 0.5% Tinuvin 770
as a protective filter over three types of samples—(a) a
mixture with TiO, at complete hiding; (b) a mixture
with TiO, at incomplete hiding at the red region only; and
(c) a glaze of our type A. We exposed these along with un-
coated controls. The fading rate results are summarized in
Table 2.

In the case of the samples containing titanium dioxide,
a reduction in the fading rate of 30 to 40% is shown when
exposed under the filter. The rate of fading for the glaze
exposed over black under the protective filter was also
significantly decreased. However, the rate of fading of
the glaze exposed over white under the protective filter
was not changed within the experimental error of =0.03
(at 95% confidence).

In Figure 21, we show the fading rate curves for the
glazes; those at the top have no protective layer, and
those at the bottom have the protective layer. Note that
the glaze exposed over black was protected by the clear
UV-absorbing layer such that its rate of fading equaled
that of the glaze exposed over white. Note also that the
protective layer had no effect on the rate of fading of the
glaze sample exposed over white.

Alizarin Lake Glaze E, Type A
Effect of Clear U.V.-Absorbing Over-Layer

0.8: \
0.6F e

X

Without Protective Layer
0.2+ o Exposed over White
x Exposed over Black

0.8

1.0 < | | | 1 1 1
0.6

041

With Protective Layer
0.2\ o Exposed over White
x Exposed over Black

Fractional Concentration of Alizarin Lake Remaining

0.1 1 I 1 I I 1
5 10 15 20 25 30 35

Exposure: Thousands of kd/m?2 at 420 am

Figure 21—Fading rate curves for a type A glaze with and

without a clear 1.4-mil top coat containing 0.5% each of Tinu-

vins® 328 and 770. Note that the protective layer has no effect

on the fading rate of the sample exposed over white—after

33,500 kJ/m? about 60% of the original pigment remains in

both cases—but that it does provide significant protection for
the sample exposed over black
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Figure 22—"Fading’’ rate curve of Tinuvin 328 in clear films of

Vinac B-7 containing also Tinuvin 770, each at 0.5%. After

25,000 kJ/m? (about two and a half months in the Fade-
ometer) only 12% of the Tinuvin 328 remains.

The explanation for this phenomenon is that the Tinu-
vin 328 UV absorber was also fading and losing its effec-
tiveness. Remember that the white reflective background
is a good reflector in the ultraviolet: the Millipore filters
we used owe their whiteness to air bubbles. Figure 22
shows the “*fading’’ rate curves of two different layers of
the Tinuvin in the clear film exposed over white. Note
that the Tinuvin 328 is lost according to a first-order
kinetic rate. The calculated rate constants were —0.78 X
10-* for the thinner film and —0.74 x 10°* for the
thicker, much faster than the rate of fading of the glaze
exposed over white, about —0.1 x 107,

The ultraviolet filters of most interest to museums,
however, are used to filter the illumination—skylights,
fluorescent lamps, etc. Rohm & Haas® Plexiglas® UF-3,
which passes no light below 400 nm, i.e.. ““cuts off™" at
400 nm, is typical of the type used. Figures 23 and 24
illustrate the potential effectiveness of installing such
filters in reducing the rate of fading of alizarin lake.

Effect of TiO, Ultraviolet Absorption

One might gather that making a tint with TiO, in-
creases the rate of fading—after all, the dark glazes
didn’t fade very rapidly. Some of our early studies made
on the fading of alizarin lake compared mixtures of the
lake mixed with white lead to those made with TiO,. in
this case Du Pont’s R-610. A photograph of some old
panels which had been exposed under ““daylight’” fluo-
rescent lamps presents the results most vividly (Figure
25). Sample 4a was made with **flake’” white (basic lead
carbonate); sample 6a was made with TiO,. The right half
of the series had been exposed under Plexiglas UF-1 UV
filter which cuts off at about 400 nm. The UV filter did
not have much effect on sample 6b made with titanium
dioxide, but provided good protection for samples such as
4b made with the white lead. We can, therefore, conclude
that the ultraviolet absorption of the TiO, actually does
provide protection that helps slow the rate of fading of the
alizarin lake.
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Observations Concerning the Fading of Glazes

When most of us think of fading, we picture in our
mind’s eye a color that is becoming both lighter and less
saturated. Neither of those tendencies is without excep-
tion. We are all familiar with the darkening that occurs
with some chrome yellow pigments following exterior
exposure. Less familiar, however, is the phenomenon of
increasing chroma during exposure. The alizarin-lake
glazes did become lighter and eventually faded to a color-
less (white) form. However, along the way the initially
dark glazes first increased in chroma until a maximum
was reached, after which the chroma steadily decreased
towards the neutral point. At about the same time as this
maximum chroma was reached, there was an abrupt shift
in hue towards the yellow.

This phenomenon is perfectly logical and predictable.
The shift towards the yellow in the case of the glazes is
not due to the presence of our transitory yellow, but is
caused by the change in the shape of the spectrophoto-
metric curve as the concentration of alizarin decreases.
The chroma increase is also accounted for in the same
way. by a change in spectrophotometric curve shape.

To make this a little more understandable, the spectro-
photometric curve of the highest achievable chroma for a
red is illustrated by the heavy linc in Figure 26. Here, all
of the light below 620 nm is absorbed (0% reflectance)
and all of the light above 620 nm is reflected (0% absorp-
tion). If only 90% of the light beyond 620 nm is reflected,

100

Alizarin Lake Glaze F, Type B
Exposed over White
Measured over White

90+

A
La-aeaana. e
48, Stenpnn. aetr D

.g"0- 3
p0 0 0g a
o.

70 ;
a.,

60

Percent Reflectance (Total)

20 Exposure
(kJ/m2)
40k, =il

—x— 5,000
—&— 11,000
301 —o— 14,000
15,125
20 - 16,625
18,125
19,625
10 “eeaee+ 21,000

I I I | I | |
420 460 500 540 580 620 660 700
Wavelength (Nanometers)

Figure 23—Spectrophotometric reflectance curves for
Sample F, type B glaze, exposed in the Fade-ometer without
protective ultraviolet filter
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Table 2—Effect of Ultraviolet Absorbing Over-Layer
On the Rate of Fading of Alizarin Glazes
Compared with the Rate of Fading
Of an Alizarin Lake-TiO2 Paint at Complete Hiding

ky (x 1079)

Without With
Exposure Protec- Protec-

(kd/m2) tive  tive

Type® Substrate at 420 nm Filter  Filter

CH, A + TiO, (White or Black) 8,500 =29 =1.6

IH, A + TiO, White 8,500 =35 =26

IH, A + TiO, Black 8,500 -3.4 =22
Glaze Type A White 22,000 -0.09 —0.12
Glaze Type A Black 16,000 -0.24 —-0.12

(a) (A= Alizarin Lake: CH = Complete Hiding: [H = Incomplete Hiding).

and all of the light below 620 is still absorbed, the
chroma, or the saturation, or the purity—all terms of
similar meaning—decreases. If the reflectance from 400-
620 nm increases to 10%, for example, but the light
beyond 620 nm is all reflected (100%), the chroma also
goes down. If the light from 400-620 nm is increased to
10% reflectance and the long wavelength light is de-
creased to 90%, the chroma goes down further. If the
long wavelength reflectance is decreased to 50% and the
shorter wavelength 400-620 nm reflectance is increased
to 50%, there is no chroma—a neutral gray of 50%
reflectance results. In other words, the more difference

100
Alizarin Lake Glaze F, Type B
90 Exposed Under UF-3 Ultraviolet Filter
Exposed over White
80+ Measured over White
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Figure 24—Spectrophotometric reflectance curves for the
same glaze as in Figure 23, Sample F, exposed under a Plexi-
glas UF-3 ultraviolet filter
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LY. Filter

7.0 Mfehn

Figure 25—Alizarin lake and white panels exposed to ‘‘day-
light” fluorescent lamps with and without Plexiglas UF-1 fil-
ters. Sample 4 was made with white lead (basic carbonate).
Sample 6 with Ti-Pure R-610 titanium white. The samples
labeled ““a” were not protected by the UV-filter; those labeled
“b” were protected. The protection provided by the UV filter
for the paint prepared with white lead is roughly equivalent to
the protective effect of the UV-absorption of the titanium
white pigment

that occurs between the region of maximum absorption
and the region of maximum reflectance, the higher the
chroma will be.

In Figure 27 we show some spectral curves of our Type
B glaze, measured over white and exposed over white, of
such thickness and concentration that only a very small
portion of short wavelength light is transmitted original-
ly. For reference, we include a different sample from
another series which transmits no light at the short wave-
length region, sample “*a’’. (Sample *‘a’" is the 6836 kJ/m>
exposure from Figure |5.)

Sample **a’ reflected almost no light below 600 nm
and about 68% at 700 nm; sample 1 also reflected little
light below 600 nm, but about 78% at 700 nm; its chroma
is higher. Sample 2 reflects little light below 570 nm and
about 81% at 700 nm. It reflects more than samples **a’’
and 1 at 575 nm, which is yellow light; hence, this glaze
is both higher in chroma and yellower than the first two.
Sample 3 reflects still more yellow and a little more red
but only a little violet so its chroma is high and it is
yellower than sample 2. Sample 4 reflects only a little
more red light than 3 but a very much greater amount of
blue and violet and even some green; its chroma will be
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lower. These results can best be described in Munsell
notation; Table 3 presents the data.

In Munsell notation, 10R is the same as zero yellow-
red (OYR). The above hue designations thus show the
samples moving in the yellow direction as the concentra-
tion of the alizarin in the glazes is decreased. Because
alizarin lake has its maximum absorption in the blue-
green region, where its concentration is indicated. the
increase in the Y tristimulus value is a relative indicator
of the concentration of the lake. Hence, Munsell Value,
determined from the Y tristimulus value, is also an indi-
cator of the alizarin-lake concentration. Figure 28 shows
two graphs of the data from Table 3, the change in Hue
with changes in Chroma, and the change in Chroma with
changes in Value.

One further comment should be made about these
alizarin-lake glazes. Note the very high chromas achieved
over the white reflective substrate (Table 3 and Figure
28). The highest chroma, 17.3, is a very brilliant color
and, as can be seen from the spectral curves in Figure 27.
all of the curves have very steep rises to their reflection
maxima in the red region. For this reason, information
from an abridged spectrophotometer which measures
reflectances at 20 nanometer intervals is completely inad-
equate to characterize these colors. We used 10 nm inter-
vals for determining the Munsell Notation and color-
difference calculations and wished we had more data
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90F — Maximum Chroma | — — — — 4
— — — Lower Chroma
— - — Neutral (No Chroma J
80 =5 e = =
o) S ot R
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o
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B 50— — s — e —
x
€
o
S a0t 4
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a
3O e = = = i 4
20— — — — — — — — — — 1
O ——=—— — — — — — —+ g
O U S T W T S Lo

400 440 480 520 560 600 640 680
Wavelength (Nanometers)
Figure 26—Idealized illustration of the effect of the spectro-
photometric curve shape on the perceived saturation or
chroma of a red color. The solid line, which shows zero reflec-
tance from 400 to 620 nm and 100% reflectance from 620 to
700 nm, represents the highest possible saturation
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points. Further, any spectrophotometer used to measure
such high chroma colors must be operated very carefully
with good wavelength calibration procedures and 0% and
100% line corrections used. If the reader wonders why we
do not present more Munsell information on the many
glazes we've studied, it's because the notations had to be
determined graphically by hand. Our computer program
doesn’t calculate Munscll Chromas of 16 and 17. Most of
the color-difference equations are also worthless in this
region in comparison to visual evaluations, so we have
not presented results in these terms cither.

That there is a critical concentration (pigment concen-
tration, C, times the thickness, X) at which maximum
chroma will occur for any chromatic layer applied at
incomplete hiding over any reflective substrate., is a fact
for most chromatic pigments. So far as is known to this
author, the concept that there is a critical concentration
where maximum chroma occurs has not been discussed in
the literature. It is accounted for simply by the laws of
physics and is the result of the calculable changes which
take place in the spectrophotometric reflectance curve
shape with changes in concentration (CX) for any defined
substrate.

There is a corollary for pigments in mixture with white
(or other scattering) pigments that applies most vividly to
transparent pigments: For paints applied at complete hid-
ing there is a critical concentration in mixture with any
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—~ 70+ e Glaze G, Type B, unexposed
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Figure 27—Using the criteria shown in Figure 26, it can be

predicted that this glaze, type B, Sample G, will exhibit high-

est chroma after exposure of 5000 to 10,000 kJ/m2. The in-

creased reflectance in the yellow region of these samples
also suggests that the hue would be more yellow
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Changes in Munsell Notation During Increased Exposure
Alizarin Loke Glaze G, Type B
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Figure 28—Munsell data plotted for the series of curves of

glaze G shown in Figure 27. It can be seen that as the Munsell

Value increases with fading, the Chroma first increases to its

critical value at Munsell Value of about 4.5 and then de-

creases. Also note the change in hue towards the yellow at
the same time

particular scattering pigment at which maximum chroma
will occur.?® If paints are made with absorbing pigments
at concentrations above this critical value, chroma will
increase as fading occurs also until this critical value is
reached and then decrease as further fading takes place.
These principles are important to those who study the
history and care of paintings because they result in some
strange distortions in the color balance of old paintings.
To illustrate this, my husband painted a portrait of me
wearing a blouse with red satin sleeves. He first painted a
portrait rather freely and then assigned areas of the blouse
to be painted with one of five different concentrations of
alizarin glaze. The portrait was then painted *‘by the
numbers’” in these glazes on Mylar so it could be exposed
over white on the drum of the Fade-ometer. The bodice
was painted with an ultramarine blue plus a little black,
much more stable pigmentation than alizarin lake. For
exposure, we backed the painting with an excellent qual-
ity white water color paper. The portrait was removed
periodically to be photographed and to be measured in
areas representing the five different glaze concentrations.
The unexposed portrait is designated a in Figure 29. The
photograph after the first period of exposure of 106 hours
is designated b, ¢ was taken after 219 hours, d after 286
hours, and e after 393 hours. The last picture, f, was
taken after 530 hours (7617 kJ/m?). Note that the palest

Table 3—Munsell Notation for Curves Shown in Figure 27
For a Series of Alizarin Red Glazes (Measured Over White)

Sample Hue Value/Chroma
P 7.4R 2.26/12.4
Lo 7.75R 2.97/16.0
2 i 8.5R 3.84/17.2
R ey 8.9R 4.75/17.3
T 9.1R 6.10/12.7
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Figure 29—Portrait painted on
Mylar using five concentrations
of alizarin-lake glazes for the
modeling of the sleeves. Painting
was backed with white and
mounted around the drum of the
Fade-ometer. The unexposed
condition is labeled a, condition b
shows the painting after 106
hours’ exposure, c after 219
hours, d after 286 hours, e after
393 hours, and f after 530 hours
(7617 kJ/m?). The total exposure
is roughly equivalent to 100 years
on a museum wall well illuminat-
ed by diffuse daylight
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tints were almost gone after 393 hours. At the end, the
increased chroma of the deepest colors is readily seen in
the shadows of the folds when compared to the original.
Figure 30 shows a graph of the Munsell chroma versus
the Munsell value for the measurements made on the por-
trait. The behavior is exactly as predicted in Figure 28.

When one looks at old paintings in a museum, one
can’t help but wonder what they must have looked like
when painted originally. The painting shown in Figure 31
is the Madonna and Child painted by Zoppo (1433-1478),
in the mid-15th century, presently in the collection of the
National Gallery of Artin Washington. One may question
whether the passage of time has resulted in an apparent
distortion of the modeling in the Madonna’s red-glazed
sleeves in much the same manner as the demonstration
portrait.

DISCUSSION AND CONCLUSIONS

I am not going to reflect at length on the significance of

the work I have reported to you here. I would like to
emphasize that, while I described our work on the red
pigment, alizarin lake, we have found that many other
colorants fade in a similar fashion. My major reflection
concerns the use of some “‘back to basics’ scientific
tools, in this case the use of classical chemical kinetics,
combined with classical computer color-matching tech-
niques, to study the phenomenon of colorant fading in an
analytical and physically meaningful way.

In our effort to develop more meaningful accelerated
weathering procedures, these techniques should be ex-
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Figure 30—Changes in Munsell Chroma plotted against Mun-
sell Value for the five glazes employed in the portrait of Figure
29
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Figure 31—Madonna and Child painted by Zoppo in the mid-

15th century. The modeling presently seen in the sleeves may

reflect changes similar to those shown in the portrait of Fig-

ure 29. (Courtesy of the National Museum of Art in Washing-
ton, D.C.)

tremely helpful in evaluating and correlating the effect of
variables. Applications have been described in the study
of several variables that influence the rate of fading. The
importance of the degree of spectrophotometric hiding
and the nature of the substrate have been particularly
emphasized. The techniques described should be ex-
tremely helpful in establishing realistic warranties on
appearance aspects of coatings in physical terms. They
could, in the future, decrease both the time and numbers
of panels submitted for exposure evaluations and, one
may hope, eliminate a lot of the subjectiveness concern-
ing the stability of pigmented systems.
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Polyvinylacetate Emulsion Design
And Rheological Performance
In Latex Paints

Binh Dinh Nguyen and Alfred Rudin
University of Waterloo*

An instrumental procedure was used to characterize
the rheological behavior and application properties of
latex paints and their parent polymer emulsions.
Vinyl acetate-dibutyl maleate copolymer latices were
polymerized with various particle sizes. Polymeriza-
tions were carried out with or without hydroxyethyl
cellulose protective colloid or a urethane block co-
polymer associative thickener. The latices were used
to produce semi-gloss (40% PVC) paints.

Latices made without cellulosic polymer in the
polymerization step were not thixotropic; those poly-
merized in the presence of hydroxyethyl cellulose
were thixotropic. Latex viscosity increased in the or-
der: (a) latex without cellulosic thickener in the emul-
sion recipe (non-thixotropic); (b) latex made with
thickener in the polymerization (thixotropic); (c) latex
(a) with post-added cellulosic (non-thixotropic). Addi-
tion of a water-soluble cellulosic thickener to a thixo-
tropic latex increased the viscosity of the system but
decreased the thixotropic character.

Paint behavior paralleled that of the original latex.
Non-thixotropic latices yielded non-thixotropic paints
even when the mill base contained a cellulosic thick-
ener. Thixotropic latices produced thixotropic paints.

Semi-gloss paints made from non-thixotropic lat-
ices were more shear-thinning than the correspond-
ing latices. By contrast, paints from thixotropic latices
were less shear-thinning than the parent latices. The
associative thickener reduced shear-thinning char-
acter and promoted flow and levelling.

Differences in latex particle sizes were swamped
by the consequences of including or eliminating the
water-soluble cellulosic polymer in the emulsion
polymerization recipe. Particle size had very little
effect on levelling behavior of thixotropic paints.
Brushability was also unaffected, except that very
small particle size latices promoted brush drag.

Insights into the thickening action of water-soluble
cellulosics and urethane block copolymer associ-
ative thickeners are discussed.

INTRODUCTION

The flow properties of a paint are crucially important to
its quality. Most latices and latex-based paints are shear-
thinning and thixotropic. The term shear-thinning means
that the viscosity of the material decreases at faster shear-
ing (or application) rates. Thixotropy refers to behavior in
which the viscosity is reduced by shearing and recovers
when the liquid is allowed to rest. Thus, the viscosity of a
thixotropic material may depend both on the shearing rate
and the duration of the particular shearing process.

Presented at the 63rd Annual Meeting of the Federation of Societies for Coatings Technology .
in St Louis, MO, October 8. 1985
*Department of Chemical Engineering, Waterloa, Ontario. Canada N2L 3GL. Address

correspondence to A. Rudin
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Properties such as those mentioned are thought to be
influenced by the distribution of latex particle sizes, type
and amount of emulsifier, and the nature of other ingredi-
ents of the formulation, such as thickeners.

Various thickeners may be used to increase the viscos-
ity of a paint and produce thixotropy and a yield behavior.
The yield value or yield stress is the minimum shear stress
(shearing force per unit area of material surface) that must
be exerted to cause flow. A system exhibiting a yield
stress will not flow until the applied shear stress exceeds
this minimum value. Anti-sag quality is obviously related
to yield behavior.

Here we report the results of a rheological study of the
effects of particle size in vinyl acetate-dibutyl maleate
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Table 1—Semi-Gloss Paint

Mill Base Gallons  Pounds
WIELEHS 115 5 555 705 56650 D63 5,558 0, sumem sxme sumse avsse 3 siome 24.00 240.34
Propylene glycol .. ....................... ... 7.86 83.79
BACESHICINE & & s oo 55 555 5 508 510 Hmar sioms = sum 5 0.10 0.97
DIETOAMEE 2 = aivs sists wasss 563 & 3565 0% % 3556 % Som 0.20 1.96
SUTECANIS. < e wmw s w8 o5 5 e R0 554 5 rR g 0.20 2.16
AMINCG. o 5 o 3 s o ey & 0 5 959 657 %08 § B0 8 0.20 1.90
DISPErsantac: « x o s seors wiss w0 w ssmig o s o 9 5 5 1.60 17.64
THOE: e smes s o v s s s o st smste avess o % g 4.67 191.5
CaCOy..oevii i 4.67 126.1
Calcined clay 4.67 121.4
Methocel JSMS (thickener) ................... 0.34 4.7
Let Down

Coalescent. ... 1.26 11.97
Polymer®. ... ... ... .. . .. .. ... 39.86 436.5
Water®. . ... 9.97 99.83
Defoamer. ............ .. ... 0.20 1.82
Nonionic surfactant. ......................... 0.20 2.05

100.00  1344.61
Pigment Volume Conc. (PVC) = 40%
Film Forming Solids = 35% by volume

(a) These caleulations are for a polyvinyl acctate latex with 56.7% solids and wet density
10.95 1b/ gal.

copolymer emulsions and paints. While it has been recog-
nized that all the ingredients of the coating may be impor-
tant in determining rheological performance, we report
here that the composition of the polymerization system
may also be of great significance.

Recently, there has been very active interest in the
developmentof new thickeners for water-based systems'-
as well as in the mechanism of thickener action in gener-
al.> * The rheological assessment of thickener action of
this work differs from those of others in that stress is laid
here on thixotropic behavior. Thixotropy is considered to
be a desirable feature of architectural coatings but it
seems not to have been considered very much in studies
of the mechanisms of the action of thickeners. The pres-
ent results provide some new information on the effects of

Table 2—Latex Recipes
Parts by Weight

Vinyl acetate . . . .. 45.90 4590 45.90
Dibutyl maleate 8.10  8.10  8.10
Ammonium persulfate .................. 0.13  0.13 0.13
T HI(E G P e 0.10 0.10 0.10
Mixed emulsifier®.............. ... .. ... 2.50 250 2.50
Natrosol 250 MR®. . .................... — 025 —

QR708° ... .. — — 0.25
Propylene glycol .. ..................... — — 1.00
Water.............. .o 43.27 43.02 42.02

100.00  100.00 100.00

(a) Nonionic — Alkasurl NP40 (nonylphenol ethoxylate = 40 moles ethylene oxide (Alkaril
Chemicals Ltd.): anionic = Siponate DS-10 (sodium dodecylbenzene sulfonate: Alcolac, Inc.)

(b) Natrosol 250 MR = hydroxyethyl cellulose, which typically has 2.5 moles cthylene oxide
per anhydroglucose unit and Brookficld viscosity of 4500-6500 mPas in 2% aqucous solution
(Hercules, Inc.).

(¢) QR708 = a urcthane-poly(ethylene oxide) block copolymer associative thickener (Rohm
and Haas)."!
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latex composition on the action of several rheology modi-
fier types.

EXPERIMENTAL

Emulsion Polymerization

Polymerizations were carried out in a 3L reaction kettle
equipped with reflux condenser, two-blade stainless steel
stirrer, and two graduated dropping funnels. Deionized
water was charged to the kettle and heated to 70°C.
Emulsifiers, buffer, and thickeners (if used) were added.
Thickeners were predissolved in water (in the case of
Hercules Natrosol® 250 MR) or in a propylene glycol-
water mixture (for Rohm and Haas QR® 708) and added
gradually, with stirring. The mixture was sparged with N,
for 30 minutes and then maintained with 200 rpm agita-
tion under a nitrogen atmosphere. Seventy-five percent of
the initiator was added 10 minutes before monomer addi-
tion was started. The batch temperature was raised to
75°C and the mixed monomers were added to the reactor
at a constant rate over 5.5 hours. Monomer addition was
at a sufficient rate to keep the reaction mixture at reflux
(66°C vapor temperature). Finally, the remainder of the
initiator solution was added and the emulsion was cooked
for one hour at 85°C. The batch was cooled to room
temperature and passed through a 200 mesh filter to re-
move any coagulum.

Particle Size Measurements

The particle size distributions of the latices were mea-
sured by hydrodynamic chromatography (HDC)." Latex
samples were diluted to 0.005 to 0.010 percent solids
in an aqueous eluant containing 1.0 g/L Aerosol® MA
(dihexyl sodium sulfosuccinate), 0.526 mM Na;PO,, and
370 ppm formaldehyde.

HDC columns were packed with Dow 50W cation ex-
change resin in the sodium form. Calibration was with
narrow particle size distribution polystyrene latices. The
eluant was monitored with an ultraviolet detector operat-
ing at 250 nm wavelength. Elution volumes were reported
relative to those of sodium dichromate, which was used
as a marker.

Axial dispersion is very prominent in HDC. A correc-
tion for this perturbation was applied with a computer
program based on the size exclusion chromatography cor-
rection method of Ishige, Lee, and Hamielec.®

A brief comparison’ of styrene-butadiene and poly-
vinyl acetate latices in the 100-200 nm diameter range
showed good agreement between HDC and transmission
electron microscopy or sedimentation field flow frac-
tionation values.®

Rheological Measurements

Rheological measurements in this study were made
with a Contraves Rheomat-30 cup-and-bob viscometer
over a shear rate range of 0.09 s ' to 662 s~ '. All
samples were characterized at 25.0 + 0.2°C.

The experimental procedure followed was essentially
that of Rudin and Baas,” with a few modifications. Mate-
rials examined include vinyl acctate-dibutyl maleate la-
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Table 3—Latices Polymerized Without Use of Protective Colloid

Nonionic .
No. Anionic Solids
Ratio (wt. percent)
1 o s wmn s s 3 56.5
D e wes v s 7 56.6
BY o snen iz svew wes 19 56.5
4. s ses s e oo 39 56.7
DY e s e e s 99 56.3
08 i sesass s e 199 56.8
T o s vasics ez s 349 56.7

Particle Size Distribution (nm)

Dy Dy Dw s:‘;::;: Skewness

80 95 170 28 5.3

80 105 205 38 3.9
110 140 230 50 2.2
120 160 260 63 1.9
190 210 280 59 1.9
290 300 340 80 2.2
220 240 320 58 3.4

tices polymerized with and without thickeners in the
emulsion reaction and semi-gloss paints prepared accord-
ing to the formulation described below (Table 1).

Before addition of any thickeners, the pH of the latex
or paint was adjusted to 9.0 = 0.3 with concentrated
ammonium hydroxide. Two cellulosic thickeners were
used. These are Natrosol 250 MR hydroxyethyl cellulose,
described later in connection with Table 2, and Metho-
cel® JSMS (Dow Chemical Company). The latter is a
hydroxypropyl methylcellulose with 16.5-20% methoxyl
and 23-32% hydroxypropyl content. The intrinsic viscos-
ity in water is reported to be 1.2 dL/g at 20°C.'"" Both
cellulose thickeners were added as slurries in water. The
associative thickener QR 708 (Rohm and Haas Co.'") was
dissolved in a minimum volume of 10% (w/w) propylene
glycol/water. When cellulosic thickeners were added to
latices that had been made without protective colloid in
the polymerizations, 10 minutes were required to ensure
complete hydration.

Approximately 120 mL of sample were poured into the
rheometer cup, using system A of the Contraves unit. The
bob was then immersed in the cup and attached to the
calibrated viscometer. The viscometer was set at the
maximum speed setting (662 s ' shear rate in the cup
and bob used in this work) and sheared for five minutes to
release air bubbles entrapped in the liquid. After shear-
ing, the cup was covered with stretchable polyethylene
film to prevent skinning on the surface. The test material

was left to stand for 30 minutes for temperature equilibra-
tion and recovery of sheared-out thixotropic structures.

After the recovery period, the polyethylene film was
removed and the viscometer shear rate was varied auto-
matically from 0.9 s ' to 6.6 s~ ! using the programma-
ble shear rate options of the instrument. The shear rate
was then increased from 9 s~ ' to 662 s~ ', held at the
highest value for five minutes, and then decreased pro-
gressively to 9 s~ 1.

This procedure provides the characteristic thixotropic
loop of the material and the yield value of the unsheared
liquid. The unsheared material is defined operationally as
the material which has rested for 30 minutes in the rheo-
meter cup after initial shearing at maximum speed.® The
shearing at 662 s~ ' for five minutes was sufficient to
bring the thixotropic shear stress to its equilibrium
“‘sheared’’ value with all materials tested in this study.

The viscometer was then set to manual control and the
liquid was sheared again for five minutes at 662 s '.
Twenty seconds after cessation of this shearing, the vis-
cometer was returned to automatic control and the shear
rate was increased from 0.09 s~ ! to 6.6 s~'. This
procedure provides the yield value and low shear rate
flow curve of the ‘‘sheared’’ material. The twenty second
interval was chosen because levelling of typical coating
films is believed to be completed in 10-30 s.'2

Yield values of the sheared and unsheared materials
were estimated by extrapolating the shear rate-shear

Table 4—Latices Polymerized in Presence of Thickeners

Nonionic

Particle Size Distribution (nm)

. Solids
No. Thickener Anionic
Ratio (wt. percent) Dy Dy Dy gt:v?::i;: Skewness
(R Natrosol 3 56.5 90 120 270 42 4.8
250 MR
2 o e v Natrosol 7 57.0 100 130 340 49 5.4
250 MR
B o s 5 e Natrosol 19 55.3 130 210 540 98 3.4
250 MR
e Natrosol 39 57.0 140 230 650 106 4.2
250 MR
S ........Natrosol 99 56.9 180 290 720 126 4.2
250 MR
s R Natrosol 199 56.4 160 270 650 131 32
250 MR
I smsien = Natrosol 349 56.9 150 270 780 127 4.3
250 MR
(- S, QR 708 99 56.9 160 190 320 62 34
Vol. 58, No. 736, May 1986 55
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Table 5— Effect of Natrosol 250 MR on Particle Size

Emulsion Made without
Protective Colloid

Emulsion Made with Natrosol 250 MR

Nonionic - - Standard = = Standard
Anlonic Dn Ow Deviation Skewness On Dw Deviation SRea
Ratio
170 28 53 90 270 ) a8
205 38 39 100 340 49 5.4
230 50 2.2 130 540 98 34
260 63 1.9 140 650 106 4.2
280 59 1.9 180 720 126 4.2
340 80 22 160 650 131 3.2
320 58 34 150 780 127 4.3
Emulsion Made with QR 708
9905 wms s 190 280 59 1.9 160 320 62 34

stress curve to the shear stress axis. When stress over-
shoot occurred, only the linear portion of the apparent
flow curve was used for extrapolation. The yield values
obtained in this fashion are approximate and are intended
only for comparison with each other. Unfortunately, we
are not aware of any better method for measuring yield
stress of materials like those used in this study.

The variation of viscosity at shear rates characteristic
of levelling and the low shear rate equilibrium viscosity
were also investigated. The sample was sheared out at
662 s~ ! for five minutes and the viscometer was set to
rotate at 0.6 s~ ! shear rate. The sample was sheared at
this shear rate until an equilibrium shear stress was
reached. The 0.6 s ' shear rate was chosen because this
lies within the range of shear rates estimated to prevail
during levelling'® and because the Contraves rheometer
was not sensitive enough to provide good readings at
lower shear rates with the materials studied here. For
convenience and reproducibility, the time between high
speed shearing and low speed data accumulation was kept
constant at 15 s.

Paint

The various polyvinyl acetate iatices were used to
make a standard semi-gloss paint, with the formulation
listed in Table 1.

RESULTS

Latex Preparation

Polymerization experiments were carried out according
to the three recipes listed in Table 2. Seven latices were
made without the use of protective colloid and seven
corresponding emulsions were produced with hydroxy-
ethyl cellulose in the polymerization recipe. One latex
was made in which the urethane block copolymer associ-
ative thickener was used in the polymerization instead of
the cellulosic derivative. All latices were stable. No ag-
glomeration was observed during the polymerization re-
action. The pH of the final emulsions was about 4 and
solids were close to the target 56.5%.

Tables 3 and 4 summarize the particle size distributions
and experimentally determined solids contents of latices
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made with the recipe in Table 2. In general, the mean
particle size increases with increase in the nonionic/
anionic surfactant ratio in this recipe. There seems to be
an upper limit to particle size, however, at a nonionic/
anionic weight ratio of about 200. This is hardly surpris-
ing, since the anionic surfactant concentration is already
very low under this condition.

Incorporation of hydroxyethyl cellulose in the poly-
merization reaction increased the breadth of the particle
size distribution, and particularly promoted the produc-
tion of large particles. The number average particle size
was not increased to any great extent. The polymerization
mixture was also noticeably more viscous at later stages
of the reaction in the presence of hydroxyethyl cellulose.
The associative thickener QR 708 did not have a signifi-
cant effect on the sizes of polymer particles that were
produced (compare reaction 8 of Table 4 with reaction 5
of Table 3).

Table 5 summarizes the effects of hydroxyethyl cellu-
lose and the associative thickener on particle sizes, with
different anionic/nonionic surfactant ratios.

Rheological Characterization

Most of the rheological data plots given here are for the
shear rate range 0.6 s~ ' to 662 s~ '. Extensions of the
shear rate range to 10,000 s ' showed that the relative
viscosities of different formulations at 660 s ' were in
the same order at 10,000 s~ '. Essentially all significant
thixotropic structures were sheared out at shear rates
<660 s '. Similar observations have been reported by
earlier workers. '

Table 6 records viscosities at 662 s ' and 9760 s !
for semi-gloss paints made with latices that were poly-
merized with thickeners in the reaction mixture (as in
Table 4). The sheared and unsheared paints have identical
viscosities at these shear rates. It is clear from Table 6
that the ratio of 9760 s ' viscosity to the 662 s
viscosity is almost the same for all semi-gloss paints, at
least in this series.

Figure 1 shows the log viscosity-log shear rate trace for
a typical latex polymerized without the use of hydroxy-
ethyl cellulose protective colloid. The upper curve is the
flow curve for this latex to which had been added 0.25
(w/w) % Methocel J5MS hydroxypropyl methyl cellu-
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Figure 1—Viscosity-shear rate plots for latex made without

protective colloid and with nonionic/anionic ratio of 99 (reac-

tion 5 of Table 3). Curves are shown for sheared and un-

sheared systems consisting of the latex as-polymerized (A);

latex plus 1% rheology modifier QR 708 (B); and latex plus

0.25% Methocel J5MS (C). All concentrations are on a (w/w)
basis and are based on the wet latex

lose. Curves for the sheared and unsheared states
superimpose in both cases, showing that this latex has
negligible thixotropy. The post-addition of hydroxy-
propyl methyl cellulose increases the viscosity and makes
the material more shear-thinning, but does not confer
significant thixotropy on the system. Similar changes
were observed when QR 708 associative thickener was
used instead of Methocel J5SMS. The latex formulation
with QR 708 has a higher high shear rate viscosity and
lower low shear rate viscosity, for equivalent viscosity at
about 10s™ .

Figure 2 shows the flow curves of the corresponding
latex polymerized in the presence of 0.25% Natrosol 250
MR. The flow curves for the as-made latex are shown
here after addition of 6.7 (w/w) % water. This is the same
amount of water as was added after polymerization with
Methocel JSMS or Natrosol 250 MR thickeners. The latex
made with Natrosol 250 MR in the polymerization is
more viscous than its cellulosic-free counterpart (shown
in Figure 1 as curve A). The difference is particularly
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Figure 2— Viscosity-shear rate plot for latex of Figure 1 plus

0.25% Natrosol 250 MR hydroxyethyl cellulose (curve A) and

for latex made with nonionic/anionic ratio of 99 and 0.25%

Natrosol 250 MR in the polymerization (latex 5 of Table 4)

(curve B). Water, 6.7% (w/w), was added to the latex of curve

B, to equal the amount of water added with the thickener in
the case of curve A

noticeable at low shear rates. Also, the emulsion made
with the protective colloid is thixotropic, whereas that
polymerized without cellulosic is not.

The viscosity of the latex of Figure 2 (made with
cellulosic in the polymerization recipe) is, however, con-
siderably lower than that of a system consisting of the
emulsion of Figure 1 (with no cellulosic in the polymer-
ization) to which 0.25% Natrosol 250 MR was added
after polymerization. The latter mixture is shown as the
upper curve in Figure 2. It will be noticed, also, that
post-addition of the hydroxyethyl cellulose to a non-thix-
otropic latex again did not produce a thixotropic system.
Thixotropy is exhibited with these ingredients only if the
cellulosic polymer is present in the emulsion polymeriza-
tion reaction.

To summarize, latex viscosity increases in the order (a)
latex made without cellulosic thickener in the emulsion
recipe (non-thixotropic); (b) latex made with cellulosic
thickener in the polymerization (thixotropic); (c) latex
(a) with post-added cellulosic (non-thixotropic).

Table 6—Correlation of 662 s~ and 9760 s™ Viscosities for Paints
Made with Latices Polymerized in the Presence of Thickeners

Viscosity (poise) Viscosity Ratio

Thickener Rowionic. Latex Particle

Used in Anionic Size Dy (nm)
Polymerization Ratio W
Natrosol 250 MR .............. 7 340
Natrosol 250 MR .............. 19 540
Natrosol 250 MR .............. 39 650
Natrosol 250 MR .............. 99 720
Natrosol 250 MR .............. 199 650
Natrosol 250 MR .............. 349 780
QRTOB e s e 99 320

6627 9760 s
1.9 0.9 0.48
2.0 1.0 0.50
2.6 1.4 0.54
2:2 1.1 0.50
2.4 1.2 0.50
2:1 1.0 0.48
2.1 0.9 0.42
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Figure 3—Viscosity-shear rate plots for sheared and un-

sheared versions of: A—latex polymerized with nonionic/

anionic ratio of 99 and 0.25% Natrosol 250 MR; B—Ilatex A

plus 0.25% Methocel J5MS. Curve A is for the latex plus 6.7%

water to be equivalent to the dilution in adding the Metho-

cel in system B. All percentages are (w/w) and are based on
wet latex

Although the latices made with and without cellulosic
in the polymerization differ in particle size, it is believed
that the major reason for the greater thickening effect of
post-added cellulosic is the higher molecular weight of
the latter thickener. It is likely that hydroxyethyl cellu-
lose in the polymerization recipe is degraded by attack of
radicals from the initiator and from macroradicals.'”
Furthermore, a substantial fraction of the thickener in the
emulsion polymerization recipe may have been consumed
in the reaction, with the formation of graft polymers.
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Figure 4—Viscosity-shear plot for semi-gloss paint made

from latex of Figure 1. The lower curve is for the paint made

according to the formulation of Table 1, while the upper curve

is for this paint plus 0.165% (w/w) Methocel J5MS, based on
wet paint
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Figure 5— Viscosity-shear rate plot for semi-gloss paint made
from latex of Figure 1 (A); plot for the same paint plus 0.33%
(w/w) rheology modifier QR 708 (B)

Evidence for grafting onto hydroxyethyl cellulose in
vinyl acetate polymerizations has been shown by
Donescu and coworkers. '

A comparison of Figure 1 and 2 shows also that Natro-
sol 250 MR and Methocel JSMS produce almost the same
flow behavior when added to the non-thixotropic latex of
Figure 1. The conclusions from this work are therefore
probably not strongly affected by our usual use of Natro-
sol 250 MR in the polymerization and Methocel JSMS in
the paint mill base.

Addition of hydroxypropyl methylcellulose (Methocel
JSMS) to thixotropic latices generally increased the vis-
cosity but decreased the degree of thixotropy. An exam-
ple is given in Figure 3.

Figure 4 shows the rheological behavior of a semi-
gloss paint made from a latex that was produced without
cellulosic in the polymerization step. The paint formula-
tion is given in Table 1. Basically, the paint behavior
parallels that of the latex in being shear-thinning and non-
thixotropic. Addition of Methocel J5MS to this paint
(over that used in the mill base) increased the viscosity
through the whole shear rate range but did not induce any
thixotropic character. The mill base itself was somewhat
thixotropic, but this characteristic did not carry over into
the paint.

The effects of Methocel JSMS and the associative
thickener QR 708 on the viscosity of a non-thixotropic
latex were compared in Figure 1. Neither additive pro-
duced thixotropic behavior but the QR 708 caused much
less increase in low shear rate viscosity for a given higher
shear rate viscosity. The flow curve for paint made from
this non-thixotropic latex and 0.33 (w/w) % QR 708
(based on wet paint) is shown in Figure 5. The paint is
like the latex in being non-thixotropic. A comparison of
Figures 4 and 5 shows that the addition of Methocel
J5MS and QR 708 to the paint has the same effect on the
viscosity as the post-addition of these thickeners to the
original latex. In both the latex and the paint, more QR
708 than Methocel JSMS is required to achieve a particu-
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lar high shear viscosity, but the QR 708 system is less
shear-thinning (i.e., has lower low shear rate viscosity) at
the same high shear rate viscosity.

Figure 6 compares the effects of Methocel JSMS cellu-
losic and QR 708 associative thickener on the rheological
properties of a latex that was polymerized with hydroxy-
ethyl cellulose in the emulsion recipe. The latex is thixo-
tropic, as shown earlier in Figure 3, and the cellulosic
thickener or the nonionic associative thickener both in-
crease the viscosity, with some reduction in thixotropic
character at very low shear rates. Thixotropic structures
appear to be sheared-out at about 100 s ' shear rate in
this latex. The QR 708 gives less low shear rate viscosity
increase than Methocel JSMS with the same higher shear
rate behavior. It also permits retention of more thixo-
tropic character of the original latex.

Figure 7 shows the flow curves of a paint made from a
different thixotropic latex (reaction 4 of Table 4) along
with the flow curve of the paint to which Methocel JSMS
had been added. This latex was polymerized with a differ-
ent soap ratio from that used for the thixotropic latex of
Figure 2, but the particle sizes are quite similar. The
cellulosic thickener has increased the viscosity and re-
duced the thixotropic nature of this paint. This behavior
parallels the effects of this cellulosic additive on the
rheology of the base latex. The addition of an equivalent
concentration of QR 708 (Figure 8) produces a paint with
less shear-thinning character and less viscosity increase
than that from an equal concentration of Methocel JSMS.

A latex polymerized in the presence of the associative
thickener QR 708 (reaction 8 of Table 4) exhibited a
small degree of thixotropy. The semi-gloss paint made
from this latex was not thixotropic.

Yield values for different systems are listed in the
following tables. Table 7 records the values for latices
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Figure 6— Viscosity-shear rate plots for a thixotropic latex

(same latex as in Figure 3) made with cellulosic protective

colloid in the emulsion recipe. The data are shown for the as-

polymerized latex after dilution with an additional 6.7% water

to provide an equivalent polymer concentration to that in the

other curves where Methocel J5MS (0.25%) and QR 708 (1%)
have been added
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Figure 7—Viscosity-shear rate plots for semi-gloss paint

made from thixotropic latex with Dy 650 (reaction 4 of Table

4, lower set of symbols) and corresponding plots for paint

plus 0.165% extra Methocel J5MS (upper set of symbols).

The lower curves are for the paint to which 5% (w/w) water

has been added to be equivalent to the dilution in adding
thickener

and corresponding paints when the emulsion was made
without protective colloid in the polymerization reaction:
In these cases, the sheared and unsheared materials had
the same yield values. The only systems that exhibited
yield stresses were those to which hydroxypropyl methyl
cellulose was added (over the amount in the mill base, in
the case of paint).

Table 8 records yield values for latices that were made
with hydroxyethyl cellulose in the emulsion recipe. These
thixotropic latices all exhibited yield values in the un-
sheared condition. Since the yield stresses are estimated
in a rather unsatisfactory manner, we have refrained from
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Figure 8— Viscosity-shear rate plot for semi-gloss paint made
from thixotropic latex with Dy, 650 and corresponding plot for
paint plus 0.165% QR 708 (upper set of symbols). The lower
set of symbols are for paint plus 5% (w/w) water to be equiv-
alent to the dilution in adding the rheology modifier
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Table 7—Yield Values (Pa) of Non-Thixotropic Latices and
Corresponding Paints (Latices Made without Protective Colloid)

Plus Methocel J5MS Plus QR 708
Latex Paint Latex Paint Latex Paint
Latex (+J5MS  (+J5MS (+QR708 (+QR708
Dy (nm) 0.25%) 0.165%) 1%) 0.165%)
170....ND ND 3.8 1.5 = —
205....ND ND 4.0 1.7 — —
230....ND ND 4.5 1.9 — —
260....ND ND 53 2.0 — —
280....ND ND 4.0 1.9 0.2 ND
340....ND ND 4.2 L7 — —
320....ND ND 39 1.3 — —

Note: Yield values for unsheared and sheared materials are the same.
ND— not detected

attempts to correlate particle size and the magnitude of
the yield value.

Table 9 records yield values of semi-gloss paints made
from the thixotropic latices of Table 8. Addition of extra
Methocel JSMS to the paint had almost no effect in the
yield value. Addition of an equal concentration of the
associative thickener QR 708 reduced the yield values in
both the sheared and unsheared conditions.

Some paints and latex formulations exhibited a stress
overshoot in the unsheared condition. This phenomenon
may occur when a material that is initially at rest is
suddenly subjected to continuous deformation. The shear
stress builds up quickly and then decreases to an equilib-
rium, lower value. This phenomenon was seen in paints
made from latices that were polymerized in the presence
of hydroxyethyl cellulose. The original latices themselves
did not show stress overshoots. The corresponding paints
always contained at least about 1% (on emulsion) of
additional hydroxypropyl methylcellulose, from its use in
the mill base (Table 1). Addition of hydroxypropyl
methyl cellulose to the corresponding latex also resulted
in a system that exhibited stress overshoot in the un-
sheared state. The stress overshoot in these thixotropic
mixtures probably reflects breakdown of structure pro-
vided by entanglements between dissolved cellulosic
polymer chains.

Typical low shear rate data showing stress overshoot
are shown in Figure 9. This should be contrasted with the
plot of Figure 10, in which no stress overshoot was
observed.

Stress overshoot is generally attributed to the break-
down of associated structures in the system.'® This expla-
nation appears to fit the present results. Shearing reduced
the yield value of all systems.

Some slight pigment settling was observed during
storage of all paints made from latices that did not
have cellulosic thickeners in the polymerization. This is
probably because the materials did not have a yield
stress. However, the pigment was easily redispersed. in-
dicating that other factors like surface forces may also be
significant.

Low shear rate viscosities are expected to be important
in levelling processes. The shear rate operative during
levelling has been variously estimated to be in the range
0.1to 1.0s~"."* Our low shear rate measurements were
made at 0.6 s~ ' because the particular viscometer did
not appear to give reliable readings at lower shear rates
with these latices and paints.

Recall that low shear rate viscosities were recorded at
0.6 s~ ' 20 seconds after the cessation of high shear rate
stirring and also after the viscosity had reached an equi-
librium value at the low shear rate. This is to parallel the
levelling and anti-sag properties of a paint.

Equilibrium viscosities were reached very quickly in
latices that were polymerized without hydroxyethyl cellu-
lose in the emulsion recipe. Similar behavior was exhibit-
ed by the corresponding semi-gloss paints. This is a
reflection of the non-thixotropic character of these
systems.

Thinning of the paint with moderate amounts of water
caused a major reduction in low shear rate viscosity and.
presumably, enhanced levelling and flow-out. Addition
of cellulosic thickener over and above that already in the
mill base resulted in only a moderate increase in low
shear rate viscosity, while addition of the associative
thickener actually reduced the viscosity in this shear
rate range. This could result from the dilution effect of
the extra aqueous solvent that was introduced with the
thickener.

Table 8—Yield Values of Thixotropic Latices Made with Protective Colloid (Pa)®

Latex Plus
Latex H,0 (6.7%)
Dy (nm) UNS SH UNS SH
Natrosol 250 MR o N
2.7% ND = -
3.0 ND . =
6.3 ND _ _
5.2 ND . _
3.5 ND 12 ND
4.5 ND _ _
4.0 ND _ _

(a) UNS— unsheared: ND — not detected: SH— sheared.
(*) — stress overshoot.

Latex Plus
Latex Plus Natrosol Latex Plus
J5MS (0.25%) 250 MR (0.25%) QR 708 (1%)
UNS SH UNS SH UNS SH
8.9* 4.5 — == — _
10.5*% 5.5 — = — —
12.8% 6.5 — = — _
11.3* 6.0 - = = s —
12.5* 6.0 11.0# 5.5 1.4 0.3
11.5* 7.0 — — — —
11.0* 6.0 — — — —
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Table 9—Yield Values (Pa) of Paints Made from Thixotropic Latices

Latex Plus
Latex Plus Latex Plus Latex Plus QR 708 (0.165%)
Lat Unmodified Paint H,0 (5%) J5MS (0.165%) QR 708 (0.165%) J5MS (0.083%)
atex

Dy (nm)  UNS® SH UNS SH UNS SH UNS SH UNS SH

Natrosol 250 MR .. ........ 340 5.0 3.0 — — 5:5 3.4 3.1 1.7 4.0 2.0
Natrosol 250 MR .......... 540 5. 3.1 — — 53 33 — — — —
Natrosol 250 MR .......... 650 5.5 3.4 3.4 1.9 5.8 3.6 3.4 2.0 — —
Natrosol 250 MR .......... 720 5. 3.1 — — 5.3 3.3 3.1 133 - —
Natrosol 2SO0 MR .......... 650 51 3. 3.2 1.5 5.3 3.3 — — — —
Natrosol 250 MR .......... 780 5.0 3.0 — — 5.4 33 — — — —
QR708.................. 320 4.8 4.2 — — 4.9 4.4 — — — —
Commercial PVAC ........ — 4.5 2.2 — — 5.0 2.9 31 1.6 3.8 1.8
Commercial acrylic . ....... — 1.2 0.8 — — 1.4 1.0 — — — —

(a) UNS — unsheared: SH — sheared

Low shear rate (0.6 s~ ') viscosities of latices made
with cellulosic stabilizer in the emulsion recipe were
much higher than those of latices made without the use of
hydroxyethyl cellulose in the emulsion polymerization.
The differences in particle size, if any, are swamped by
the consequences of including or eliminating the cellulo-
sic polymer in the emulsion recipe. Not surprisingly, the
thixotropic latices arrived at their equilibrium low shear
rate viscosities more slowly than their non-thixotropic
counterparts. Again, thinning with water reduces the
thixotropic latex viscosity at 0.6 s~ '. Addition of Meth-
ocel JSMS or Natrosol 250 MR resulted in almost the
same increase in low shear rate viscosity.

Low shear rate viscosities of the corresponding paints
were, of course, much higher than those of the original
latices. Addition of extra hydroxypropyl methyl cellulose
contributed much less of a viscosity increase to the paint
than to the latex. Addition of the associative thickener
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Figure 9—Shear rate-shear stress plot for thixotropic latex
made with cellulosic in the polymerization recipe (reaction 5
of Table 4) plus 0.25% Methocel J5MS. Stress overshoot is
seen in the unsheared material
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actually reduced the viscosity of the paint in the low shear
rate region for flow and levelling.

High shear viscosity values are compared in this work
at 660 s~ '. As mentioned above, viscosities at this shear
rate are about double those exhibited by the same paints
under brushing conditions (Table 6).

A useful parameter to condense information on the
flow behavior of latices and paints is the shear-thinning
factor (ST), defined operationally as:

_ equilibrium viscosity at 0.6 s "

"~ equilibrium viscosity at 660 s '

It will be recalled that the equilibrium viscosity at
0.6 s~ ! is that reached after recovery from shearing-
out of thixotropic structures. The equilibrium viscosity at
660 s~ ', by contrast, characterizes the sheared system.
The best combination of good levelling and adequate
hiding (i.e., brush drag or roller resistance) is achieved
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Figure 10— Shear rate-shear stress plot for thixotropic latex
made with associative thickener in the polymerization recipe
(reaction 8 of Table 4) plus 0.25% Methocel J5MS. There is no
stress overshoot in the unsheared material
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Table 10—High Shear Viscosities (poises at 660 s™')
And Shear-Thinning Factors (ST) of Latices
Made without Protective Colloid

Latex Plus
Unmodified Latex Plus  Methocel J5SMS  Latex Plus
Latex H,0 (6.7%) (0.25%) QR 708 (1%)

Dy Vi Vis- Vis- Vis-

(nm) cosity cosity ST cosity ST cosity ST
170... 040 59 — — 151 970 — —
205... 044 7.2 — — 1.52 100.2 — —
230... 0.51 7.8 — - 1.56  99.1 — —
260... 0.56 6.4 — — 1.62 988 — —
280... 042 76 021 56 140 9.1 3.4 5.5
340... 043 7.6 — — 1.32 954 — —
320... 050 63 022 54 149 935 — —

with paints that have lower ST’s. In other words, for a
given Stormer viscosity, the lower ST implies a more
Newtonian system and a higher application viscosity.

Latices made without cellulosic protective colloid in
the polymerization exhibited low viscosities at 660 s '
shear rate and were relatively non-shear-thinning (Table
10). By contrast, thixotropic latexes that were polymer-
ized in the presence of hydroxyethyl cellulose had viscos-
ities about 50-100% higher at given particle size (Table
11). Their shear-thinning behavior was also very much
greater. That is to say, the effects of cellulosic additives
in the polymerization are primarily seen at low shear
rates. The thixotropic and non-thixotropic latices differed
less at high shear rates. In both latex types, thinning with
water caused a significant drop in viscosity across the
whole shear rate range and a shift to more Newtonian
rheology.

When extra cellulosic was added to the latices, the
relative thickening effect was greater for latices made
without hydroxyethyl cellulose. The associative thickener
augmented the high shear rate viscosity of both latex
types and made the material more Newtonian.

The semi-gloss paints were much more shear-thinning
than the corresponding non-thixotropic latices. Table 12
records high shear viscosities and ST factors for paints
made from non-thixotropic latices. The high shear viscos-

Table 12—High Shear Viscosities (poises) and
Shear-Thinning Factors ST
Of Paints Made from Latices with No Protective Colloid
In the Polymerization

Paint Plus Paint Plus
Unmodified Paint Plus  Methocel J5MS QR 708
Paint H,0 (5%) (0.165%) (0.165%)

By Viss  Vis  Vis  Vis-

(nm) cosity ST cosity ST cosity ST cosity ST
170.. 20 48 — — 26 SI  — —
205 .. 1.7 78 — — 2.4 71 — —
230 .. 1.3 70 — — 2.3 72 — —
260 .. 1.7 73 — — 2.3 63 — —
280 .. 1.7 65 — — 2.3 60 L7 52
340 .. 1.7 57 1.2 54 2.3 53 — —
320... 1.7 63 1.1 59 2.2 56 — —

ities of the paints were three to four fold those of the
initial latices, but the shear-thinning factors were about
10 times as great.

A comparison of paints made from thixotropic latices
and the original emulsions is made with the aid of Tables
11 and 13. The high shear viscosities of these paints are
less than three times those of the progenitor emulsions
and the shear-thinning character of the paints is actually
less than that of the latices. This is opposite to the behav-
ior of non-thixotropic latices.

Another interesting result from Tables 10-13 is that the
non-thixotropic latices produced semi-gloss paints that
had higher low shear viscosities and were more shear-
thinning than paints made from thixotropic latices. This is
despite the fact that the non-thixotropic latices them-
selves were less shear-thinning than their thixotropic
counterparts. This points up the importance of knowledge
of thickener-latex interactions as well as of latex behavior
in designing paints with desirable rheological behavior.

Addition of extra cellulosic thickener to either the
thixotropic or non-thixotropic type of paint has relatively
little effect on the shear-thinning character. That is to
say, the paint viscosity can be increased by this expedient
without making the coating more shear-thinning. The
associative thickener produces less of a viscosity increase

Table 11 —High Shear Viscosities (poises) and Shear-Thinning Factors ST
Of Latices Made with Thickener in Polymerization

Latex Plus Latex Plus
Unmodified Latex Plus Methocel J5MS Natrosol Latex Plus
Latex H,0 (6.7%) (0.25%) 250 MR (0.25%) QR 780
Dy, (nm) Viscosity ST Viscosity sT Viscosity ST Viscosity ST Viscosity ST
20 . ... 076 30— 1.66 739 = — - =
340 . .o 0.79 38.2 — — 1.66 86.1 — — — —
8§40 i 1.20 65.7 — — 1.90 91.5 — — — -
650 - swan 1.25 46.2 — — 1.96 78.6 — — — —
720 < oo 1.21 46.6 0.73 22.9 2.08 773 1.94 76.8 2.31 13.5*
{711 S—— 1.16 43.8 — — 2.08 7941 — — — —
780 . .o i 1.12 41.1 — — 1.92 76.9 — — — —
330¢ . ..., 1.15 18.3 0.51 10.9 2.04 128.5 — — 1.41 9.0
(a) 1% QR 708.

(b) 0.25% QR 708.
(c) Latex made with QR 708 in the emulsion recipe.

62

Journal of Coatings Technology



POLYVINYLACETATE EMULSION DESIGN

Table 13—High Shear Viscosities (poises) and Shear-Thinning Factors
Of Paints Made from Latices with Protective Colloid in Polymerization

Paint Plus Paint Plus
Paint Plus Methocel J5MS Paint Plus QR 708 (0.165%)
Unmodified Paint H,0 (5%) (0.165%) QR708 (0.165%)  J5MS (0.083%)
_Latex S ' ) -

PC Dw (nm) Viscosity ST Viscosity ST HSV ST HSV ST HSV ST

Natrosol 250 MR .......... 340 19 a8 — — 25 4 18 3 23 36
Natrosol 250 MR .......... 540 2.0 44 — — 2T 41 - — — —=
Natrosol 250 MR ... ... .. .. 650 2.6 35 1.8 29 33 34 23 25 — ==
Natrosol 250 MR . ......... 720 2.2 39 — — 29 36 2.0 29 — —
Natrosol 2SO0 MR . ... ... .. 650 24 35 1527, 29 3.1 34 — — — —
Natrosol 250 MR ... ... .. .. 780 2:1 40 — — 2.7 38 2.2 27* — —
QR TO8: sios vz sesvganazy wlisg 2o 320 2.1 60 — — 3.0 49 — — — —
Commercial PVAC......... - 2.2 32 — — 29 32 19 27 2.4 29
Commercial acrylic......... — 2.4 13 — — 3.0 14 — = — =

PC — Protective Colloid
() 0.33% QR 708

than the same amount of cellulosic, but it also reduces the
shear-thinning factor.

The effects of cellulosic and associative thickeners are
summarized in the following tables. Table 14 lists the
effects of Methocel JSMS and QR 708 on latices made
without thickener in the polymerization. There is no no-
ticeable interaction between the thickener effect and latex
particle size. Cellulosic thickeners have a large effect at
low shear rates and much less influence at high shear
rates.

Table 15 is a similar summary for latices made with
cellulosic in the polymerization recipe. Here the relative
effects of post-added cellulosic are much less than with
non-thixotropic latices. In both latex types, the additional
cellulosic has a greater effect on low shear rate than high
shear rate viscosity and this difference is particularly
pronounced for latices that are made initially without
cellulosic derivatives. The polyurethane block copolymer
associative thickener produces a relatively larger increase
in the high shear rate than the low shear rate behavior and
this is true for both latex types.

Table 16 summarizes the results of adding rheology
modifiers to paints made from non-thixotropic latices.

The relative increase in viscosity is much less than for
the addition of cellulosic to the corresponding latex and
the discrepancy between relative effects at 0.6 s~ ' and
660 s~ ' is also much less. (Recall that these paints
already contain some Methocel JSMS from the mill base.)

The corresponding results for paints made from thixo-
tropic latices are summarized in Table 17. Again, com-
parison with Table 15 shows that the relative effects of
the cellulosic are less in the paints than in the progenitor
latices. For paints made from thixotropic latices, the
relative increase in viscosity from addition of Methocel
J5MS is slightly greater at higher shear rates than at
0.6 s~ ' shear rate. In these paints, also, the addition of
associative thickener at the low level used (0.165%) re-
sults in a decrease in viscosity at all shear rates. This is
probably because of the dilution effect from the solvent
carried along with the rheology modifier.

The thixotropic character of the latices made with cel-
lulosic in the polymerization recipe are compared with
those of the corresponding paints in Tables 18 and 19,
respectively. This parameter is assessed by comparing
0.6 s~ ' viscosities in the unsheared and sheared states.
The values listed are the ratios of the unsheared to the

Table 14— Viscosity Increment by Thickener Post-addition
To Latices Made without Use of Protective Colloid

Low Shear Viscosity (0.6 sec !, poises)

Latex Plus
Methocel Latex Plus
J5MS (0.25%) QR 708 (1%)
Viscosity Viscosity
_Latex Unmodified Increase Increase
Dw (nm) Latex (poises) (poises)
170; s 24 144 —
20820 32 149 —
230z 39 158 —
)| 3.6 158 —
. {0 Jee— 32 124 15
340. ... ... 32 123 —
320. <5 0 3.2 135 —

High Shear Viscosity (662 sec ™', poises)

Latex Plus
Methocel Latex Plus
J5MS (0.25%) QR 708 (1%)
Visctrsit; Viscosity
Unmodified Increase Increase
Latex (poises) (poises)
0.4 1t B
0.4 1:1 _
0.5 Ll —
0.6 11 —
0.4 1.0 3.0
0.4 0.9
0.5 1.0 —
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Table 15— Viscosity Increment by Thickener Post-addition
To Latices Made with Use of Protective Colloid

Latex Plus

Low Shear (0.6 sec™ ', poises)

High Shear (662 sec ™, poises)

Methocel JSMS Latex Plus Latex Plus Latex Plus
(0.25%) QR 708 JSMS (0.25%) QR 708
Viscosity Viscosity Viscosity Viscosity
_Latex Unmodified Increase Increase Unmodified Increase Increase
PC Dy (nm) Latex (poises) (poises) Latex (poises) (poises)
Natrosol 250 MR ... 270 28 94 — 0.8 0.9 —
Natrosol 250 MR ... 340 28 114 — 0.8 0.9 —
Natrosol 250 MR ... 540 79 95 — 1.2 0.7 —
Natrosol 250 MR ... 650 58 96 — 1.3 0.7 —
Natrosol 250 MR ... 720 57 104 -25.3" 1.2 0.8 1.1
[20.5(+H,0 6.7%)]* 123 10.7% [0.73( + H,0 6.7%))] 1.3 1.6
[(+ QR 708 1%)]
Natrosol 250 MR ... 650 51 13 — 1.2 0.8 —
Natrosol 250 MR ... 780 47 101 — 1.1 0.8 —
QR 708 v vt 5t 320 47 245 -4 li:2 0.9 0.3
[5.5(+H,0 6.7%))] 256 7:5 [0.51(+H,0 6.7%)] 1.8 0.9

{(+ QR 708 0.25%)]

PC— Protective Colloid.

(a) Negative number is duc to dilution effect.

(b) 1% QR 708.

(c) Latex viscosity 25 poises after addition of 6.7% Hy0.

{(+QR 708 0.25%)}

sheared-out viscosities. In all cases it can be seen that the
semi-gloss paint is less thixotropic than the parent latex.

Latex Particle Size Effects

The effects of latex particle size are considered here in
terms of the latex and paint derived therefrom. The rheo-
logical properties of both systems have been seen to
differ, depending on whether the latex was synthesized in
the presence of a cellulosic protective colloid. Particle
size effects are therefore also summarized separately for
the two latex types. The latices used were not mono-
disperse and we have compared different polymers on
the basis of Dy, since this average diameter is one of
the more reliable averages from hydrodynamic chroma-
tography analyses.

The viscosity behavior is examined at 0.6 s~ ' shear

rate (levelling region) and 662 s ' shear rate (to parallel
application by brush or roller).

Figure 11 shows the 0.6 s ' viscosities of latices
made without the use of a cellulosic polymer in the emul-
sion recipe. Data points are given at 0.6 s~ ! 20 seconds
after high speed shearing and at the final “*equilibrium™
at 0.6 s~ '. These systems are not thixotropic and 20
second and equilibrium viscosities are not significantly
different. Trends indicate a maximum viscosity at about
250 nm Dy .

Figure 12 summarizes the corresponding data points
for the paints made from the latices of Figure 11. Paint
viscosity also peaks with latex Dy diameters between
200-250 nm. The basic paint is not thixotropic. Addition
of extra cellulosic, above that in the mill base, does
induce some slight thixotropy.

Table 16— Viscosity Increment by Thickener Post-addition
To Paint Made from Latex Polymerized without Use of Protective Colloid

Low Shear (0.6 sec ™', poises) -

Paint Plus
Methocel Paint Plus
J5MS (0.165%) QR 708 (0.165%)

Viscosity Viscosity
_Latex Unmodified Increase Increase
Dy(nm) Paint (poises) (poises)
iy 95 41 —
208e sonersrmargrgas 135 30 —
P2 {0 P S — 119 46 =
260, ...l 120 23 =
2800y it A ormsns 111 26 —23¢
340. ... 94 25 —
32050 s coine e 106 17 —

(a) Dilution effect.

High Shear (662 sec ", poises)

Paint Plus
Methocel Paint Plus
J5MS (0.165%) QR 708 (0.165%)
Viscosity Viscosity
Unmodified Increase Increase
Paint (poises) (poises)
2.0 1.7 =
157 0.6 —
1.7 0.6 —
1.7 0.6 —
1.7 0.6 0
1.7 0.6 —
1.7 0.6 —

64

Journal of Coatings Technology



POLYVINYLACETATE EMULSION DESIGN

Table 17 —Viscosity Increment by Thickener Post-addition
To Paint from Latices Polymerized with Use of Protective Colloid

Low Shear (0.6 sec ', poises) High Shear (662 sec !, poises)
Paint Plus Paint Plus
Methocel Paint Plus Methocel Paint Plus
J5MS (0.165%) QR 708 (0.165%) J5MS (0.165%) QR 708 (0.165%)
Viscosity Viscosity Viscosity Viscosity
_Latex Unmodified Increase Increase Unmodified Increase Increase
PC Dw(nm) Paint (poises) (poises) Paint (poises) (poises)
Natrosol 250 MR ............340 89 21 -29 1.9 0.6 0
Natrosol 2SO0MR ............ 540 91 21 — 2.0 0.7 —
Natrosol 250 MR ............ 650 92 19 -34 2.6 0.7 -0.3
[52.9(+H,0 5%)] 58 6 [1.8(+H,0 5%)] 1.5 0.5
Natrosol 250 MR ............ 720 87 182 -29 2.2 0.7 -0.3
Natrosol 250 MR ............ 650 85 21 — 2.4 0.7 —
Natrosol 250 MR ............ 780 84 20 —25 2.1 0.6 0.1
[0.33% QR 708] [0.33% QR 708]
QRTOB: ivis wose wan 5 = s s 320 123 26 e 2.1 1.0 —
Commercial PVAC............ — 71 21 -19 2:2) 0.7 =03
Commercial acrylic. ........... — 30 13 — 24 0.6 —

PC—Protective colloid.
(a) Negative numbers are due to the dilution effect.

Table 18 —Thixotropy Indices of Latices Made with Use
Of Protective Colloid Viscosities at 0.6 s~ ' Shear Rate

Latex Plus Latex Plus

_Latex Latex Plus Methocel Natrosol 260 MR Latex Plus
- PC o Dw(nm) Unmodified Latex H,0 (6.7%) JSMS (0.25%) (0.25%) QR 708
Natrosol 250 MR . . . 2.7 — 17 — o
Natrosol 2SOMR ............340 2.5 — 1.7 — —
Natrosol 2SOMR ............ 540 2.1 — 1.5 — =
Natrosol 2SO0 MR ............ 650 2.2 — 1.5 1.6 2.1

(1%)
Natrosol 250 MR ............ 720 24 2.5 1.6 — —
Natrosol 250 MR ............ 650 2.4 — 1.6 — —
Natrosol 2SOMR . .......... . 780 2.4 — 1.6 — —
QRAO8: 1 500 1 smaiw 5578 @ 3o nn 320 1.5 1.4 1.2 — 1.2
(0.25%)
PC—Protective colloid.
Table 19— Thixotropy Indices of Paints Made from Latices Polymerized
With Use of Protective Colloid Viscosities at 0.6 s ' Shear Rate
Paint Plus Paint Plus

_Latex Paint Plus Extra Methocel Paint Plus QR 708 (0.165%)
~__Pc ] Dw(nm) Paint H,0 J5MS (0.165%) QR 708 (0.165%) J5MS (0.83%)
Natrosol 250 MR ...............340 1.3 — 1.2 L2 1.2
Natrosol 2SO0MR ...............540 L3 — 1.2 — —
Natrosol 250 MR ............... 650 1.2 1.3 1l 1.2 —
Natrosol 2SOMR ............... 720 1.3 — 1.2 1.2 —_
Natrosol 250 MR ............... 650 1.3 1.3 1.2 — =
Natrosol 2SO0 MR ............... 780 1.3 — 1.2 1. —

(0.33%)

QR708 .......................320 1.0 — 1.0 =

PC—Protective colloid.
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Figure 11—Viscosities in the levelling region (0.6s shear

rate); lower curve— latices made without protective colloid in

the emulsion recipe; upper curve—corresponding latices
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Plots of low shear rate viscosity are given in Figure 13,
for latices polymerized in the presence of Natrosol 250
MR. Here, thixotropy is exhibited by both the primary
latex and the version that had been thickened with Metho-
cel JSMS. A strong maximum in viscosity is seen in this
case with Dy particle diameters about 550 nm. The
corresponding paints (Figure 14) show very little effect
of particle size on levelling behavior, however. The de-
gree of thixotropy is also much less than in the primary
latices.

We look now in Figure 15 at the high shear rate (662
s~ ') viscosities of latices made without cellulosic in the
emulsion recipe. The high shear rate viscosity also ap-
pears to peak in the 250-300 nm Dy region (cf. Figure
11).

The high shear rate viscosities of the corresponding
non-thixotropic paints are depicted in Figure 16. Here
one sees essentially no effect of latex particle size, except
for the smallest diameter sample, which probably has Dy,
lower than commercial poly (vinyl acetates) for this
application.

Figures 17 and 18 show the respective high shear rate
viscosities for thixotropic latices (cellulosic in the poly-
merization recipe) and the corresponding paints. The
latices appear to have a peak viscosity with Dy near
600 nm but the paint viscosity is fairly well independent

T T ',"\ T i |
O AT 20s 3 Y B
’
® EQUILIBRIUM / B
/ \ @
-~ ’ L
3 N ® L -e0
/ N
$ & o
==, \
© / I,’ b\ D
— ’ / Nio @
o / ’ N
/ ‘ N©
o L ¢ < o
= / L A —140
= ’ ’ 0
S / ! L
) ’ 5 b
' a / s
» ,’ ’ (o]
% Ad
& / i
= )
/
o . $ PR
— /! rie o —120
T i v \
w I/ II \
g / I'I ‘\
o} ’ \ =
w5 ’ & \
[5) 4 \
—_— L ’
= 60 ] ;
<] 4 - Y [ ]
0 3 /,/ Oy N
8_ i ;l / \\ o s
S / i \ SS
N / ,l \ ‘e
= ,’ ’ ‘\\
v ’ !
(=] 40 / /I AN
(S} / ,' \\\
2 ) o
> / ’ e
I o/ o/
/ /
4
’
/l
20+ A
o (o]
| 4 | 1 |
200 400 600 800

LATEX PARTICLE SIZE Dy, (nm)

Figure 13—Viscosities in the levelling shear rate region

(0.6 s™). Lower pair of curves — latices made with cellulosic in

the emulsion recipe; upper pair of curves—corresponding
latices plus 0.25% Methocel J5MS
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of latex particle size in the 700-800 nm range. It is
important, also, to note that the formulations of Figure 18
are generally close to the systems that are used for most
retail paints.

DISCUSSION

This work was confined to the use of a particular
hydroxyethyl cellulose (Natrosol 250 MR) in the emul-
sion polymerization recipes and to a single hydroxypro-
pyl methyl cellulose (Methocel JSMS) as a thickener in
paints and latices. The conclusions from this research are,
however, unlikely to be restricted to these materials
alone. The cellulosic used in the latex polymerization is
rapidly degraded in the process and its initial molecular
weight is unlikely to be of great importance in this case.'”
The molecular weight of Methocel brand cellulose ethers
is reported to have no effect on the low shear viscosity of
vinyl acrylic based paints.'” Variations of the thickener
from the particular cellulosic used here will, similarly,
affect the high shear rate viscosity only to a maximum of
about 20%."* (Such comparisons are normally made at
equal Stormer viscosities. The greater apparent efficiency
of low molecular weight cellulosics at high shear rates
may be simply due to the higher concentrations needed to
achieve a given Krebs units level. This may be important
in particular formulations, but it is a weak effect com-
pared to the variables which are the focus of this report.)

Within the constraints of the systems studied here, it
can be seen that a major factor is the presence or absence
of cellulosic thickener in the latex polymerization.

An important feature of the results reported here is that
the latices produced were thixotropic only if the polymer-
ization had been performed in the presence of dissolved
cellulosic polymer. Post-addition of a cellulosic polymer
thickened the latex but did not make it thixotropic. In
parallel, paints made according to the formulation of this
work were thixotropic only if the precursor latex was also
thixotropic. These observations provide insights into the
thickening action of cellulosics.

Thickening by water-soluble polymers such as cellulo-
sic derivatives has been shown not to be a simple process
of increasing the viscosity of the aqueous medium.'® The
ability of the thickener to flocculate or deflocculate the
latex appears to be an important part of the thickening
mechanism.

Such flocculation has been explained in terms of
*‘bridging’’—i.e., adsorption of the soluble polymer onto
several latex particle surfaces.'®>* More recently, it has
been demonstrated to occur in the absence of adsorp-
tion.?! Nonadsorbed soluble polymers can, in fact, cause
flocculation by a mechanism in which particles are forced
further together when the distance between them is too
small to accommodate the hydrated dissolved polymer
coils. The details of this *‘depletion flocculation’” mecha-
nism are described qualitatively later in this section.

Current thinking appears to favor the depletion floccu-
lation mechanism over the bridging hypothesis. Our re-
sults reinforce this conclusion since there is no noticeable
effect of latex particle size on thickener effectiveness.

Another way of rationalizing the thickening action of
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non-adsorbed water-soluble polymers is simply to assume
that these materials absorb so much water that the effec-
tive concentration of the suspended latex particles is
greater than their nominal concentration and the viscosity
of the system is correspondingly enhanced.

Thixotropy can be rationalized in the present system in
terms of an association in the aqueous phase of cellulosic
fragments that are chemically anchored to the latex parti-
cles. By contrast, any association of dissolved cellulosic
polymers with each other seems to be broken very quickly
under shear and reestablished quickly on the cessation of
shear. As a result, thixotropic (i.e., time dependent) be-
havior is not observed in latices that do not carry grafted
cellulosic polymers.

The action of the associative thickener differs from
that of the cellulosic thickeners as has been noted by
others.?* Adsorption of the hydrophobic portions of the
associative thickener on the particles resists depletion
flocculation by water-soluble polymers at low shear rates
and produces enhanced high shear rate viscosities if the
association is strong enough.

Current ideas of depletion stabilization and floccula-
tion®” can be expressed as follows with respect to the
systems of this report. When two latex particles happen to
approach each other to within a distance that is smaller
than the hydrodynamic diameter of the hydrated cellulo-
sic molecule, the latter will be expelled from the region
between the particles. This polymer-free volume is one in
which the local osmotic pressure is less than in the bulk
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medium. (In thermodynamic terms, the relatively pure
solvent in the interparticle region has a higher chemical
potential than solvent containing dissolved cellulosics.)
The net tendency is for solvent to flow out of the interpar-
ticle region and for the latex particles to be pushed togeth-
er.?? The reversible flocculation of polymer latices by
hydroxyethyl cellulose has been shown to proceed by the
mechanism described.?!

The flocs that are formed in this manner are loose,
since the particles will still stand off from each other
because of electrostatic repulsion from adsorbed and
grafted anionic surfactants on their surfaces.

This flocculation process will have less importance
when the latex particles are sterically stabilized by graft-
ed cellulosic polymer fragments that are produced by
emulsion polymerization in the presence of the protective
colloid. In that case, the hydroxyethyl cellulose is chemi-
cally anchored to the poly(vinyl acetate) particle surface
and the effective density of the water-soluble polymer in
interparticle regions will be little affected by the concen-
tration of added, extra cellulosic derivative.

Restabilization of loosely flocculated latices can occur
in more concentrated solutions of water-soluble poly-
mers.”* With increasing concentration of polymer, the
hydrodynamic size of the hydrated coils decreases®*-2°
and the water-soluble molecules are more readily able to
insert themselves into the interparticle regions. As a con-
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Figure 17—High shear rate viscosities (662 s) of latices

produced with cellulosic in the emulsion recipe (lower curve)

and the same latices to which was added an extra 0.25%
(w/w) Methocel J5MS
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paints with an extra 0.165% Methocel J5MS

sequence, the flocs are broken and the latex is restabi-
lized.

Addition of a water-soluble cellulosic thickener to a
thixotropic latex increases the viscosity of the system,
with some reduction in thixotropic character. The same
general effects are observed when these thickeners are
added to thixotropic paints. The reductions in thixotropy
are weak effects, however (cf. Figure 7). These observa-
tions can be explained as follows.

The viscosity increase that results from addition of
water-soluble cellulosics is thought to result partly from
hydrogen bonding with water molecules, with some con-
tribution from entanglement of cellulosic polymer coils.
That is, this viscosity increase reflects the increased vis-
cosity of the aqueous medium. In addition, of course, the
effective concentration and the viscosity of the latex sus-
pension is increased by the crowding effect mentioned
above.

The decrease in thixotropy on addition of water-soluble
cellulosic thickeners may be due to the reduction in effec-
tive particle-particle distances. This facilitates the recov-
ery of interparticle associations and decreases the time
dependence of the recovery of thixotropic structures.

In support of this hypothesis, we note that the urethane
block copolymer associative thickener decreases the thix-
otropic character of the latex less than an equivalent
weight concentration of cellulosic polymer. This is to be
expected, since the associative thickener is believed to
function by bridging particles, rather than by forcing
them together.

The particle size of a latex influences its flow behavior.
We focus in this discussion on thixotropic latices, since
these correspond more closely to commercial products for
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the coatings industry. Strong particle size effects are seen
in the shear rate region for levelling (Figure 13), with
weaker effects on brushing behavior (Figure 15). These
do not carry over into the resulting paints, however.
Levelling and sagging appear to be practically indepen-
dent of latex particle size (Figure 14), while the brushing
viscosity is independent of particle size for all latices with
mean diameters greater than about 250 nm (Figure 17).

Generally, the effects of latex particle size are
swamped by other variables such as the type and amount
of polymeric stabilizer used in the actual emulsion poly-
merization.
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Use of A-B Block Polymers as Dispersants
For Non-aqueous Coating Systems

Henry L. Jakubauskas
E.l. du Pont de Nemours & Co., Inc.”

Theoretical considerations involved in the disper-
sions of pigments are reviewed, including a new
class of pigment dispersants for non-aqueous sol-
vent systems that has been developed by Du Pont.
These dispersants are polymer molecules containing
“polar clusters” attached to one end of non-polar
polymeric chain. The stability of dispersed pigment
particles is achieved by adsorption of the “polar
cluster” on the pigment surface with the non-polar
portion of the molecule providing a barrier for pig-
ment-to-pigment interactions. The mechanism of
stabilization of particles is steric (entropic).

Pigment deflocculation is shown to be a function of
dispersant structure, molecular weight polar and
non-polar segments, pigment polarity, and solvent
polarity used.

INTRODUCTION

Most surface coatings contain solid particles such as pig-
ments and fillers. The dispersion of these particles in
organic media is of considerable importance to the overall
properties of surface coatings. Such coating properties as
opacity, color intensity, gloss, color reproducibility,
transparency of metallic colors, and mechanical proper-
ties such as tensile strength, hardness, flexibility, etc.,
depend on the degree of agglomeration and flocculation
of particles. The same can be said about application
properties such as flow, leveling, and sagging. There-
fore, the selection of dispersants used to maintain the
particles in a deflocculated state is of the utmost impor-
tance for controlling coating properties.

Surface coating formulations can be considered as a
composite of three basic systems:

Presented at the 63rd Annual Meeting of the Federation of Societies for Coatings Technology.
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(1) Pigment system consisting of high concentration of
pigment dispersed in solvent, surfactant/dispersant, and
polymer commonly referred to as ‘‘mill-base’” or color
concentrate;

(2) Film-forming system to obtain desirable physical
properties; and,

(3) Solvent system to obtain desired application latitude.

The maintenance of stable pigment dispersion in all of
these three systems is a must for achieving the desired
coating properties. The use of dispersing agents (disper-
sants, surfactants) in aqueous coating systems for
preparation of mill-bases has been well documented.
However, for non-aqueous systems, dispersant technol-
ogies on sound scientific principles are presently emerg-
ing. In general, for dispersing pigments in non-aqueous
media, the main film-forming vehicles are used by coat-
ing manufacturers as pigment dispersants. This approach
may or may not achieve stable pigment dispersions. As
the coating technology shifts from low solids, high mo-
lecular weight polymers to high solids and low molecular
weight polymers, the effectiveness of these polymers as
pigment dispersants in most cases is reduced. Further-
more, a greater burden is placed on pigment dispersions
to provide higher solids and higher pigment content
dispersions for these high solids systems in an environ-
ment conducive to flocculation. Commercial dispersants
have been developed by chemical companies such as
ICI Americas Inc. (SOLSPERSE®), Byk-Chemie (DIS-
PERBYK®), and others which are aimed at non-aqueous
systems.

The purpose of this paper is to present additional evi-
dence for the use of A-B block type polymers as effective
pigment dispersants for non-aqueous systems. The effec-
tiveness of these dispersants depends on the size and
chemical nature of the adsorbing group and specific inter-
actions of solvent-dispersant, and chemical nature of pig-

7



H.L. JAKUBAUSKAS

ment surfaces. To achieve stable dispersions for multi-
pigment systems, more than a single dispersant is needed.

DISPERSION THEORY

In general, all particles in a void attract each other as a
result of the London van der Waals forces as advanced by
Hamaker.' In addition as pointed out by the same author,
when particles are in finite medium, they not only attract
one another, but they also attract the molecules of the
medium (solvent, gas, electrolytes, polymers). There-
fore, the pigment stability depends on the ability of the
electrolyte or polymer to concentrate at the solid-liquid
interfaces and form a solvated layer of sufficient thick-
ness to overcome the attractive forces between the solid
particles.

Most of the pigments supplied are composed of aggre-
gates and agglomerates of small pigment particles
(1-10,000nm). The preparation of mill-bases requires
mechanical energy (grinding process) to break up the
pigment aggregates and agglomerates and to expose the
maximum surface area for wetting by solvents and disper-
sants. To achieve a complete dispersion of pigments, the
following factors must be present:

Solvent Solvent Dispersant
% & % %
(=
% %

(1) Mechanical
Energy

(2) Wetting

(1) Mechanical

Energy
Sl (2) Wetting
2 & 2 (3) Stabilization
berd o
o

o, o °

g P 57
Separated
Y
o
2 o % °
2
o & ©
o
%’W 2 o
% o
o g o
4 o

Flocculated Dispersed, Deflocculated

and Stable

Case II has all the factors needed to achieve stable
pigment dispersions. Stable dispersions in non-aqueous

72

systems are usually produced by the use of dispersants in
addition to major film forming vehicles, and only in rare
cases without any additives. For some cases, the vehicle
itself can act as dispersing agent for pigments. It is desir-
able to have mill-bases with high pigment concentrations
(5-80% by weight) for cost and formulation reasons. The
preparation of the final coating is accomplished by a let-
down of these mill-bases with vehicles (same or different)
and solvents to yield the desired pigment/binder composi-
tions. The state of the dispersion (degree of flocculation)
at any of these steps in the preparation of coating compo-
sitions plays an important part in the overall performance
of the coatings. The state of dispersion can be viewed as
a composite of pigment-dispersant/binder, pigment-
solvent, and solvent-binder interactions as illustrated.

PIGMENT

STATE OF
DISPERSION

SOLVENTS
IMPURITIES, ETC.

DISPERSANT
BINDER (VEHICLE)

The importance of these interactions will be illustrated
with specific A-B block polymers. As already empha-
sized, for preparation of reproducible and stable dis-
persions, one needs the wetting, size reduction, and
stabilization factors. Wetting and size reduction factors
are adequately discussed in dispersion literature.” Stabili-
zation, which is defined as the process by which the
particles can be prevented from flocculation and agglom-
eration, is of utmost importance in producing high con-
centration stable pigment dispersions.

There are two basic mechanisms (‘‘charge double
layer’’ and ‘‘steric’’) and a third proposed (*‘depletion’’)
for stabilizing pigment particles in a solvent, polymer,
electrolyte media.

Charge Double Layer

This mechanism is based on establishing a charge dou-
ble layer at particle liquid interfaces, known as the Darya-
guin, Landau,? Verwey, and Overbeek* (DLVO) theory.
A charged species is preferentially adsorbed on the sur-
face producing a charge layer with the immediate sur-
rounding liquid, forming diffuse parts of a double layer.
The mechanism can be illustrated by the following:

RIGID LAYER
(STERN LAYER)

+

DIFFUSE LAYER
OF COUNTER IONS

When two particles approach the diffuse parts of the
double layer they begin to interpenetrate, giving rise to
strong coulombic (electrostatic) repulsive forces. The re-
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pulsive forces increase in magnitude as the distance be-
tween the particles decreases. However, if the particles
are forced to approach each other closer, this repulsive
barrier can be surmounted with London van der Waals
attractive forces predominating, resulting in coagulation
(irreversible flocculation) of particles. The magnitude of
this barrier is strongly a function of ion concentration of
media and, in turn, the dielectric constant of the media.
Dispersions only using charge double layers as stabiliz-
ing mechanisms suffer from stability problems due to pH,
ion concentration, multivalent ion contamination, and
shear variables. This mechanism explains stabilization of
pigments in aqueous media and, in many cases, is the
predominant mechanism where electrolytes or polyelec-
trolytes are used as dispersants. However, for non-ionic
dispersants and dispersants in organic solvents (low-
dielectric constant), this mechanism may contribute to
pigment stability as recognized by Fowkes,’ but it is not
the major mechanism.

Steric Stabilization Mechanism

The mechanism is based on adsorption of polymers on
the pigment surfaces to reduce pigment-pigment attrac-
tive forces. This mechanism accounts for the reduction of
attractive forces between particles in aqueous media with
non-ionic type dispersants and in organic media for all
dispersants used. The mechanism was advanced by Clay-
field and Lumb® and later by Vincent” and Napper.® The
adsorbed matter can be gas, solvent, or polymeric. How-
ever, the adsorbed barriers to prevent particle attractions
should be in the order of 100 A or higher®'® which then
excludes gases and solvents. Stable dispersions (no ap-
preciable increase in size of particle clusters, which can-
not be broken down by gentle mixing) can be achieved
with adsorbed or ‘‘anchored’’ (signifies strong attach-
ment of adsorbing groups such as by hydrogen bonding or
chemisorption as advanced by Vincent’) polymers of suf-
ficient molecular weight. The major contents of steric
stabilization can be illustrated as follows:

(oje) (o

INTERPENETRATION COMPRESSION

G FREE ENERGY

4G, FREE ENERGY OF
M OF MIXING

VOLUME RESTRICTION

(OSMOTIC REPULSION) (ENTROPIC REPULSION)

The steric stabilization can be described in terms of
AG, = free repulsive energy.

AG, = AH, - AS,

A positive value for AG, is necessary to achieve stabil-
ity, and it can arise for AH, (enthalpic) and AS, (entropic)
components.

Napper'''? has classified these two contributions in
the manner presented in Table 1.
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Table 1—Components of Steric Stabilization
Enthalpic
AH,, AS, positive

Entropic Combined

AH,, AS, neg‘ative AH,, positive

AS, negative

H,, > ATS, Dispersions flocculate
T on cooling

Predominates in
non-aqueous systems

Dispersions flocculate
on heating

Dispersions stable over
wide temperature
range

Figure 1—Light microscopy. A—deflocculated dispersion
(425X); B—flocculated dispersion (425X)
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Figure 2—Electron microscopy (19000X). A—deflocculated
iron oxide; B—flocculated iron oxide

SHEAR_STRESS
SHI

VISCOSITY =

FORCE
-  ARER - - ovNEs/cm2
0 - V_ (VELOCITY)

X (THICKNESS) = SEC-1

REWTORTAN [ PSEUDOPLASTIC | THIXOTROPIC |
P yleld
stress
T
NEWTONTAN PSEUDOPLASTIC TRIXOTROPIC DILATANT |
l |
SREAR RATE O

Figure 3—Rheological assessment of 15-20% pigment dis-
persions. Dispersions close to Newtonian were defloccu-
lated/stable. This method is used extensively to define dis-
persant levels, pH, and temperature effect, and screening of
various pigment surfaces. Levels: Very thixotropic —floccu-
lated; Slight thixotropy—slight interaction on flocculation;
Newtonian—deflocculated; Dilatant—deflocculated but not
desirable state
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. DISPERSION CHARACTERIZATION
SOLVENT SELECTION
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Figure 4—Rheological characterization of dispersion com-

ponents
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Figure 5—Settling and dispersion stability. A—settling of

dispersed (deflocculated pigment), shows slow persistent

settling to a hard packed cake that resists redispersion; B—

settling of flocculated pigment, shows rapid settling to soft

voluminous bulk pigment that is easily redispersed. (Patton,

T.C., “Paint Flow and Pigment Dispersions,” Wiley & Sons,
Inc., New York, 1979, pp. 541-545)
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ADSORPTION [SOTHERMS
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100 2000 300
POLYMER CONCENTRATION

Figure 6 — Adsorption isotherms

For steric stabilization to be effective we need poly-
mers/dispersants (1) that can be strongly attached to pig-
ment surfaces, (2) that maintain complete coverage of
surface (high efficiency/unit weight), and (3) in which the
solvated part must extend into medium to form barriers of
sufficient thickness. The initial theories predicted that
stability can only be achieved with dispersing polymers
of very high molecular weight (100,000 +). However,
more recent evidence” ' indicates that 100 A thickness
is sufficient. The most important factor is the formation
of stable and strong “‘anchors.’” For dispersants from
1000 to 10,000 Mw, stability does increase with molecu-
lar weight. For practical reasons, such as viscosity, com-
patibility, etc., most pigment dispersants used in non-
aqueous systems are of molecular weight less than 10,000
unless the vehicle polymers itself is used as dispersant.

Depletion Stabilization

The depletion stabilization mechanism proposed by
Napper'* is based on a concept that repulsion can result
due to depletion of polymer concentration between two
approaching surfaces, resulting in lower polymer concen-
tration between the surfaces than in the bulk. This mecha-
nism does not need adsorption of polymers and it should
apply to aqueous and non-aqueous systems. However, at
this point, very little work has been done to determine its
contribution to the overall stability of pigment dispersions.

USE OF A-B BLOCK POLYMERS

Figure 8—Incompatible dispersant used with transparent
iron oxide and polymer

PIGMENT DISPERSION STABILITY
ASSESSMENT

To what extent the particles have been separated in
concentrated dispersions and how stable these dispersions
are on standing and during subsequent processing are the
critical questions to be answered from physical measure-
ments of these dispersions. At this time, there is no single
method or measuring device for obtaining this assessment
for concentrated dispersions. Most measuring devices in-
volve dilutions of concentrated dispersions which can
change dispersion characteristics. For assessing concen-
trated dispersions, rheological'>'® measurements are the
most reliable route. However, to obtain a total picture, a
variety of measuring devices and techniques are used for
characterization of dispersions. The assessment of the
state of dispersion can be determined by the following
experimental techniques:

(1) Microscopy (light, electron)

(2) Rheology'>'® (low shear viscosity, *‘yield
stress™)

(3) Sedimentation (rates of settling, and settling
volumes)

(4) Adsorption isotherms (amount of dispersant on
pigment surface)

Figure 7—Incompatible dispersant used in a coating system

Vol. 58, No. 736, May 1986

Figure 9— Compatible dispersant with transparent iron oxide
and polymer

75



H.L. JAKUBAUSKAS

(5) Particle size analysis'’

(6) Tinting strength (color development)

(7) Fineness gauges (large particles)

(8) State of dispersion upon letdown in solvents and
vehicles using above techniques.

Figures 1-6 illustrate the differences between disper-
sions using the above techniques.

CHEMISTRY AND DISPERSANT
DESIGN CONSIDERATIONS

In organic media the *‘steric stabilization’” mechanism
predominates. In the design consideration of dispersant,
one must consider two separate positions of dispersant or
polymers:

(1) ““Anchoring’’ site which adsorbs or bonds to pig-
ment surface

(2) Solvated portion (loops and tails) of sufficient
thickness to prevent attraction of pigment particles. The
solvated portion must be compatible (no significant phase
structure) with film-forming vehicles. This requirement
of compatibility is important in maintaining coating prop-
erties. Figures 7-9 illustrate when incompatible disper-
sant is used in a coating system. Figure 7 is dispersant
plus film-former, showing incompatibility (phase struc-
ture-electron micrographs). If this dispersant is used with
fine pigments, such as transparent iron oxide, and incor-
porated in the same polymer, the pigment is concentrated
in the dispersant phase (Figure 8). Figure 9 is the same
pigment with a compatible dispersant and polymer. This
last requirement in many cases forces the formulators to
use the film-forming polymers as dispersants for pig-
ments.

For dispersing pigments, the following type polymers
with their configurations at surfaces have been used as

dispersants:

1) XXX XXX XXX

POLYMER TAILS
BLOCK POLYMERS
A-B BLOCKS

-A-B-A-B-
RANDOM
BLOCK POLYMERS

(2) XXX XXX XXX

Y
23020858

4) XXXXXXXXXXXXXXXX

RANDOM POLYMERS
SINGLE ANCHORING
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Clayfield and Lumb® and Meier'® from theoretical con-
siderations predicted that polymers with loops and tails
and especially with tails (Case 1 and 4) should be favored
for stability by ““steric’’ stabilization. There is also some
experimental evidence in organic solvent by Molan and
Richardson.'® Molan and Richardson studied dispersions
of partially carboxylated styrene-butadiene block poly-
mers (made by anionic polymerization) with titanium
dioxide pigment in toluene, which were compared to fatty
acid and random polymer dispersions. They found that
block A-B type gave the most stable dispersions (sedi-
mentation studies) with the least stable being the fatty
acid.

Further evidence for A-B type over random polymers was
obtained by investigators at Du Pont from a comparison
polymethyl methacrylate carboxy terminated with
polymethyl methacrylate-methacrylic acid random polymer
dispersions (titanium dioxide and quinacridone
pigments):

cH, JCOH COLi
| "
+C—C+O—Cﬂ()4{QH A-B TYPE

K

c=0

‘ CO.H COM

0

|

CH,

CH,  CH,

|
+C— C—C—Cry
R

RANDOM TYPE

C=0 C=0
| \

0 OH

|

CH,

The A-B type (1) gave the lower viscosity (low shear,
Brookfield) pigment dispersions.

In addition to the case above, a series of polymers were
prepared with the following surface configurations:

II. A-B-A III. B-A-B

1. A-B

SITES MOST CONVENTIONAL

GRAFT TYPE POLYMERS

E IV.4A-B*n n>2 V.A—B)n n>2

VI, —B-A)n n>2 VII. —tA-B)n n>2
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The chemistry used in preparation of these dispersions
was based on hydroxyl, amine isocyanate reactions and
graft polymerization as shown in Scheme 1.

The polymers were used to prepare titanium dioxide
(R-902) and quinacridone (RT-796 D Du Pont) disper-
sions. From microscopy and rheology (Brookfield LV,
spindle #2 at 20 rpm) measurements, the following con-
clusions were made:

The polymers examined having structures I, 111, V, VII
will function as dispersants. The most efficient dispersant
is of structure A-B type 1. Polymers of structure type II,
IV, and VI (postulated) did not behave as dispersants and
acted as flocculants. No attempt was made to enlarge or
optimize the loop size vs the size of A-groups for II, IV,
VI structures where they would act as dispersants. The
size of loops for random type or random block polymers
is a very important factor in obtaining sufficient thickness
of the solvated layer. Lubbock and Kershaw?’ studied
(rheological method) the state of TiO, dispersions in
xylene using lauryl methacrylate-glycidyl methacrylate
random polymers. They have shown that dispersant effi-
ciency passes through a maximum as anchor concentra-
tion increases. At low concentration of anchors, they
found low degree of adsorption and at high concentration
(postulated), a very flat adsorption (insufficient thick-
ness). The present thinking is that structures 11, IV, and
VI can also be made to behave as dispersants if the size of
loops and the size of A-groups were optimized. However,
the **bridging’’ of pigments by A-groups for structures II,
IV, VI cannot be entirely eliminated, giving rise to higher
low shear viscosities than for structures [, [II, V and VIL.
We elected to pursue further A-B type dispersants be-
cause of their greater efficiency (less dispersant needed)
and ease of synthesis (large selection of A-groups) using

USE OF A-B BLOCK POLYMERS

combinations of free radical, polyester, and polyurethane
chemistry, as shown:

A-B TYPE DU PONT

3,684,771 1975
3,788,996 1974
4,070,388 1976
4,032,698 1977

BRITISH
1,339,930 1973

For an example, see Table 2.

Dispersant components, pigments, and solvents and
their contribution to the state of dispersion are:

A-SEGMENTS: A large variety of A-adsorbing groups were
examined for A-B type structures. Some of these groups
and their interactions (flocculation, deflocculation) with ti-
tanium dioxide (R-902, Du Pont) and quinacridone (RT-
796D, Du Pont) are shown in Table 3. The most important
function of A-segment is its ability to adsorb and strongly
interact (hydrogen bonding, acid-base type interactions)
with pigment surface. The ability of an A-segment to per-
form its required function not only depends on its own
structure, but also on the kind of pigment surfaces and
solvents used. The stronger the interaction of A with the
pigment surface, the more stable the dispersion will be with
respect to polar impurities, and in turn to flocculation. The
interaction of an A-group is high in multifunctional or large
A-groups as shown in Table 3, (tribenzoic vs pentabenzoic
acid) and weak in small or few adsorbing groups. The
importance of A-group size on the state of dispersions for
polycaprolactone-polyethleneimine type A-B polymers is
illustrated by Figure 10. The lowest dispersion viscosities

Table 2— Chemistry of Dispersants Having Terminal Polar Groups

(A-B, TYPE-I)
Acrylics Polyesters
: ) /P I
(I, nCH, = C + HSCH:.CH.OH — I+ CH, = C - SCH.CH,OH ROH +n 0 — R—0+ CCHy)s—0)H
R, R, B
0
R, = H. CH, B NCO 0 H||
I NCNH,
R, = -CN. -CO.CH, B + 1) OCN ~»wwNCO —— B—OC NH
o 2) NH, N— C—NH,
NCO H| H ||
0 NC - SCHCO.H ©

B + 1) OCN »wwNCO

2)HS - CHCO,H —— B~OCNH (6] CH,COH
I

N C -SCHCO-H

H

|
CH,COH

|
CH.CO.H
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Scheme 1 (Continued)

VI. NOT MADE BUT ASSUMED TO BE LIKE II.

[0} O H H O H H O H H
| [ R | A \
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|
(CH,) O
[ g
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0 u
|
R

0 0o H
| [ Ll
VI R—O0 -4 C—(CH)—0+4 C—N—{s »—CH,~ S )~ N—C—0—CH,

H O

were obtained with A-segment between 146-600 molecular
weight for B-segments of 3000 molecular weight. At
lower levels than 146 and higher than 600 for polyethy-
leneimine A-segments, the dispersions were flocculated.
Similar observation was made by Molan and Richard-
son'? that A-segment size vs dispersion stability goes
through a maximum. The explanation for this observation
is that low levels of functionality in A-segment result in
weak adsorption and low surface coverage. Conversely,
at very high levels, too few tails or B-segments are pres-
ent on the surface to prevent pigment attraction forces.
Also, itis evident from Table 3 that more than one type of
A-group is needed to satisfy a variety of pigments and
pigment surfaces presently used. The interaction of A-
segments with surface can be weakened or even displaced
by stronger adsorbing groups that may be present in sol-
vents, catalysts, polymers, etc. More will be said about
this under discussion of solvents. In general, poor sol-
vents are preferred for A-segments to maximize the inter-
actions between surfaces and A-segments.

B-SEGMENTS: As already stated, the function of the B-
segment is to provide strongly solvated tails of sufficient
length and, in turn, barriers of sufficient thickness to
counteract the attractive forces of particles. The B-seg-
ment should have very good solubility in the solvents

Vol. 58, No. 736, May 1986

used and good ‘‘compatibility”® (void of phase structure)
with vehicle resins. The molecular weight of B-segment
depends on the size of pigment particles. However, for most
automotive type pigments (10-500 nm size) the molecular
weight of the B-segment should be no less than 500-1000
and for all practical purposes no higher than 10,000.
The most critical parameter in achieving stable dispersions
is the strength of A-segment interactions. The effect of
molecular weight of B-segment vs rheology for

- LR

28 30 40 5o 60 7 82 %9 100

an v wvo

RPM

Figure 10—Molecular weight of A-segment viscosity of dis-

persions (15% BT-796D Monastral red, 5% dispersant, 80%

toluene) vs shear rate. Dispersant: B-segment—3000 mol wt

polycaprolactone, A-segment—polyethyleneimine (1200,

600, 146). D—deflocculated; f—flocculated; viscosity—
Brookfield LV, spindle #1
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XN

—e— M1 87,000 M.l

0O~ %2 34,899 n..
g %3 6,390 M.l
_ - ¥4 6,300 M.

2
S

Figure 11—Molecular weight of B-segment. Viscosity of dis-
persions (15% RT-796D Monastral red, 5% dispersant, 80%
toluene) vs shear rate. Dispersant: PMMA (87,000; 34,000;
6,300; 6,300) B-segment; triethylene tetramine A-segment—
No. 4 Desmodur-N-teta A—segment. D—deflocculated; vis-
cosity—Brookfield LV, spindle #1 at 25°C

Table 3—Efficiency of Adsorption Promoting Groups in
A-B Dispersants®

B =poly(caprolactone-3000)
Deflocculation Stability of Dispersion®

5% 819 5% 185

Segment A— Toluene® Toluene®
None F F
—TDI—OCH; F I+B
N

—TleNH—CHICHzﬁ</:\> D D

QTDL—NH—CHZCHI—NOO D D
—TDI—(OCH,CH,»—OH F D
—TDI—OCH,CH,)~O—TDI—P(CL) F D
—TDI—NH(CH,CH,NH);-H D D
—TDI—NH—(O—CH—CH)—NH,—"400" D LF.
&
—TDI—0—(CH,CH,0)—CH,—"'350"" F D
o)
Il
4C~©>(COZH)] F F
o
Il
—C (CO;H), Fe D
—TDI—NH(CH,),—Si(OE), F F
OH
—Cng‘HCHZ—O(CHz)J—Si(OCHx)l F F
—SO:H F LF.
-TD]*NH(CHZCH:NH)—P: D D
~14

(a) 5% surfactant
(b) F=Flocculated L= Lightly
V.L.=Very Lightly D= Deflocculated
(c) 819—Pigment-Quinacridone, Monastral® Red B, Du Pont RT-796D. *‘Polar compo-
nent” =0.22
(d) 185—Pigment-Titanium dioxide—Du Pont R-902
(e) Originally deflocculated; on standing polymer & dispersion flocculated
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two systems based on polymethyl-methacrylate-triethy-
lene tetramine, polymethyl methacrylate-Desmodur-N®
(Mobay aliphatic polyisocyanate) and polycaprolactone-
polyethyleneimine A-B block polymers is illustrated by
Figures 11 and 12. The polymethacrylate polymers (Fig-
ure 11) compared had molecular weights between 6,300-
87,000. All dispersions of PMMA were deflocculated.
The lowest viscosities were obtained with 6,300-34,000
molecular weights. The lowest viscosity was obtained
with PMMA-Desmodur type dispersant (PMM = 6,300
Mw). The polycaprolactone polymers had molecular
weight ranging between 500-10,000. The most floccu-
lated dispersion was with B-segments of 500 molecular
weight. Above 3000 molecular weight, very little differ-
ence was noted.

PiGMENTs: To form strong attachment of A-groups or
anchors of A-B block polymers on the pigment surface,
one must have a good knowledge of the specific pigment
surface. The chemical structure of pigment (phthalocya-
nine, quinacridone, etc.) itself is important, but what
compounds are on its surface (surface treatments, process
impurities, etc.) will determine the bonding strength of
these A-blocks to the surface. The pigment manufacturers
have recognized that the pigment surface treatments can
change the level of flocculation of pigment dispersions
and are using this approach to manufacture *‘flocculation
resistant,”” ‘‘easily dispersed,”’ and ‘‘improved flow-
rheology’’ type pigments. The effect of pigment surface
treatment on the state of dispersion is illustrated by Fig-
ure 13. Approximately a 1000 fold decrease in viscosity
at 0.1 I/sec shear rate can be achieved by a surface treated
pigment as compared to a non-treated one. The A-seg-
ment, in the case of surface treated pigment, strongly
interacted, providing a ‘‘steric’’ barrier to flocculation.
Therefore, the characterization of pigment surfaces is
necessary if one is to understand the polymer-pigment-
solvent interactions, and how they relate to dispersion
stability and the degree of flocculation.

Pigments have been characterized by particle size
and shape, chemical structure of surfaces,?' surface en-
ergy,?2~?* solubility parameter,?’-2® acid-base,?” pH.,
etc. The type of interactions for obtaining strong bonding
of polar A-block with pigment surfaces are ‘‘hydrogen
bonding,”” ‘‘acid-base,’” and in some cases ‘‘covalent.”’
It has been observed that pigments containing hydroxyl,
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Figure 12— Molecular weight of B-segment viscosity of dis-

persions (15% RT-796D Monastral red, 5% dispersant, 80%

toluene) vs shear rate. Dispersant: polycaprolactone (10,000,

3,000, 500 MW) B-segment, polyethyleneimine 146 MW A-seg-

ment. D—deflocculated; f—flocculated; viscosity— Brook-
field LV, spindle #1 at 25°C
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Figure 13— Phthalocyanine pigment dispersions rheology —

surface treatment. Dispersion—pigment (BT-284D no treat-

ment, BT-248D surface treatment) 16.5% wt, A-B type disper-

sant—2.5%, polymer—26%, solvent—xylene; process-
attritor. Data: Haake roto, at 25°C

carboxyl, oxides, and other polar groups can be defloccu-
lated to a greater degree than pigments without these
groups. It has been postulated that this greater degree of
deflocculation is due to polar-polar interactions between
groups on the surface and polymers. Further evidence that
adsorption of A-B block polymers is enhanced by polar
pigment surfaces was obtained by S. Wu and K. J. Brzo-
zowski*® from determination of the surface free energy of
pigments, and more importantly, the determination of the
polar component of surface free energy. The total surface
free energy is:

Y=Yy

where Y = surface free energy, Y = dispersion compo-
nent of surface free energy and Y? = polar component of
surface free energy. The results were obtained by two
contact angle measurements (water and methylene iodide)
on pressed pigment discs. The results for some of the
pigments are given in Table 4. Pigments having high
polar component of surface free energy show greater
degree of deflocculation than pigments with low polar
component of surface free energy in a non-polar solvent
and A-B block polymer. Adsorption isotherms show very
little adsorption of A-B block polymer on pigments hav-
ing low polar surface free energy.

Sorvent: The major requirement of solvents used in
preparation of non-aqueous dispersions with A-B type
polymers are:

(1) Solubilization of the B-segment which provides
polymer tails and steric barrier to pigment flocculation.

c@3

—e— RT796D TOL. (1.25mg/m2)
B R982-TOL. (1.77ng/n2)

—-.0}-- R9B2-THF (8.7Smg/n2)

— 0-— RT?96D-THF (.0Sna/m2)

@\N. OOD, VO~O

EQUILIBRIUM CONCENTRATION(WT.% DISPERSANT)

Lo~

Figure 14— Adsorption of PCL-teta from toluene and tetra-
hydrofuran on quinacridone (RT-796D) and titanium dioxide
(R902)
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USE OF A-B BLOCK POLYMERS

Table 4—Surface Free Energy of Pigments

Surface Free Polarity  State of
Pigment Energy, Dynes/cm?2  Y*  Dispersion
Type b Y Y Y Microscopy
a phase o
Copper phthalocyanine 39.4 10.1 495 0.204 DF-LF
BT-425D
o phase
Copper phthalocyanine 40.0 6.9 469 0.147 F
BT-284D
Maroon, 27.8 241 519 0.46 D

Napthoic, RT-695D

Dispersant = A-B Block PMMA/2EHA — Desmodur-N Type,
Solvent =Toluene, 5% pigment in dispersion

F = flocculated; DF = deflocculated; LF = lightly flocculated.

The solvent should be a good solvent for the B-segment.
If a poor solvent is used, the tails can collapse, resulting
in coagulation of pigment dispersion. This process is
reversible and stable dispersions can be regenerated by
addition of good solvent to the dispersion.

(2) Enhancement of A-polar polymer block adsorption
to the pigment surface. The solvents should not compete
with A-groups for adsorption sites on pigment surfaces.

In general, “‘poor’” solvents for solubility of A-seg-
ments are required. The solvent can affect the level of
dispersant adsorbed on the surface and is illustrated by
Figure 14. The amount of A-B block polymer adsorbed
on pigment surface is much greater from solvents like
toluene than for tetrahydrofuran. Furthermore, for pig-
ments with weaker or fewer adsorbing sites, as in case of
quinacridone, almost all of the A-B is displaced by tetra-
hydrofuran. Figure 15 shows the effect of solvent on
rheology. Again, the highest low shear viscosities were
obtained with methyl ethyl ketone than xylene containing
pigment dispersions.

The control of solvent and other additives (catalysts,
stabilizers, etc.) is very critical in maintaining stability of
pigment dispersions and formulated coatings.

- KL

SHEAR RATE, 1/SEC.

Figure 15— Xylene and methyl ethyl ketone solvents rheology

of hostaperm yellow H3G dispersions. Pigment—35 wt %,

A-B type dispersant—5.25%, polymer—18.0%; solvent—
41.75%. Data: Haake roto, at 25°C
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SUMMARY

Pigments are stabilized in non-aqueous coating systems
predominantly by steric stabilization with loops and tails
from polymers or dispersants providing the repulsive bar-
riers to flocculation. A-B type block polymers having
polar A-groups and non-polar B-groups are superior pig-
ment dispersants. A-B structures provide an opportunity
in designing dispersants with a variety of A-groups and
B-groups to accommodate a variety of pigment surfaces
and film-forming polymers. Strong adsorption and inter-
action (hydrogen bonding, acid-base) of A-groups with
pigment surface and total surface coverage is critical in
maintaining stable dispersions. The interaction of A-polar
block with the pigment surface is of polar nature. The size
and type of A-group determines the strength of this inter-

“action. The B-group provides the tails. The more polar
the pigment surface (polar surface free energy), the great-
er is the deflocculation potential of pigment dispersions.
Solvents and additives can compete for the adsorption
sites on the pigment surface and thus alter the state of
dispersion to a more flocculated state. The pigment dis-
persion in an organic media is not a simple situation.
Interactions of dispersant (polymer)-pigment surface,
polymer-solvent, pigment-solvent, and all other additives
must be well defined before the state of the dispersion can
be predicted or understood.
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Influence
Of Fine-Particle Size Extenders
On the Optical Properties
Of Latex Paints

Luigi Cutrone
Tioxide Group PLC*

The “spacer” theory suggests that coarse extenders
crowd titanium dioxide particles together, reducing
the ideal spacing at which the pigment affects maxi-
mum light scattering. When extender particles of a
size closer to that of titanium dioxide are used, they
move between the titanium dioxide particles and
space or separate them for greater scattering effi-
ciency. This paper gives examples of light scattering
phenomena which are better explained by a new
model involving air encapsulation. For example, fine-
particle size extenders were found not to enhance
the scattering ability of titanium dioxide but merely
maintain the same level of opacity as binder is re-
moved at low concentration of titanium dioxide (10%
PVC), and a reduction in scattering efficiency as the
titanium concentration was increased (20 and 30%
PVC). A number of fine-particle size extenders were
used in the study and none improved the scattering
efficiency of titanium dioxide.

INTRODUCTION

For many years it has been postulated that fine-particle
size extenders can act as diluents or ‘‘spacers’’ to en-
hance the light scattering ability of titanium dioxide.'~®
Much has been written about the relationship of refractive
index and particle size to hiding power,” but to aid in
the understanding of the spacer theory, background infor-
mation about light scattering will be given. Light scatter-

Presented at the 63rd Annual Meeting of the Federation of Societies for Coatings Technology .,
in St. Louis. MO, October 8, 1985
*Central Laboratories, Stockton-on-Tees, Cleveland TS18 2NQ. England
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ing by particulate matter can be considered to consist of
three separate phenomena: surface reflection, refraction,
and diffraction. '’

Surface reflection and refraction impart opacity due to
the difference in refractive index between the pigment
and the medium in which the pigment is dispersed in
accordance with Fresnel’s equation: [equation (1)].

F= (ny — "2)2

= . )
(n; + ny)~

where F is reflectivity, n; is the refractive index of the
pigment and n, is the refractive index of the medium.
Scattering by diffraction, however, contributes to opacity
by a more complex mechanism. For this purpose light is
considered as a wave phenomenon. An important charac-
teristic of a wave is the bending from its original path
when it passes through an obstructing medium. With

o
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Figure 1—Relative scattering power of TiO>
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Table 1—Titanium Dioxide and Extenders Particle Size
Determined by Transmission Electron Microscope

Particle Size (.m)

Calcium carbonate (fine) ...............c i,
Calcium carbonate (COarse) . .........ccouvireueeeeannn.
Aluminum silicate (delaminated) .......................
Sodium silico aluminate ................. ... .........
Hollow synthetic beads ....................
Vesiculated beads. . ... 25

B TF LUV 0 T 5 (L i S g S T 0.24

large objects, diffractive bending of light is of no signifi-
cance to a pigment manufacturer, since the angle by
which it is bent is less than the ratio of wavelength to
diameter. As the particle becomes smaller, two phenom-
ena occur. First, the dimensions of the particle and the
wavelength of light become comparable, so that the scat-
tered angle increases; and second, as the mass of the
particle decreases, the charges in the particle oscillate in
concert with the electromagnetic wave of the passing
light and, in turn, these oscillating charges produce a
change in the electromagnetic field and change the direc-
tion of the light.!' Since these two phenomena are addi-
tive, the effect of particle size on scattering power is very
important, as shown in Figure 1.'Y As the particle size is
reduced even further, it becomes so small that it is not
recognized by the beam of light, hence the light scattering
power is reduced. The optimum scattering occurs at ap-
proximately half the wavelength of light."?

Particles of optimum size can scatter approximately
four times as much light as actually impinges on them,
because the scattering cross section is about four times as
great as the geometrical cross section of the particle.
From this it may be said that maximum scattering is
proportional to pigment content as long as the particles
are more than half the wavelength of light apart, but
above this level closer packing renders them less effective
as scattering units.

Therefore, as the pigment loading in a paint film in-
creases, the scattering power (which for white paints may
be regarded as opacity) of the film increases linearly up to
a pigment volume concentration (PVC) of about 10%.
Beyond this point, although there is still an increase in
opacity as the pigmentation level is increased. the scatter-
ing efficiency of the pigment is no longer being main-

tained at the maximum with respect to the scattering of

CONTRAST: RATIO
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Figure 2— Opacity of two rutile grades
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Figure 3—Pigment utilization of two rutile grades

light per particle. Several authors have derived expres-
sions that quantify the loss in scattering efficiency.'*!”

From the above, the theory evolved that fine-particle
size extenders act as diluents or **spacers’’ to improve the
optical efficiency of titanium dioxide.' There have been
several claims stating that a given amount of titanium
dioxide can be replaced by fine-particle size extenders
and retain the same optical properties.”® According to
our findings this phenomenon does not occur below
CPVC. What does happen however, is that the CPVC has
been exceeded and dry hiding is obtained. Above CPVC,
the opacity increases again, but the Fresnel equation is no
longer applicable.'®™' Density measurements show that
above CPVC air is introduced into the film and this
contributes to an increase in opacity.? Fine-particle size
extenders have a large surface area and a high oil absorp-
tion. Therefore, when they are used, the effective PVC is
moved into a higher range, and this increases the contri-
bution of dry hiding. More opacity is obtained because
more pigment/air interfaces have been introduced. This
will adversely affect other film properties.

Another shortcoming of the spacer theory is that nearly
all fine pigment particles such as titanium dioxide or
similar size extenders are present mainly in the paint film
as agglomerates, and not as discrete crystals.?'=22 For
example, Hornby and Murley determined that, in a well
dispersed system, only a small proportion (20%) of the
titanium dioxide crystals is present as simple crystals, the
remainder being present in groups of two, three, and
more crystals.?* Despite the above comments, it is still
widely believed that the spacing concept is valid.**

An evaluation of different types of extenders in latex
paint was carried out, and it was found that there were
limitations to the current spacer model in explaining
results.

EXPERIMENTAL

Several classes of extenders were evaluated, including
fine-particle size delaminated aluminum silicate, sodium
silico aluminate, fine and coarse calcium carbonate, hol-
low synthetic beads, and pigmented vesiculated beads.
(Table 1). The particle size of each extender was deter-
mined by examining a dilute dispersion of polyvinyl alco-
hol in a transmission electron microscope. Each extender
was evaluated at PVC levels from 10% to 60% in an
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acrylic emulsion system pigmented with 10%, 20%, and
30% titanium dioxide. The effect of blending coarse and
fine-particle size extender on the spacing of titanium
dioxide particles was also evaluated.

Measurements

OpaciTy: To assess the opacity of a given paint sample,
plots of contrast ratio against spreading rate were drawn.
Thus, four films of each sample, each of a different
thickness, were applied to polyester film using wire
wound applicator bars. After drying for 24 hours, the
reflectance of each sample film over standard black and
white tiles was measured using a HunterLab colorimeter
equipped with a Y tristimulus filter. Contrast ratios were
then calculated using equation (2).

ot o - Blesmeoutat il
Using measurements of film weight, specific gravity, and
total paint solids, a spreading rate for each film was
calculated and plotted against contrast ratio. By graphical
interpolation, the contrast ratio for each sample at con-
stant dry film thickness of 1 mil was determined.

RESULTS AND DISCUSSION

In a paint film containing no extender, the separation of
titanium dioxide particles is directly related to the formu-
laPVC, the higher the pigment volume concentration, the
smaller the spacing between individual pigment particles.
Furthermore, the higher the formula PVC of such a paint
film, the lower the amount of white hiding power pro-
duced for a given weight of titanium dioxide, or the lower
its optical efficiency.'' This is seen in Figure 2, where
the pigmentation level of two markedly different grades
of coated rutile titanium dioxide pigment is varied from
10% to 60% PVC. Increasing the concentration of pig-
ment A (TiO, content = 95%) to a PVC of about 30%,
produces an increase in opacity, even though the pigment
utilization®* decreases (Figure 3) due to the closer prox-
imity of the pigment particles to each other. Pigment
utilization is defined as the area of paint film that contains
one kilogram of pigment (m*Kg) when it is applied at a
spreading rate which produces a contrast ratio of 0.90,
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Figure 4—Effect of fine particle size extender on opacity at
fixed TiO2 PVC
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FINE-PARTICLE SIZE EXTENDERS
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Figure 5—Effect of pigmented vesiculated beads on opacity at
: fixed TiO2 PVC

and can be calculated using the following expression
[equation (3)]

SR 0.90 x 100

Pigment utilization = DX Z

3)

where SR 0.90 = spreading rate at 0.90 contrast ratio
p = density of wet paint
Z = percent pigment by weight of wet
paint.

At a PVC in excess of 30%, the crowding effect be-
comes so strong that the opacity actually decreases, until
a state is reached where just sufficient binder is present to
satisfy the absorption properties of the pigment surface
(critical pigment volume concentration). Beyond the
CPVC, air is introduced into the film and therefore an
increase in scattering power will occur (dry hiding).

For pigment B (TiO, content = 82%) below 30%
PVC, the opacity is lower than for pigment A; this is
primarily due to the lower titanium dioxide content per
given volume. However, as the PVC is increased, pig-
ment B shows an advantage over pigment A and, more
importantly, it does not show a reduction in opacity. This
is due to the nature of the coating on the pigment which
produces a large surface area, and thus a higher oil ab-
sorption and a lower CPVC. Consequently, air is present
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Figure 6—Effect of fine particle size extender on opacity at
fixed TiO2 PVC

in the film at a lower TiO, concentration, giving an
increase in opacity.

Introducing an extender into the matrix, depending on
particle size and refractive index, will have a marked
effect on the opacity profile. According to the Fresnel
equation, most extenders, having approximately the same
refractive indices as polymer binders, should have no
effect on hiding, but because the particle size of most
extenders is considerably greater than that of TiO,, they
actually reduce the scattering efficiency of titanium diox-
ide, hence reducing opacity. This is seen in Figure 4,
where two latex paint samples containing constant
amounts of titanium dioxide, 10% and 20%, respectively,
give poorer opacity as the concentration of coarse cal-
cium carbonate extender, of mean diameter 2.5 microns,
increases.

An exception to this is pigmented vesiculated
beads?>2° which do not seem to reduce the scattering
efficiency at low concentrations of TiO, (Figure 5). In
actuality, the relatively large pigmented vesiculated
beads do crowd the small TiO; particles, but the loss in
scattering efficiency is compensated for by the internal
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E 0.90 L A./"':
< 0.89 A(—’"
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Figure 7— Replacement of large particle with fine particle size
extender
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Figure 8—Effect of hollow synthetic beads on opacity at fixed
TiO2 PVC

pigment and air. This is more apparent when the titanium
dioxide content is increased to 20 and 30% PVC, where
the internal pigment and air cannot compensate for the
greater crowding effect, hence a slight reduction in scat-
tering efficiency is observed.

If, on the other hand, a finer particle size extender such
as calcium carbonate, delaminated aluminum silicate. or
sodium silico aluminate extender is used (Figure 6). the
opacity at low concentration of TiO, is maintained at a
value originally imparted by the unextended titanium
dioxide. A slight increase in opacity is observed below
CPVC (45%) with delaminated aluminum silicate. This is
due to the platy character of the particles. which encapsu-
late air as the extender concentration is increased, giving
improved scattering.?” This increase, however, disap-
pears as the TiO, concentration is increased, due to the
crowding effect and the inability of the fine particle size
extender to efficiently separate the titanium dioxide parti-
cles. Athigh TiO, concentration, there is actually a slight
reduction in scattering efficiency with fine particle size
calcium carbonate and sodium silico aluminate. In the
past, because of the fact that the particle size of most
paint extenders was larger than the titanium dioxide. any
mixture of the two would result in the packing of the finer
titanium dioxide particles into the voids existing between
the coarser extender particles. When, however, an ex-
tender of the same particle size as titanium dioxide was
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Figure 9— Effect of fine particle size extender on pigment utili-

zation at 10% TiO2PVC. Legend: ®—coarse CaCOs; ©—sodium

silico aluminate; ¢ —vesiculated pigmented beads; +—fine
CaCOs; A—aluminum silicate; m—hollow synthetic beads
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Table 2—Opacity at a PVC/CPVC Ratio of 1.10
TiO2 Level (PVC)

Extender 10% 20% 30%
Calcium carbonate (fine)............ 0.921 0.940 0.959
Hollow synthetic beads .. ........... 0.928 0.956 0.966
Aluminum silicate (delaminated) . . . .. 0.921 0.955 0.963
Sodium silico aluminate ............ 0.912 0.953 0.968

Table 3— Opacity Rate Increase Above CPVC
TiO2 Level (PVC)

Extender 10% 20% 30%
Calcium carbonate (fine)............ 1.62 1.64 1.76
Hollow synthetic beads ............. 2.07 1.62 1.65
Aluminum silicate (delaminated) . 1.81 1.46 1.36
Sodium silico aluminate ........ oo 460 1.70 1.40
O O0LY « s ssss ssore s snos sgars o5 1.86 —

introduced, the titanium dioxide present in the voids was
spaced and the optical efficiency was improved.?
According to the findings of this evaluation, the use of
fine-particle extenders will improve the optical efficiency
of a system whose optical properties have been impaired
by the use of particles larger than that of titanium dioxide.
This is shown in Figure 7 where a sample at 40% PVC
with 10% PVC titanium dioxide and extended with an
extender of 2.5 microns is blended with another sample of
the same PVC but extended with a fine-particle size ex-
tender. The opacity increases linearly as the amount of
the fine-particle size extender is increased. The only ex-
ception is sodium silico aluminate, which upon increas-
ing its concentration, CPVC is encountered and the con-
trast ratio increases markedly. When all of the coarse
extender is replaced with the fine extender, the level of
opacity has increased to its maximum, suggesting that
larger particle size extender should not be used in coat-
ings because they crowd the smaller titanium dioxide
particles, hence reducing the scattering power. With the
newer types of extenders, such as hollow synthetic beads
and pigmented vesiculated beads, as the PVC is increased
at low TiO, concentration, there is a slight increase in
opacity, more in the case of hollow synthetic beads as
seen in Figures 5 and 8. The slight increase in opacity
which is observed is not due to the spacing of titanium
dioxide, but is produced by the internal reflections of the
spherical voids filled with air.?® The increase in opacity
diminishes as the TiO, concentration is increased, and
increases more markedly in the case of pigmented vesicu-
lated beads, because of their larger particle size. At high-
er TiO, concentrations, where fine-particle size extenders
should separate the TiO, particles, there is no improve-

2 120
[¢]
: 100 |
N
d L)
S sog § 'S==I‘=é._—-
Pyl
o =g,
0 eof ’“‘*-+-—.
= '\\,\\.
40 " " " . |
10 20 30 40 50 60

PERCENT PVC

Figure 10—Effect of fine particle size extender on pigment
utilization at 20% TiO2 PVC. Legend: same as Figure 9
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ment in opacity. In most cases, there is a reduction in
opacity, hence a reduction in scattering efficiency.
Above CPVC, it is unfair to compare opacity at a
constant PVC. Each extender, having a different particle
size and medium demand, will inevitably exhibit a differ-
ent critical PVC. A more meaningful comparison is to
compare the opacity at constant PVC/CPVC ratio.?’
Referring to Table 2, it can be seen that when fine-
particle size extenders are compared at constant PVC/
CPVC ratio, the opacity values for a given level of titan-
ium dioxide are comparable. The only exception is fine
calcium carbonate which shows a slight reduction in
opacity. The reduction is due to its broader particle size
distribution and the larger particles cause slight floccula-
tion. Another phenomenon occurring above CPVC is the
fast rate of increase in opacity. According to Table 3, the
rate of increase in opacity'® (defined as the greatest rate
of change in opacity PVC after CPVC—e.g., see Figure
6) seems to be independent of the pigment with which the
PVC is increased. Theoretically, according to Fresnel’s
equation, there should be a difference in scattering power
depending on whether the air surrounds a titanium diox-
ide particle or an extender particle. In practice, however,
this does not happen. The rate of increase in opacity is
constant whether the matrix is rich in titanium dioxide or
in extender. One possible explanation is: larger voids or
bubbles formed after the CPVC contribute significantly to
opacity, and because the scattering curve for bubbles
does not fall off as fast as compared with titanium diox-
ide, crowding between bubbles is not a dominant fac-
tor.?® Obviously the shape of the bubble is another factor
which will affect both crowding and light scattering effi-
ciency. This last point is very important because, accord-
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Figure 11 —Effect of fine particle size extender on pigment
utilization at 30% TiO2= PVC. Legend: same as Figure 9
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ing to Ross,?® the scattering power of flat bubbles parallel
to the surface at 50% PVC is four times greater than that
of spherical bubbles. In reality, the scattering power is
probably even greater because of the greater number of
reflections due to the irregular shapes of the voids. This
also explains why the air inside spherical synthetic hol-
low beads and vesiculated pigmented beads shows only a
slight increase in scattering power below the CPVC (Fig-
ures 5 and 8).

Further evidence was found that fine-particle size ex-
tenders do not enhance the scattering efficiency of titan-
ium dioxide. This was done by employing ‘‘pigment
utilization>’2* values for the two rutile grades and the six
extenders as a function of their concentrations.

A decrease in pigment utilization represents a loss of
scattering efficiency for titanium dioxide. Analysis of the
results in Figures 9-11 indicates that, for coatings con-
taining 10% TiO, and extended with the various extend-
ers up to a PVC of 60%, the pigment utilization is either
less (for coarse calcium carbonate) or comparable (for
fine calcium carbonate, sodium silico aluminate, pig-
mented vesiculated beads, hollow synthetic beads, and
delaminated aluminum silicate). Above the CPVC (for
sodium silico aluminate at 35% PVC and delaminated
aluminum silicate at 45% PVC), the pigment utilization
increases because of the introduction of air into the film.
Increasing the TiO, concentration to 20% PVC, the pig-
ment utilization is reduced, and it is reduced even further
when the TiO, concentration is increased to 30%. This
means that the pigment utilization depends primarily on
titanium dioxide concentration. The presence of an ex-
tender either reduces the pigment utilization or maintains
the same value, but in no instance does the pigment
utilization increase below the CPVC. When the pigment
utilization remains the same it means that some binder
can be replaced with extender without affecting the scat-
tering efficiency of the pigment. It can also be seen from
Figure 3, that reducing the titanium dioxide content re-
sults in an increase in pigment utilization or scattering
efficiency and this is simply due to a reduction in crowd-
ing as a consequence of increasing the particle-particle
distance.

CONCLUSION

Exceptions have been found to the claim that fine-
particle size extenders can act as diluents or spacers to
enhance the light scattering ability of titaniumdioxide.
Fine-particle size mineral extenders at low concentrations
of titanium dioxide can, to a certain degree, replace bind-
er without reducing the scattering efficiency of the pig-
ment. However, at higher concentrations of titanium
dioxide, the fine-particle size extenders fail to maintain
the scattering efficiency as binder is removed. Because
they can lower the refractive index of the medium sur-
rounding the pigment, microvoids should cause a consid-
erable increase in pigment scattering power. This occurs
only above CPVC where air is randomly distributed in the
matrix. Below CPVC, the encapsulated air is equivalent
to fine-particle size mineral extenders.
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replaced. It disperses easily, permitting fast, economical processing. What's more, it is
available at a very modest price.
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other coatings than Black Pearls® 1300.
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Structure and Properties
Of Amorphous Silica Gel
In Coatings Applications

Leon Kutik
W.R. Grace & Company, Davison Chemical Division*

Amorphous silica gel is a unique type of synthetic
silica which normally exhibits a high surface area,
low density, and a porous structure. Each of these
properties is controlled by the manufacturing process
so that highly specialized products for a variety of
coating applications result. Physical properties such
as pore volume, surface area, and density are impor-
tant considerations during the manufacturing pro-
cess. Examples are shown how these parameters
are modified to optimize the adsorption properties of
silica gels which are used to remove moisture from
water sensitive coating materials. Similarly, the ef-
fect of particle size, density, pore volume, and sur-
face properties on the flatting efficiency of silica gel
pigments is described. Flatting efficiency curves
demonstrating the use of silica gel pigments in var-
ious industrial coating systems are presented. The
use of recently developed silica gel thixotropes in
various nonaqueous systems is also described, to-
gether with a comparison with other types of syn-
thetic silicas.

INTRODUCTION

Amorphous silica gel is a unique type of synthetic silica
characterized by high surface area, porosity, structural
integrity, and chemical inertness.'? These properties
have created a significant market for silica gel in the
coatings and plastic industry as well as the food, personal
products, and petrochemical industry.

To gain a better understanding of this product, let us
review how silica gel is manufactured and illustrate how,

Presented at the 63rd Annual Meeting of the Federation of Societies for Coatings Technology,
October 9, 1985, in St. Louis, MO
*Technical Center, 5500 Chemical Rd., Baltimore, MD 21226

Vol. 58, No. 736, May 1986

by selectively controlling or modifying specific process-
ing conditions, one can obtain highly specialized and
efficient products for the coatings industry. These prod-
ucts can be designed for either moisture adsorption, gloss
control, and most recently, rheological properties.

Silica gel is normally manufactured by a procedure as
shown in Figure 1. Sodium silicate is mixed with sulfuric
acid to form a hydrosol. The hydrosol sets and undergoes
a phase change to a gel-like structure known as a hydro-
gel. The hydrogel is broken into relatively small sections
and washed to remove soluble salts and impurities. Dur-
ing the wash cycle the pore structure of the silica gel is
developed.

Following the wash cycle heat is applied to remove
water. By carefully controlling the heating and washing
conditions, aerogel or xerogel structures are obtained
with controlled physical properties. By definition a xero-
gel is a gel in which the liquid medium has been removed
with the structure being compressed and the pore volume
reduced. Surface area is generally high for these materials
and the pore volume is lower than an aerogel. This type of
structure generally results from slow drying. An aerogel
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Figure 1—General production scheme for silica gels
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Figure 2— Scanning electron micrographs of a representative
silica aerogel (Syloid 244) at increasing magnifications

92

is a gel in which the liquid is removed quickly to prevent
shrinkage of the pores. Products of this type are charac-
terized by high pore volume and low specific area.

PROPERTIES OF SILICA GEL

Typical properties of two different types of xerogel as
compared to a standard aerogel are shown in Table 1.

The final processing step involves grinding the gel to a
specific particle size distribution and in some cases apply-
ing a surface treatment to provide lubricity or to improve
suspension properties.

Key manufacturing parameters include: chemical na-
ture of the wash, temperature of the wash, duration of
wash, drying rate, size reduction, and surface treatment.
These in turn affect the morphology of the final product
with regard to bulk density, pore volume, pore diameter,
adsorption properties, particle size distribution, surface
area, and surface properties.

Currently, commercially available silica gels are avail-
able with various ranges of properties (Table 2).

Pore Volume and Surface Area

Photomicrographs of a micronized silica gel illustrate
the three dimensional structure of this product showing its
high pore volume and surface area (Figure 2).

The surface of silica gel when manufactured and un-
treated has an affinity for many chemical substances with
a preference for most polar compounds such as water.
However, by varying the pore volume and surface area.
the adsorption capacity of silica gel can be modified as
indicated by Figure 3.

This difference in performance can be explained by the
fact that the xerogel structure (Syloid AL-1) possesses a
large surface area combined with a relatively small pore
diameter. Capillary action causes condensation of the
water vapor in the pores. Similarly, products having a
lesser surface area but a larger pore volume and pore
diameter exhibit reduced capillary action (Aerogel A and
Xerogel B—Syloid 244 and Syloid 74).

To summarize, small pore diameter results in: smaller
total pore volume, greater surface area, and more selec-
tive adsorption. Large pore diameter results in: greater
total pore volume, smaller surface area, and reduced
condensation of water in pores.

Moisture Adsorbance

In the coatings industry, the product referred to in the
Figures as Syloid AL-1 is widely used to remove even

Table 1—Comparison of Properties
Of Two Types of Xerogel and Standard Aerogel

Desiccant  Flatting  Standard
Type Type Type
Xerogel Xerogel Aerogel
Syloid AL-1 Syloid 74 Syloid 244
Surface area, M/g. . ... ....... 675 340 310
Pore volume, cc/g ............ 0.40 (18] 1.4
Average pore diameter (A) .. ... 20 150 200
Qil adsorption, lbs/ 100 Ibs. .. .. 60 200 300
pH (5% slurry) ............... 4 7 7
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trace amounts of moisture from paints containing metallic
pigments such as aluminum. Without the presence of this
moisture adsorber, the metallic pigment would react with
the moisture to liberate hydrogen, causing a dangerous
buildup of pressure in the container. This would cause the
paint to seep out of the can and eventually pop the lid with
potentially disastrous results (Figure 4).

Flatting Efficiency

With regard to the influence of pore volume and sur-
face area, let us see how these parameters combined with
particle size distribution interact to produce highly effi-
cient flatting agents based on silica gel for industrial and
consumer based paints, printing inks, and plastics.

The ideal flatting agent should combine the following
properties: high pore volume; narrow pore size distribu-
tion; appropriate particle size for the application and film
thickness of the coating; narrow particle size distribution;
and particle integrity—maintain both pore volume and
particle size distribution during processing.

Silica gel based flatting agents encompass all of these
properties and are the most highly efficient flatting agents
currently employed by the coatings industry.

Since flatting or gloss reduction is a result of micron-
sized particles scattering rather than reflecting light and
pore volume is inversely proportional to density, products
with higher pore volume and lower density can provide
greater flatting efficiency since they contain a larger num-
ber of particles per unit weight.

Improved aerogels are now available for trade sales
varnishes, coil coatings, vinyl topcoats, and general in-
dustrial finishes based on high pore volume, lower den-
sity products.

Representative physical properties of the higher effi-
ciency, lower density aerogel as compared to a conven-
tional xerogel are listed in Table 3.

Examples of how these products perform as flatting
agents can be seen in Figures 5-7 which clearly demon-
strate the superior performance of this type of silica gel in
major industrial applications such as a thermosetting
acrylic coil coating enamel (Figure 5), nitrocellulose
wood lacquer (Figure 6), and a vinyl topcoat lacquer
(Figure 7).

In addition to improved flatting efficiency, the use of
these products also results in:

(1) Films with improved physical properties such as
flexibility and impact resistance because of lower
pigment loading as compared to other types of
flatting agents;

Table 2—Silica Gel Morphology

SUFFACE BORL . tioremoress ' siassmiess o sysie e58:% nacscarice 200-700 M?/g
Pore volume .......... ... ... ... ol 0.4t02.5cc/g
Median pore diameter. . ....................... 20 to 300 A
PABGIE K128, 1.00n v s i s miapimss s oot 568 st i 2 to 25 microns
Watercontent ..., 4-7%

Impurities .............. <0.5%

Oil adsorption .. .............................50-300 Ibs/ 100 Ibs
Balk dSIY v s cams snm v 5 omm 56 e ssens w5 9-30 18T it
Surface treatMents - oo o s cms ois vk dmms 5es U Wax, fluoride
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Figure 3—Moisture adsorption capacity of silica gel at 25°C.
Legend: 0 — Syloid 244; @ — Syloid 74; © — Syloid AL-1

(2) Improved suspension properties; and

(3) No change in rheological properties.

Particle Size

Particle size is another important criteria in designing
and selecting particular silica gels. Generally speaking,
in thin films such as vinyl top coats and paper coatings,
products with an average particle size of 2-4um are re-
quired. For films applied at a normal thickness of 0.8 to
1.2 mils an average particle size of 4 to 6um is usually
acceptable. Generally speaking, the particle size should
be 20 to 30% of the total film thickness. Particle size
distribution is equally as important and must be carefully
controlled. An excess of fines can cause agglomeration of
the particles and may cause film defects. It can also cause
a turbidity in clear films or a lack of jetness in opaque
colors. On the other hand, even a small amount of over-
size particles can disturb the smooth texture of the coating
and contribute to roughness.

Although pore size and particle size distribution are
key factors influencing flatting efficiency, overall effi-
ciency can be seriously decreased if these pigment param-
eters are altered during the pigment dispersion process or
during the actual coatings application method. As pointed
out previously, silica gel process variations allow the

5 | : o

Figure 4—Pressure increase in aluminum paints containing
0.3% moisture (capacity at 25°C). Legend: 0 — Control; & —
0.4% Syloid AL-1; ¢ — 1% Syloid AL-1
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Table 3—Comparison of Physical Properties
Of Aerogel and Xerogel

High Efficiency Conventional

Aerogel Xerogel
Syloid 221 Syloid 74
Surface area (M?/g) R 250 ) 340
Bulk density (Ib/ft}) ............ 7 16
Pore volume (cc/g) ............. 1.7 1.1

tailoring of pore size and particle size distributions to
optimize performance.

Other Advantages

StasiLity: In addition, the unique silica gel process
results in a stable particle which will maintain its size and
porosity during the dispersion and application process to
produce the desired level of gloss in spite of significant
variations in shear rates. This is particularly important
when production batches are subjected to extra dispersion
processing during manufacturing as is frequently required
during color matching or in high shear application meth-
ods such as high speed coil coatings.

REFRACTIVE INDEX: Another important advantage of
silica gel is its refractive index, which is 1.46. This value
is similar to the refractive index of most resins, therefore,
silica gel does not detract from the clarity of clear coat-
ings or plastic films as would be the use of most other
extenders.

INERTNESS: Its chemical inertness is also of great im-
portance as it has outstanding resistance to chalking and
leaching in exterior applications. It is the flatting agent of
choice in warranted architectural coil coatings where
gloss and chalking rates are warranted for as long as 20
years.

Thixotropy

Recently, silica gel thixotropes have been developed
based on a novel manufacturing process. In contrast to
conventional silica gel processing which produces a sta-
ble product with regard to particle integrity, this new
process is aimed at developing particles which are ex-
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Figure 5—Flatting of high efficiency aerogel (Syloid 221)

in thermosetting acrylic coil coating enamel. Legend: 0 —
normal xerogel; & — Syloid 221
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Figure 6—Flatting of high efficiency aerogel (Syloid 169) in
clear nitrocellulose lacquer for wood. Legend: 11 — normal
aerogel; ® — Syloid 169

tremely friable. This is accomplished by producing parti-
cles with significantly higher pore volumes. These high
pore volume particles break down to submicron particles
during the dispersion process and are effective thixo-
tropes. These products have been found to be cost effec-
tive as compared to precipitated and fumed silicas.

The mechanism by which silica gel functions as a
thixotrope is quite complicated but is related to its surface
chemistry (silanol group concentration) as well as to its
physical state, which includes the following parameters:

(1) Size of ultimate particle;

(2) Degree of dispersion of particles;

(3) Size of aggregates;

(4) Relative wetting of particles to each other and to

the liquid interface; and

(5) Surface chemistry of particle (hydrophillic or hy-

drophobic nature).

Thickening and thixotropy are produced by small ag-
gregates linked together through non-wetted areas into an
extensive three-dimensional gel network throughout the
liquid medium. The non-wetted areas are formed by frac-
ture when highly porous aggregates are milled and broken
apart into smaller aggregates. Maximum structure and
thixotropy occur when these three-dimensional networks

&
[

Figure 7—Flatting of high efficiency aerogel (Syloid 234) in
vinyl topcoat lacquer. Legend: (1 — normal aerogel; & —
Syloid 234
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Figure 8—Effect of thixotropes on polyester gel coat vis-
cosity. Legend: 0 — Sylox TX; ® — PPT silica “A”"; © — PPT
silica “B”

link together into larger networks through hydrogen
bonding. Linkages involving hydrogen bonding are easily
broken by shearing forces but quickly reestablish when
polymer thickener systems are at rest.

Silica gel thixotropes such as Sylox TX are finding use
in automotive body patching compounds, styrene poly-
ester gel coats, epoxy coal tar coatings, and a variety of
caulking and adhesive systems. A specific example of
how Sylox TX performs as a thixotrope as compared to a
precipitated silica in a styrene polyester gel coat is shown
in Figure 8.

A further comparison of Sylox TX to a precipitated
silica at different shear rates in a styrene polyester gel
coat at equal loadings of 3% thixotrope clearly demon-
strated the improved efficiency of Sylox TX. The viscos-
ity was measured in centipoises with a Brookfield RVF
viscometer, a number 4 spindle (Table 4). The thixotropic
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Table 4—Comparison of Thixotropy
Of Precipitated Silica and Sylox TX

Thixo-
tropi
2RPM 4RPM 20RPM Index
Precipitated silica ............. 12,700 9,000 4800  2.65
SYIOX TX . oo 19700 13,250 6180  3.19

index is an indication of thixotrope efficiency and is
obtainable by dividing the low speed viscosity by the high
speed viscosity. A higher value is preferred.

In addition to outstanding thixotropic properties, Sylox
TX disperses easily, does not settle, and has excellent
storage stability. This is especially important in consumer
based products where long shelf life is essential.

SUMMARY

It has been shown that synthetic amorphous silica gel
possesses a complex and variable morphology which can
be controlled or modified by a sophisticated manufactur-
ing process. An understanding of how specific aspects of
this morphology such as pore diameter, pore volume,
surface area, density, and particle size distribution affect
silica gel performance is essential to both the manufactur-
er of this product and the ultimate customer if improved
products are the result.

References

(1) Iler, R. K., ““The Chemistry of Silica,”* John Wiley & Sons, New
York, NY, 1979, Chap. 5, pp 462-599.

(2) Ticher, H., *‘Silica, Synthetic Aerogels and Hydrogels,"" in *‘Pig-
ment Handbook, Volume 1,’" Edited by Temple C. Patton, John
Wiley & Sons, New York, NY, 1973, pp 189-199.
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Acrylic enamel without A-C polyethylene. With 2% A-C 9A polyethylene.

WE ALSO HAVE SOME SMOOTH IDEAS TO HELP YOU IMPROVE SLIP,
MOISTURE BARRIER AND OTHER PROPERTIES IN FINISHES AND COATINGS.

This demonstration shows how you can dramat-

ically improve Taber abrasion resistance with ‘

just @ small amount of A-C® Polyethylene. -~
But the beauty of this family of additives is 0O

more than skin deep.

the one best answer to your problem—even
T if it means creating a special wax for you.

Call or write for a free consultation or for
A-C polyethylene waxes are also our detailed, illustrated bulletin:

surprisingly cost-effective in improving 800-222-0094 (In New Jersey, 800-222-0095,)

additives to finishes and coatings, our
". .‘ industry team can quickly help you zero in on

rheological properties, grease and moisture Accounts Manager, A-C® Polyethylene,
resistance, melt flow, lubricity, and gloss control. Allied Corporation, PO. Box 2332R,
With years of experience applying these Morristown, NJ 07960.
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Addendum to
An Infrared Spectroscopy Atlas
For the Coatings Industry

Scandinavian Paint and Printing Ink
Research Institute*

“An Infrared Spectroscopy Atlas for the Coatings Indus- Schall’s collections and those recorded in the individual

try"” by the Chicago Society is used extensively and is laboratories.

greatly appreciated even by the Scandinavian coatings : o ; : .
laboratories. These laboratories have combined their indi- Main particiormts Were analjical Ehanysts o
vidual corrections and additions in the present publica- Koge Chemical Work Ltd.

tion. The information originates from raw material suppli-
ers and reference spectra, mainly those from Hummell

Sadolin & Holmblad Ltd.
Scandinavian Paint and Printing Ink Research Institute

Spectrum Sample
No. Identification
POLYMERS
Acrylics
4 Acryloid AT-50 Contains melamine
5 Acryloid AT-70 EA/S/maleic acid 2:1:0,4 + N-containing
compound (imidazoline?)
7 Acryloid B 66 BMA/MMA 73:27
10 Butyl acrylate homopolymer 1090 cm~' not from butyl acrylate homopolymer
20 ICI-2018 Contains styrene
21 lonac-JLW-A1 Contains styrene
43 Neocryl B-700 Isobutyl methacrylate homopolymer
44 Neocryl B-705 IBMA/VT + something else (1100-1250 cm™)
45 Neocry! B-723 BMA/MMA
46 Neocryl B-725 BMA/MMA
47 Neocryl B-726 BMA/MMA
48 Neocryl B-728 MMA-homopolymer
49 Neocryl B-734 BMA/MMA
51 Pliolite ACL Styrene/acrylate copolymer
53 Modifier 0245 (not acrylic, not 54% tall oil ester of RJ 101 (=styrene allyl

Resimene RF 0245-0E) alcohol)

The Infrared Spectroscopy Atlas for the Coatings Industry was prepared by the Infrared Spectroscopy Committee of the Chicago Society for Coatings Technology. Published by the
Federation of Societies for Coatings Technology, 1980.

“Analytical Contact Group, Agern Alle 3, 2970 Horsholm, Denmark.

tErratum

“*Reprints are avaitable from the Federation office, 1315 Wainut St., Philadelphia, PA 19107.
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SCANDINAVIAN PAINT & INK RESEARCH

Spectrum Sample
No. Identification
POLYMERS
Alkyds
59 Adipic acid modified o-phthalic alkyd
71 Gelkyd 331 w
76 Macopol 3017
77 Macopol 3077
86 Methyl methacrylate modified
o-phthalic alkyd
91 P-T-Butyl benzoic acid modified
o-phthalic alkyd
Melamine

Formaldehydes

183 Cymel 248-8

184 R-1129

185 Resimene 731

186 Resimene 740

187 Resimene 745

188 Resimene 750

189 Resimene 1720

*190 Uformite MM-55 (not urea

formaldehyde)

Urea

Formaldehydes
193 Resimene U 920
194 Resimene U 964

195 Resimene U 975

Benzoguanamine
Formaldehydes

197 Cymel 1123

198 QR-336

199 RF-7358

200 RF-7359

201 Uformite MX-61
Natural Resins

242 Unirez 1014 resinate

Polyesters
276 Aquamac 1100
277 Aguamac 1300
278 Atlac 382 E
279 Chemacoil TA-100
280 Chemacoil TA-101
281 Desmophen 650 A
282 Desmophen 651 A
284 Multron R-12A
285 Multron R 221
286 Oxyester Z-1439
287 Paraplex RGA-2
288 PC-600
289 PE-310
290 PE-320
303 Resin HS-450
304 Resin HS-550
306 Vitel PE 207
307 WS-300
308 WS-549

Vinyls
369 Airflex A-500
370 Airflex A-728
371 Amoco 18-290

*Erratum
98

Contains benzoic acid

Contains phthalic anhydride
Styrenated isophthalic alkyd
Vinyl-toluenated isophthalic alkyd
Contains styrene

No visible PTBB. Contains benzoic acid

Butylated melamine formaldehyde resin
Butylated melamine formaldehyde resin
Methylated melamine formaldehyde resin
Methylated melamine formaldehyde resin
Methylated melamine formaldehyde resin
Butylated melamine formaldehyde resin
Methylated melamine formaldehyde resin
Butylated melamine formaldehyde resin

Butylated urea formaldehyde resin
Etherified urea formaldehyde resin
(probably mixed alcohols)
Methylated urea formaldehyde resin

Etherified benzoguanamine formaldehyde resin
Butylated benzoguanamine formaldehyde resin
Butylated benzoguanamine formaldehyde resin
Butylated benzoguanamine formaldehyde resin
Butylated benzoguanamine formaldehyde resin

Zinc resinate

OPA-polyester

Isophthalic-polyester

Based on bisphenol A

Contains fatty acid esters and amide
Contains fatty acid esters and amide
Contains OPA

Contains OPA

Contains adipic acid

Contains OPA

Contains isophthalic acid

Oil modified sebacic alkyd

Contains terephthalic acid

Contains isophthalic acid

Contains isophthalic acid

Contains isophthalic acid

Contains isophthalic acid

Contains terephthalic acid

Contains isophthalic acid

Contains isophthalic acid

Vinylacetate/ethylene copolymer
Vinylacetate/ethylene copolymer
Poly-a-methylstyrene

Journal of Coatings Technology



Spectrum
No.

POLYMERS

Miscellaneous

MONOMERS
Acids &
Anhydrides

Acrylics

Isocyanates

Natural Oils

SOLVENTS
Ether Alcohols

376
396
403
404
405
407

408

409
410

411
421
*422
423
*431
444
445

447
*455
*456

467

469

470

*508

*526

555
556

*577
598

*704

INORGANIC PIGMENTS

Whites & Extenders

“Erratum

802

809
810
813

Vol. 58, No. 736, May 1986

Sample
Identification

Butuar B-79
Flexbond 811
Gelvatol 3000
Gelvatol 6000
Gelvatol 9000
Hycar ATBN

Hycar CTBN

Kolima 35
Piccolastic D-150

Piccotex 100

RJ-101

Saran F-120

Saran resin F-310
Union Carbide VAGH
Wave 345

Wave 375

Contact cement

Parlon P-10
Parlon S-10
Rubber cement
Surlyn D

Unichlor 40-150

Stearic acid, 12-hydroxy-

Blemmer “G”

Desmodur N-75
Desmodur VP

Dehydrated castor oil
Spencer Kellogg 1066

Carbitol

Goelhite

Hydrocarb
Hydrocarb L
Minex-7

|.-R. ATLAS ADDENDUM

Polyvinylbutyral

Vinylacetate/dibutyl maleate copolymer
Polyvinylalcohol (not completely hydrolyzed)
Polyvinylalcohol (not completely hydrolyzed)
Polyvinylalcohol (not completely hydrolyzed)
Butadiene/acrylonitrile copolymer with secondary
amine end groups. 16.5% AN
Butadiene/acrylonitrile copolymer with carboxyl
end groups. 10% AN

Contains polyvinylacetate

Polystyrene possibly with a small amount of
butadiene

a-methyl styrene/vinyltoluene copolymer
Styrene allyl alcohol copolymer

Contains a ketone (solvent)

Contains vinylidene chloride

Contains a ketone (solvent)

Mainly PVA

Mainly PVA

Polychloroprene + other components
(p-tert.-butyl phenol resin?)

Contains toluene

Contains toluene

Cis-polyisoprene

Poly (ethylene-co-acrylic or methacrylic acid)
partly on salt form

Chlorinated aliphatic hydrocarbon, probably
polyethylene

Mainly dimethy! sulfoxide

Not glycidyl methacrylate (Compare Sp 537)
Mainly some alcohols

Aliphatic isocyanate, probably based on HDI
Probably based on IPDI

Not dehydrated castor oil. Blown castor 0il?
Absorptions at 1060 cm™" and 870 cm™" must
originate from a modification

2-ethoxy ethanol
(Not 2(2-ethoxy ethoxy ethanol))

a-FeOOH, yellow iron oxide
(not white or extender)
CaCO; + organic component
CaCO; -+ organic component
Aluminium silicates
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Spectrum

No.

INORGANIC PIGMENTS
815
816
817
818

Yellows &
Oranges
*908

914
920

Blue (Violet)
946
947
948
949
950
951
952
953
954
955
956
957
358
959
960
962
963

964
965

966
967
968
969
970
971
972

ORGANIC PIGMENTS
Brown
973
974
975

Green
976
977
978
979
980
981
982
983
984
985
986
987

“Erratum

100

Sample
Identification

Omya BLR-3
Omyalite 90
Omyalite 95-T
Peerless coating clay

Chrome orange (medium)

Mapico yellow 300
Primrose yellow

Carbazole violet blue shade
Carbazole violet red shade
Grapthol blue

Hostaperm blue 3RF
Hostaperm blue A3R
Hostaperm blue AFN
Hostaperm blue AR
Hostaperm blue B2G-A
Hostaperm blue B2GAJ
Hostaperm blue BFN-A
Hostaperm violet RL
Hostaperm violet RL EX strong
Indofast blue

Indofast violet

Perrindeau violet

Phthalo blue G-NCNF
Phthalo blue lake R-NCNF

Phthalo blue R-NC
Phthalo blue R-NCNF

Quindo magenta

Quindo violet

Sandorin blue BNK
Sandorin blue RL

Sandorin violet blue pigment
Sunfast blue NC NF
Sunfast violet

Ginger brown
Hostaperm brown HFL
Hostaperm brown HFR

Hostaperm green 6G
Hostaperm green 8G
Hostaperm green 8G-A
Hostaperm green BG-A
Hostaperm green GG
Phthalo green blue shade
Phthalo green G-5018
Phthalo green G-5400
Phthalo green med blue shade
Phthalo green resinated
Phthalo green yellow shade
Sandorin green 3GLS

CaCO; + organic component
CaCO; + organic component
CaCO; + organic component
Aluminium silicates

Wrong name and composition.
Lead silicochromate

e.g. Onchor M 50

Yellow iron oxide

PbCrO, ¢ PbSO4

. pigment violet 23 type

. pigment violet 23 type

. pigment blue 15 «

. pigment blue 60

. pigment blue 15 o coated

. pigment blue 15 « (15:2)

. pigment blue 15 « (15:1)

. pigment blue 15 « (15:3)

. pigment blue 15 « (15:3)

. pigment blue 15 «

. pigment violet 23

. pigment violet 23

. pigment blue 22

. pigment violet 23

. pigment violet 29 type (perylene pigment)
. pigment blue 15 « coated

pigment blue 15 « (15:2) +
monochlorinated—coated

C.I. pigment blue 15 « + monochlorinated
C.I. pigment blue 15 « + monochlorinated—
coated

. pigment red 122

. pigment violet 19-coated

. pigment blue 15 « (15:1)

. pigment blue 60

. pigment violet 23 type

. pigment blue 15 «

. pigment violet 23

00000000000000000

)

000000

. pigment brown 5
. pigment brown 32
. pigment brown 25

000

. pigment green 36-coated
. pigment green 36

. pigment green 36-coated
. pigment green 7( + pigment blue 15 3 ?)
. pigment green 7 type

. pigment green 7-coated

. pigment green 7 type

. pigment green 36 type

. pigment green 7 type

. pigment green 7-coated

. pigment green 36 a.o.

. pigment green 7 type

000000000000
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Spectrum
No.
ORGANIC PIGMENTS
988
989

Red (Maroon)
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049

Vol. 58, No. 736, May 1986

Sample
Identification

Sunfast green 264-8137
Sunfast green 264-8142

Alizarine maroon

Barium lithol med.

Big macatawa red medium dark
Bon maroon

Bright red

Calcium lithol dark

Canyon red

Electra red

Flash red

Graphtol red

Hansa red 3B

Hansared B

Hansa scarlet RNC
Hostaperm pink E
Hostaperm red E3B
Hostaperm red E5B
Hostaperm red EG
Hostaperm red violet ER-02
Indofast brilliant scarlet R-6335
Indofast brilliant scarlet R-6500
Indofast double scarlet
Lake red toner LCLL-02
Lithol rubine It.

Molora red

Montclair red 235-0006
Montclair red 235-7700
Para red

Permanent bordeaux FGR
Permanent bordeaux HF 3R
Permanent carmine FB-01
Permanent carmine FBB
Permanent carmine FBB-3D
Permanent carmine HF 3C
Permanent carmine HF 4C
Permanent maroon HFM
Permanent red 2BM
Permanent red BL
Permanent red F 3RK-70
Permanent red F 4RH
Permanent red F 5RK
Permanent red FGR
Permanent red FRLL
Permanent red GG
Permanent red HF 2B
Permanent red HF 3S
Permanent red HF 4B
Permanent red HFG
Permanent red HFT
Permanent red TG-01
Permanent red violet MR
Permanent scarlet O-A
Permanent vat red RRN
Perrindo maroon deep
Perrindo red

Perylene red dark
Pyrazolone red

Quindo red

Ranger red 2B It.

Sandorin brilliant red 5BL
Thiofast red

0o

000000 00 00000000000000000000000000000 00000000000000000000

|.-R. ATLAS ADDENDUM

. pigment green 36 type
. pigment green 7 type

. pigment violet 6

. pigment red 49/Ba
. pigment red 52/?

. pigment red 58/Mn
. pigment red 4

. pigment red 49/Ca
. pigment red 48/?

. pigment red 37

. pigment red 2

. pigment red 149

. pigment red 3

. pigment red 3

. pigment red 3

. pigment red 122

. pigment violet 198
. pigment violet 193
. pigment red 209

pigment violet 19

. pigment red 123
. pigment red 190

. pigment red 53:1/Ba
. pigment red 57/Ca

. pigment red 52/Ca

. pigment red 17

pigment red 17

. pigment red 1

. pigment red 14

. pigment violet 32
. pigment red 5

. pigment red 146
. pigment red 146
. pigment red 176
. pigment red 185
. pigment red 171
. pigment red 48/Mn
. pigment red 149
. pigment red 170
. pigment red 7

. pigment red 170
. pigment red 112
. pigment red 9

pigment orange 5

. pigment red 208
. pigment red 188

pigment red 187
pigment orange 38

. pigment red 175
. pigment red 194
. pigment red 88

vat red 15

. pigment red 179

.vatred 29

. pigment red 38

. pigment violet 19 type
. pigment red 48/Ba

. pigment red 192

. pigment red 88
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SCANDINAVIAN PAINT & INK RESEARCH

Spectrum

No.

ORGANIC PIGMENTS

Yellow & Orange

102

1050
1051
1052
1053
1054
1055

1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111

Sample
Identification

Toluidine red It.
Toluidine red
Toluidine red (light)
Toluidine red dark
Toluidine red ex. It.
Toluidine red med

Benzidine orange
Benzidine yellow AOT
Benzidine yellow AAA
Crayon orange

Diane orange

Dianisidine orange
Diarylide OA yellow
Diarylide A yellow
Diarylide orange
Diarylide OT yellow
Diarylide yellow
Dinitraniline orange
Dinitroaniline orange
Fanchon orange
Fanchon yellow 10G
Fanchon yellow G
Fanchon yellow RN
Fanchon yellow YH-5757
Fanchon yellow YH-5770
Golden yellow R

Golden yellow RS
Graphtol yellow RCL
Hancock yellow 10-G
Hancock yellow 73
Hancock yellow G

Hansa 10G

Hansa brilliant yellow 10GX
Hansa brilliant yellow 56X
Hansa G

Hansa yellow 10G
Hansa yellow 2R-A
Hansa yellow G-02
Hansa yellow H-A
Hostaperm orange GR
Hostaperm yellow H 4G
Indofast orange OV-5964
Indofast orange OV-5983
Lemon metallic yellow
Luna LF yellow

Luna yellow

Oriole yellow AAOA
Permanent orange G
Permanent orange GRR
Permanent orange HL
Permanent orange HL-70
Permanent orange RK-C
Permanent orange RL-01
Permanent orange RL-3R
Permanent yellow DGR
Permanent yellow DHG
Permanent yellow FGL
Permanent yellow G
Permanent yellow G3R-01
Permanent yellow GG
Permanent yellow GR
Permanent yellow H1 OG

000000

0000000000000 0000000000000000000000000000DDDO00NDOO00000

. pigment red 3
. pigment red 3
. pigment red 3
. pigment red 3
. pigment red 3
. pigment red 3

. pigment orange 13
. pigment yellow 14
. pigment yellow 12
. pigment orange 15
. pigment orange 16
. pigment orange 16
. pigment yellow 17
. pigment yellow 12
. pigment orange 13

pigment yellow 14

. pigment yellow 13
. pigment orange 5

. pigment orange 5

. pigment orange 1

. pigment yellow 3

. pigment yellow 1

. pigment yellow 65
. pigment yellow 74
. pigment yellow 73
. pigment yellow 83-coated
. pigment yellow 83
. pigment yellow 83
. pigment yellow 3

. pigment yellow 73
. pigment yeliow 1

. pigment yellow 3

. pigment yellow 98
. pigment yellow 74
. pigment yellow 1

. pigment yellow 3

. pigment yellow 65
. pigment yellow 1

. pigment yellow 74
. pigment orange 43
. pigment yellow 151
. vat orange 3

. pigment orange 43
. pigment yellow 17
. pigment yellow 74
. pigment yellow 74-coated
. pigment yellow 17
. pigment orange 13
. pigment orange 16
. pigment orange 36
. pigment orange 36
. vat orange 3

. pigment orange 34
. pigment orange 34
. pigment yellow 126
. pigment yellow 12
. pigment yellow 97
. pigment yellow 14
. pigment yellow 114
. pigment yellow 17
. pigment yellow 13
. pigment yellow 81
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Spectrum
No.
ORGANIC PIGMENTS
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122

MISCELLANEOUS
Anti-skinning &
Anti-oxidants
1124
1127
1128

1130
1134

Catalysts &
curing agents
1140

1141
1144

Defoamers
1161
1162
1163

1164
1165
1166

Dispersants
1173
1174

1176
1177
1178
1180
1181
1182
Plasticizers
*1250

“Erratum
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Sample
Identification

Permanent yellow H1 OGL
Permanent yellow H2G
Permanent yellow HR
Permanent yellow HR-70
Permanent yellow NCG
Permanent yellow NCG-70
Permanent yellow R-A
Permanent yellow YR
Pyrazolone orange
Sunbrite yellow

Velvetized yellow

Anti-skinning agent
Exkin 2
Guaiacol

Skinfoil KE
Troykyd anti-skin odorless liquid

DMP 30

Epicure 8525
Irgacure 651

Byk-0
Byk-010
Byk-069

Byk-073
Byk-W
DC-230

Anti-terra P
Anti-terra U

Darvan 1
Darvan 7
Disperbyk
Intersperse
Polywet ND-1
Polywet ND-2

Flexol 380

|.-R. ATLAS ADDENDUM

. pigment yellow 113

. pigment yellow 120

. pigment yellow 83-coated
. pigment yellow 83

. pigment yellow 16

. pigment yellow 16

000000

. pigment orange 13
. pigment yellow 74
. pigment yellow 1

000

Methy! ethyl ketoxime
Methyl ethyl ketoxime
OH
|

@»OCHS

Methyl ethyl ketoxime
Contains ethyl glycol?

OH
CH
AUA_R ,/CHs

@ R=CH,—N -
R

Polyaminoamide
Contains probably water

Mainly cyclohexanone

Mineral oil + different additives

Mineral oil + special alcohols, metal soaps and
emulsifiers

Mineral oil + metal soaps and emulsifiers
Mineral oil + metal soaps, esters and emulsifiers
Silicone

Phosphoric acid salt of polyaminoamide

Salt of unsaturated polyaminoamides and high
molecular acid esters

Mainly sulphonic acid or salt

Carboxylic acid salt

Alkylolamine salt of polymeric carboxylic acid
Long oil alkyd

Carboxylic acid salt

Carboxylic acid salt

Di (2-ethyl hexyl) isophthalate
(not di(2-ethyl hexyl) phthalate)
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MISCELLANEOUS

Preservatives

Surfactants

Thickeners

Waxes

Miscellaneous
Additives

104

Spectrum

No.

1288

1346

1353

1376

1407

1412
1416
1419
1420

1421
1422

1423
1424

1425
1426
1429

Sample
Identification

Amical-48 dispersion

Surfynol TG

Triton GR-5M

Thixatrol ST

Polyem 20

Byk 301 (mar and slip agent)
Dalpad A (coalescing agent)

Paint additive 3 (leveling and flow
agent)

Paint additive 11 (mar and flow agent)
Paint additive 14 (mar and slip agent)
Paint additive 16 (hammer tone
agent)

Paint additive 21 (adhesion promotor)
Paint additive 56 (curtain coating
agent)

Paint additive 57 (mar and flow agent)
Puffing agent

Troykyd 366 (anti-crater agent)

(¢}

|
OO

Il

(0]

2,4,7 9-tetramethyl-5-decyne-4,7-diol + alkyl
phenyl ether of polyethylene glycol + ethylene
glycol

60% Dioctyl sodium sulfosuccinate ag + 20%
2-propanol

Amidized and hydrogenated castor oil

Contains alky! aryl sulfonate (compare 1327 and
1344)

Contains butyl glycol

@—O—CH2~CH2—OH

Propyl silicone
Silicone
Silicone

Methy! silicone
Silicone

Silicone

Silicone

Modified vegetable oil

Alkyd + silicone or silicone modified alkyd
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These subcommittee reports are for the use of the membership of ASTM Committee D-1 in continuing its work and for the
interest of readers in the activities of ASTM Committee D-1. The reports are not official actions of ASTM and may not be
quoted as representing any action or policy of the American Society for Testing and Materials.

January 1986 Subcommittee Reports
Of ASTM Committee D-1

The January meeting of ASTM Committee D-1 on Paint and
Related Coatings and Materials was held on January 12-15,
1986 at the Sheraton Hotel in New Orleans, LA. In the three and
one-half days preceding the final session and general meeting of
Committee D-1, 147 members and guests met in 135 scheduled
meetings of D-1 subcommittees and working task groups. The
present membership of Committee D-1 is 498.

Special Highlight of the meeting was a session of three talks
on biodeterioration chaired by D.L. Campbell, chairman of
Subcommittee DO1.28. Presentations included: *‘The Enzyme
Degradation of Cellulosic Latex Paint Thickeners’ by D.P.
Leipold, **Wood Preservation’’ by W.B. Woods, and ‘‘Micro-
biological Corrosion’* by R.T. Ross.

Certificate of Appreciation was presented to Harold D.
Marshall.

Appointments were made as follows: Sub. D01.07 on Gov-
ernment Contacts—R.J. Martell to replace A.A. Chasan as
Chairman; Sub. D0O1.51 on Powder Coatings—D. Wilverding
to replace C. Grenko as Chairman and H.S. Fairman as Vice-
Chairman; Sub. DO01.94 on Awards and Memorials—S.B.
Levinson to replace H.D. Hammond III as Chairman.

Highlights

The following items of major interest to the coatings industry
warrant special emphasis:

D 3980 Interlaboratory Testing Practice, Software Pro-
gram—Sub. DO01.20 reports on a basic computer program to
analyze results.

Transfer Efficiency—Sub. D01.21.13 reports details on de-
velopment of TE test method.

Static Friction of Coatings—Sub. D01.23.15 working on
this problem for rough coatings.

Zahn Cup Precision—Sub. DO01.24.19 running a round-
robin to collect data on this instrument.

Purchasing of Paints—Sub. DO1.41 proposed a simplified
scope revision.

Vol. 58, No. 736, May 1986

Evaluating Coating Repair Materials—Sub. D01.46.03 will
start work on this in the future through test patch applications.

Viscosity of Liquid Inks—Sub. D01.24 and Sub. DO01.56
working together on this problem. Joint task group to meet.

Future Meetings

June 15-18, 1986—Louisville, KY (Galt Hotel).

January 25-28, 1987—Tampa, FL (Hyatt Regency).
June 21-24, 1987—Dearborn, MI (Hyatt Regency).
January 24-29, 1988—Tampa, FL (Hyatt Regency).

New Standards

New D-1 standards since the July 1985 meetings of D-1
approved by the ASTM Committee on Standards in the months
shown: (subcommittee jurisdiction)

SEPTEMBER 1985
D4518-85 ‘Methods for Measurement of Static Friction of
Coating Surfaces’” (Sub. D0.23)

OcTtoBER 1985
D4457-85 “‘Test Method for Analysis of Dichloromethane
and 1,1,1, Trichloroethane in Paints and Coatings by Direct
Injection into a Gas Chromatograph’’ (Sub. D0.21)

D4462-85 *‘Specification for Zinc Hydroxy Phosphite Pig-
ment’’ (Sub. DO.31)

NoVEMBER 1985
D4540-85 *‘Guide for Testing Interior Latex Semigloss and
Gloss Paints’’ (Sub. D0.42)

D4541-85 ‘‘Method for Pull-off Strength of Coatings Using
Portable Adhesion-Testers’” (Sub. D0.46)

JANUARY 1986
D4563-86 ‘‘Test Methods for the Determination by Atomic
Absorption Spectroscopy of Titanium Dioxide Content of Pig-
ments Recovered from Whole Paint’’ (Sub. D0.21)
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DIVISION 1
ADMINISTRATIVE

SUBCOMMITTEE D01.07
GOVERNMENT CONTACTS

R.J. Martell, Chairman

The present status of Federal Standard
141 was reviewed based on the chair-
man’s report of an interview at the Fort
Belvoir R & D Center, the agency re-
sponsible for coordination. Plans were
discussed for a comparison of tests in the
‘C’ version, scheduled for publication in
1986, with comparable ASTM tests, with
the aim of avoiding duplication where
possible.

The multiplicity of test methods in
government specifications was brought
up as an industry problem, particularly
for the small producer who does not have
all types of test equipment available. This
problem surfaced when GSA started to
enforce the requirements for full testing
of every batch. J.C. Weaver pointed out
some of the difficulties encountered over
the years in obtaining agreement on such
basic considerations as constant tempera-
ture and humidity. Developing a consen-
sus on a battery of tests to be used across
the board for testing of government speci-
fication paints could prove to be a diffi-
cult task.

The chairman reviewed the DOD/SAE/
ASTM conference held in December,
1985 in Williamsburg, VA, which cov-
ered the various aspects of the DOD AD-
Cop program. This program is an exten-
sion of the earlier Commercial Acqui-
sition Program since it involves adoption
of voluntary standards in place of govern-
ment standards, wherever appropriate.

Recent organizational and personnel
changes in various agencies were dis-
cussed. The most sweeping change is the
assignment of all Federal Sales Class 80
products to Auburn, WA. Adhesives and
sealants have previously been handled by
Kansas City.

SUBCOMMITTEE D01.08
ENVIRONMENTAL CONCERNS

J.C. Weaver, Chairman pro tem

The approved scope for Sub. DOI.18
is: “‘To assess the need for, recommend
the initiation of, and coordinate the time-
ly development and effective utilization
of test methods relating to environmental
matters including current and potential
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federal and state regulations to insure that
methods of compliance and the impact on
the community are understood. Compati-
bility with ASTM will be effected
through membership in the Environmen-
tal Coordinating Committee."’

Transfer efficiency measurement in
factory painting, e.g., of automobile bo-
dies, etc., is now recommended by E.A.
Praschan of General Motors as ready for
method standardization in D-1 as another
of the list of methods needed for state
compliance with EPA regulation of vola-
tile organic content (VOC). Three years
of study by EPA via its contractor CEN-
TEC in eight paint laboratories in the De-
troit area are described hereafter in the
Sub. DO1.21 report. Sub. DO1.08 recom-
mends that Sub. DO1.55 begin a draft of a
standard test method for Transfer Effi-
ciency based on data from those laborato-
ry tests.

Standards Technology Training (STT)
two-day short courses on diverse subjects
across ASTM’s 140 technical committees
were initiated in 1985 under ASTM staff
management by Kenneth C. Pearson.
STT’s are expanding rapidly, e.g., a list
of eight in the January issue of Standard-
ization News. Sub. D01.08 recommends
that D-1 design and operate an STT short
course on VOC Compliance Proficiency,
using relevant ASTM standards and sup-
porting documents as classroom texts.
Attendees may be analysts, formulators
and applications engineers from state reg-
ulatory agencies, paint producers, and
paint users. Much preparation is needed
toward an Autumn 1986 target for a first
session of this STT.

Special Technical Publications (STP’s)
by ASTM as supplements to its primary
consensus standards enjoy wide sales.
STP 500, D-1's Paint Testing Manual,
sold out a few years after its 1972 issue, a
tribute to its dedicated editor, G.G.
Sward. Reissue in toto is an awesome
challenge, while segments may be com-
pleted sooner. A D-1 STP on VOC Com-
pliance Standards and Proficiencies is
recommended for both direct sale and use
as an STT textbook. Contents would
comprise (1) the D 3980 VOC Practice
and its many satellite standards, (2) U.S.
EPA Method 24 on VOC and extracts
from relevant EPA and CARB documents
and (3) exposition of proficiency and oth-
er variables of compliance procedures.

SUBCOMMITTEE D01.13
CONSUMER AFFAIRS

R.S. Shane, Chairman

The chairman noted the offer of Com-
mittee F-15 to provide consumer input to
any ASTM technical committee desiring
such help. At his suggestion, Sub.

DO1.13 agreed to recommend to Sub.
DO1.90 that it bring this F-15 offer to the
attention of all D-1 subcommittees and
task groups to be used as seems appropri-
ate.

In a discussion on labeling practices,
the chairman reported that he had made
presentations to Sub. DOI.41 and the
Delaware Valley Consumer Sounding
Board (sponsored by F-15). He stated
that from a consumer point of view, the
consumer needed chiefly the following
information:

(1) What kind of a surface the paint
should be applied to and what the expect-
ed results are (type of finish, estimate of
coverage).

(2) How the surface should be prepared
for painting.

(3) How the coating should be applied.
including any information on the prepara-
tion of the coating (e.g., dilution prac-
tices).

(4) How the coating should be main-
tained.

It was pointed out that the large manu-
facturers prepare and monitor their labels
carefully. Perhaps a guide for consumer-
oriented paint labels should be developed
by Sub. DO1.13 or Sub. DO1.41. Doubt
was expressed that consumers even read
the labels. The chairman noted that the
label is the last opportunity that the man-
ufacturer has to communicate definitively
with the ultimate user. This opportunity
should be carefully taken advantage of in
order to achieve maximum possible cus-
tomer satisfaction and repeat business in
the marketplace.

SUBCOMMITTEE D01.18
EDITORIAL

H.E. Ashton, Chairman

DO01.18.02, Indexing, S. LeSota,
Chairman, discussed the progress on re-
vision of the index of the 06. parts of the
Book of Standards. Pigments, which are
a big problem, took up most of the meet-
ing time.

It costs money to make these changes.
Therefore, the aim is to make as many
improvements as possible within the lim-
its of the assigned ASTM budget. It will
be recommended that this budget be in-
creased, considering the importance of
this endeavor. Additions are being given
priority, since deletions also cost money.

It is being recommended that key
words be mandatory for all future stan-
dards and at the time of the five-year
revisions subject for balloting and that
future standard titles be carefully scruti-
nized to make sure they truly describe the
test.

Changes in the recent indexes show
that definite progress is being made.
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However, this will have to be a continu-
ing effort in D-1 and more work will have
to be done by the individual subcommit-
tees.

SUBCOMMITTEE D01.94
AWARDS & MEMORIALS

S.B. Levinson, Chairman

The subcommittee was reorganized to
reduce the total membership as a result of
the completion of their terms by four for-
mer members, to reduce the membership
of each task group, and to assign respon-
sibility for awards to members who pre-
viously have received the specific award.
The task group memberships are being
revised.

The following members have been rec-
ommended for the Henry A. Gardner
Award: Joseph M. Behrle (1986) and
Laurence R. Thurman (1987).

DIVISION 20
RESEARCH
AND
GENERAL METHODS

SUBCOMMITTEE D01.20
SAMPLING, STATISTICS, ETC.

H.E. Ashton, Chairman

The chairman reported that D 3924,
**Specification for Standard Environment
for Conditioning and Testing Paint, Var-
nish, Lacquers, and Related Materials,""
and D 3925, **Practice for Sampling Lig-
uid Paints and Related Pigmented Coat-
ings,”’ had been approved on Society bal-
lot. The final copies were editorially
reviewed.

As agreed at the January, 1985 meet-
ing, the D-1 rating system (10-perfect, 0-
complete failure) had been put in the for-
mat of a practice. After reviewing the
document, it was agreed to submit it to
concurrent Sub. DO1.20/D-1 ballot and to
send a copy to the chairman of Sub.
DO1.25 on Pictorial Standards of Coating
Defects because several pictorial stan-
dards have rating schemes that do not
agree with the D-1 scale.

Provisional Sub. DOI.10 had submit-
ted a proposed practice for accreditation
of paint testing laboratories and requested
a simultaneous Sub. D0O1.20/D-1 ballot.
This has not been possible because it was
anew topic, but copies had been made for
review at the meeting. The chairman said
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he would check with D.F. Savini on
whether it is necessary to occupy the first
several pages with applicable documents,
when they are also listed in the table of
relevant test methods (it is). It was agreed
to submit the practice together with relat-
ed E-36 document, E 994, ‘‘Guide for
Laboratory Accreditation Systems,”” to
ballot of the subcommittee and other in-
terested parties.

As decided at the Orlando meeting, the
definitions section of D 3980, ‘‘Practice
for Interlaboratory Testing of Paint and
Related Materials,”” had been submitted
to the Committee on Terminology. The
comments received were discussed. The
chairman agreed to review the definitions
to see whether those already covered by
several definitions from other committees
could be slightly modified to eliminate
duplication. After the July meeting, the
chairman had approached one computer
programmer who agreed to write a basic
software program to analyze results in
accordance with D 3980. This was com-
pleted just prior to the meeting and two
copies were distributed for evaluation. It
was decided that since two other D-1
methods, D 1535 (Munsell Color) and D
2805 (Hiding Power), now contain such
information, a footnote on the availabil-
ity of the program would be added. This
will be submitted to concurrent DO1.20/
D-1 ballot.

SUBCOMMITTEE D01.21
CHEMICAL ANALYSIS OF
PAINTS AND PAINT MATERIALS

R.W. Scott, Chairman

DO01.21.13, Coordination of VOC
Standards and Information, H. Fujimoto,
Chairman, reported that D. Crumpler of
the U.S. EPA encourages development of
the gas pycnometer for the determination
of volume nonvolatile (VNV) or a good
reliable VNV method. To determine the
mass of VOC per volume of solids, it is
necessary to know the VNV of the coat-
ings. Since other data used in the equa-
tion to calculate this value is determined,
the use of the theoretical ‘*as supplied’’
VNV, as stated in U.S. EPA’s Reference
Method 24 (RPM 24), is not satisfactory
to the state regulatory bodies.

In response, Sub. DO1.21 has request-
ed TG 24 on Volume Nonvolatile Matter
of Clear or Pigmented Coatings to reorga-
nize under the title of *‘Volume Nonvola-
tile Method Development’” and to evalu-
ate the gas pycnometer.

Transfer Efficiency Test Method—
Much has been heard about the develop-
ment of a TE method by the U.S. EPA via
Centec. Since the Centec-supervised TE
study was done at Inmont’s Southfield

Automotive Research Center, a report is
given here on some aspects of the test
method.

All of the equipment for the test and
the paint used are supplied. The param-
eters for the test are set and specified for:
(1) fluid delivery; (2) air pressure; (3)
gun to work distance; (4) spray viscosity;
(5) line speed; (6) electrostatic conditions
for electrostatic spraying, and (7) wet
paint film thickness.

Two spray guns are used for the three
types of spraying techniques tested: (1)
airless conventional; (2) air atomized
electrostatic (on), and (3) air atomized
conventional (used electrostatic gun-off).

Ten 6" X 48" galvanized panels, or
targets, are used, each of which is cov-
ered with a piece of weighed aluminum
foil. In the test, the two leading and the
last two panels are not used (scavenger).
The inner six aluminum foil panels are
weighed before and after the test run. Six
runs were made for each type of spraying
technique. The sprayed aluminum foils
are baked and weighed.

VOC in Inks—S. Balistrieri of the Bay
Area Air Quality Management District
(BAAQMD) in California is interested in
a method to determine the VOC of inks.
A copy of the recently developed Sub.
DO01.56 method to determine nonvolatiles
in inks will be sent to him. He has devel-
oped a method for the regional EPA to
determine the VOC of waste or salvaged
materials. In California, waste products
for landfills cannot have more than 1%
VOC or the material must be treated to
lower the VOC.

In summary, the method developed is a
steam distillation technique where a
weighed specimen is mixed with an ex-
cess of water and then the volatiles dis-
tilled over with the steam. C,3 hydrocar-
bons or products having a vapor pressure
lower than 0.1 mm Hg has been arbitrar-
ily set for the limit of VOC volatility.

All these fractions were treated with a
1% potassium dichromate in a concen-
trated sulfuric acid solution for a colori-
metric measurement (orange to green-
brown). The correlation between the
concentration of solvent and color inten-
sity has been determined. The volatiles in
the distillate can now be determined co-
lorimetrically; not an exact color match,
but close enough. Time required for the
test is said to be one hour.

The proposed method will be written up
and presented at the VOC workshop spon-
sored by the Golden Gate Society for Paint
Technology, June 16, 1986 in San Francis-
co. Before proposing new regulations or
test methods, the California air regulatory
bodies hold informal workshops at which it
flows out a proposed draft which can be
critiqued informally. This allows industry
input to the staff. The comments received
are studied and the regulation or test meth-
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od modified. The edited method then fol-
lows regular channels through public hear-
ings.

Some of the task group members’ ques-
tions on the determination of VOC in waste
products were: (1) how does one get a good
representative sample; (2) how is the sam-
ple dispersed in water; (3) are all the sol-
vents extracted; (4) the proposed color test
is sulfonation of the solvents and the color
varies with the solvent tested; (5) why do
we need another method to measure VOC?

Rule 1113 of the SCAQMD has been
extended past the September, 1985 dead-
line. This regulation sets the limit of 380
gms/L for non-flat architectural coatings.
In September, 1985, the VOC maximum
was to have been lowered to the 250 gms/L
requirement, but the paint industry peti-
tioned for a hearing to extend the old regu-
lation since it could not meet the lower
VOC values. U.S. EPA, Region #9, be-
came aware of this and verbally stated it
opposed the extension of time. No formal
denial has been made through the Federal
Register at this time. Is this the harbinger
of EPA action throughout the U.S. in order
to meet the VOC standards of the Clean Air
Act?

STT and STP—Under Sub. D01.08, En-
vironmental Concerns, ASTM’s Special
Technical Publication (STP) and Standard
Technology Training (STT) are under
study to expedite dissemination of VOC
measurement methods to paint manufactur-
ing personnel, users and government regu-
latory bodies and/or the training of their
technical staffs to measure VOC in coat-
ings.

ASTM’s STT program, under Chairman
K.C. Pearson, appears to be the fastest and
most efficient approach. We are talking
about setting up VOC workshops spon-
sored by either ASTM, U.S. EPA, regional
Federation of Society for Coatings Tech-
nology, NPCA, the paint industry, and/or
local government regulatory bodies,
staffed by Sub. D01.21 members. The STT
staff would set up the training programs
and handle the details. If successful, D-1
could benefit from any profit accrued from
these workshops.

Microwave Oven—].C. Weaver report-
ed on J. Avery’s (CEM) suggested use of
the microwave oven to determine nonvola-
tiles in coatings. The instrument has been
evaluated by PPG and Inmont. The method
is quick and precise, but the nonvolatile
results differ from those obtained by using
D 2369 (60 minutes @ 110°C). For repeti-
tious nonvolatile determination of the same
coatings, microwave might work. Howev-
er, for variable miscellaneous coating
products, the results would vary depending
upon the type of paint tested.

DO01.21.22, Analysis of Electrocoat Bath
Samples, W.B. Van DerLinde, Chairman,
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discussed results of recent round-robins
(RR) tests on the Determination of Vola-
tiles in Electrocoat Baths. Preliminary de-
terminations show some weaknesses in the
test methods. In summary, the procedure is
to inject the specimen into a GC and the
eluting components identified based on re-
tention times in the resulting chromato-
gram. Three external calibration standards
are used to determine the concentration vs
response characteristics of the eluting com-
ponents. A six (6) ft., Y inch diameter
stainless steel tubing, which is packed with
20% by weight of UCON® LB-550-X plus
6% by weight of potassium hydroxide on
60-80 mesh, Chromasorb G, AW, DMCS
treated, or equivalent, is used.

After a lengthy discussion, it was
agreed:

(1) An internal standard will be used.
H.D. Swafford will provide the procedure
and specify the internal standard to be
used.

(2) Since the volatiles incorporated into
the RR samples are commercial products,
the task group requested the chairman to
prepare and send to each of the collabora-
tors, a known solvent mixture which will
contain the standard volatiles and the inter-
nal standard.

(3) To improve reproducibility, the
specimen will not be centrifuged prior to
injection into the GC. The determination of
anionic contaminants in electrocoat baths
will be explored prior to the next meeting.
To evaluate the performance of the differ-
ent types of ionic chromatographic instru-
ments, samples of spiked ultrafiltrate will
be sent to H.D. Swafford, T. Benga, H.
Fujimoto, and K.H. Leavell for analysis.

DO01.21.23, Thermoplastic Traffic
Marking, J.M. O'Brien, Sr., Chairman,
held a brief discussion on precision data
obtained from the round-robin for the de-
termination of titanium and chromium in
thermoplastic pavement markings. After
Chairman O’Brien reviews this data, a fi-
nal version of this proposed standard,
*‘Analysis of Thermoplastic Traffic Mark-
ings,”’ will be submitted to Sub. DOI.21
ballot.

D01.21.24, Revision of D 2697, **Vol-
ume Nonvolatile Matter in Clear and Pig-
mented Coatings,”’ M.E. Sites, Chairman,
reported that the revision passed the Sub.
DO1.21 ballot. Comments received will be
incorporated and it will be submitted to
Society ballot.

Based on the request of the U.S. EPA,
via D. Crumpler, to develop a more reli-
able and less time-consuming method for
the determination of VNV of coatings, this
task group will remain active as **“VNV-
Method Development.™

One of the most promising approaches to
solve this problem is the use of the helium
gas pycnometer. Both PPG and Inmont
laboratories have generated data which

compares VNV obtained with D 2697 vs a
gas pycnometer and which looks very
promising. The results are comparable to
those obtained using D 2697. The actual
density measurement of the dried coating
takes less than a minute.

There are three models available: (1)
manually operated; (2) automated; and, (3)
reduced measuring compartment (less sam-
ple). These types of instruments will be
evaluated by K.H. Leavell and H. Fuji-
moto, before the next meeting, to ascertain
if they are all applicable and give similar
results.

Sample preparation was discussed. It
was agreed a specified dried film thickness
should be employed either by use of a
drawdown blade or by spray. The tech-
nique used is to apply the coating on glass
slides, bake, and then remove the paint
film. The weighed dried film (about five
grams) is put into a cup and placed in the
pycnometer. The instrument measures the
volume of helium displaced by the sample
and calculates its density. Knowing the
density of the wet film and dried film. the
VNV can be calculated. An informal RR
will be run by three laboratories which
have the gas pycnometer prior to the next
meeting.

A discussion ensued on the merit of the
precision statement generated for D 2697
using both E 180 and D 3980. E 180 ex-
presses precision as relative values, and D
3980 expresses it as absolute values. In
order to eliminate confusion on these val-
ues, it was agreed that the precision state-
ment will give the absolute values and then
the relative values in parentheses.

DO1.21.46, X-Ray Analysis of Pigment,
A.M. Snider, Jr., Chairman, discussed the
final draft of a proposed new standard.
“‘Determination of Titanium Dioxide in
Paint by X-Ray Fluorescence Spectros-
copy.” This method has been submitted
for ballot.

Work will start immediately on a pro-
posed new standard for the determination
of pigment components in paints by use of
x-ray diffraction. Five collaborators volun-
tecred to participate in a RR. The material
to be analyzed will be sclected by the chair-
man and distributed along with the pro-
posed method.

D01.21.53, Trace Levels of Monomers
in Paints, J. Benga. Chairman, reported
that a proposed new standard, **Determina-
tion of Free Monomer Content in Latexes
Using Gas Chromatography,’ will be re-
balloted after changes are made as a result
of the negative and comments received on
the recent ballot, all of which were ap-
proved.

The task group's next activity will be to
concentrate on a procedure for the **Deter-
mination of Isocyanates in Resins by Deri-
vatization and Separation by Use of a Lig-
uid Chromatograph.’
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DO01.21.54, Revision of D 4017, Water
(Karl Fischer Method), J.L. Abbamondi,
Chairman, reviewed the results of the latest
RR for water determination using Hy-
dranal® reagents. Results from three par-
ticipating laboratories were in good agree-
ment, but one laboratory’s results indicated
difficulty in using the method. Particular
problems are noted in dispersing the water-
reducible coatings in the solvent(s) mixture
selected.

It was agreed that a new RR should be
initiated. Test samples will be selected to
cover the same range of water content
specified in the current method. Specific
procedures will be rewritten and detailed to
help overcome the previous problems en-
countered by the collaborators. Results
from this RR should indicate whether the
revision of D 4017 can include the use of
the Hydranal reagents.

DO1.21.56, Revision of D 3960, VOC of

Paints and Related Coatings, M.E. Sites,
Chairman, did not act on H.E. Ashton’s
negative on this method on the DO104(85-
4) ballot because the changes made in the
scope will satisfy the dissenting vote, and
the edited method requires reballoting.
Other comments received on the ballot
were discussed and acted upon. The re-
vised scope (Para.1.3) reads as follows:
“This practice includes all organic materi-
als volatile under the test conditions.
Allowances have been made for organic
materials which are considered to have
negligible photochemical reactivity for the
purpose of brevity in this document, these
materials are referred to as exempt.™

It was agreed to include an addendum to
D 3960 which will consist of a precision
statement derived from the results of a RR
conducted by General Motors and its paint
suppliers. This data shows good precision
when evaluated by E 180, which is surpris-
ing since it is much better than the preci-
sion obtained from the task group’s RR on
determining VOC in test coatings. In addi-
tion, this data will be re-cvaluated by D
3980 and the precision expressed as % ab-
solute. In the addendum, % relative values
will be placed after % absolute in parenthe-
ses. The revised D3960 is ready for con-
current Sub. DO1.21/D-1 ballot.

Sub. DO1.21.54's revision of D 4017,
“Water in Coatings by the Karl Fischer
Method,”* shows promise based on the re-
sults obtained from an initial RR using
Hydranal reagents. The task group plans to
conduct another RR before the next meet-
ing. which will involve more laboratories,
and hopefully, a wider range of water-con-
taining test samples.

The question was raised pertaining to the
level of water necessary in a coating in
order to calculate the VOC of coating as
grams/liter of coating minus water. Connor
stated any amount of water can be cxcluded
from the VOC calculations. H. Fujimoto is
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under the impression that the EPA requires
a 5% water content in the coating before
the water can be subtracted from the total
VOC. He will check this out and report
on his findings. He will also investigate
EPA’s RM 24 use of 8.33 as a conversion
factor from grams/liter to pounds/gallon in-
stead of 8.345 as used in D 3960.

DO01.21.80, Exploratory Analytical Re-
search, K. Leavell, Chairman, discussed a
better way of determining volume nonvola-
tiles via Quantachrome’s gas pycnometer.
Problems exist around instrument avail-
ability and sample preparation. H. Fuji-
moto and K.H. Leavell have agreed to
work with the new Sub. DO1.21.24 to start
a round-robin using this instrument. Five
labs have agreed to participate in a RR
(J. Benga, H.D. Swafford, K.H. Leavell,
H. Fujimoto, H.E. Ashton).

A round-robin for the determination of
anions in cationic electrocoat via ion chro-
matography was discussed. W. van der
Linde will coordinate this effort with the
five collaborators. As a preliminary, the
focus will be on Cl, F, PO,, NO;, SO,,
CrOy4 and COs ions in the ultrafiltrate. Pre-
liminary scouting will be done first for a
method using a normal and a spiked sample
(in <50 ppm range).

Also discussed was the development of a
method for molecular weight measurement
of resins using modern size exclusion chro-
matography and software. H.D. Swafford
agreed to talk to T. Provder of Glidden
about the feasibility and desirability of de-
veloping a general guideline for GPC anal-
ysis.

R.W. Scott reported that he had reccived
a letter from T. Provder stating that particle
size analysis equipment is available which
can measure the particle size and distribu-
tion of paint products which are of general
interest to the coatings industry (i.e., la-
tices, pigments, etc.). The chairman will
evaluate the information in the letter with
the intention of developing a future test
method.

SUBCOMMITTEE D01.22
HEALTH AND SAFETY

H.A. Wray, Chairman

In the absence of the chairman, discus-
sion was primarily on the *‘Proposed
Guide for Precautionary Statements™
used in D-1 Standards, and the balloted
revision of D 3278, ““Test Method for
Flash Point of Liquids by Setaflash
Closed-Cup Apparatus.”

It was noted by the staff manager that
any negatives on D-1 ballots, prior to the
final approval of the D-1 policy, will be
found not persuasive. The precautionary
statement will be redrafted to include
concerns of the COS Blue Book Subcom-

mittee, and it will be reballoted by Sub.
DO01.22.

On the revision of D 3278, negatives
were received by A. Richardson, E.R.
Lewis, W.S. Engle and D.L. Lewis. It
was voted by the members present that
A. Richardson’s negative was persuasive
and W.S. Engle’s comments will be add-
ed with the opinion that they cannot be
made editorially. The method will be re-
drafted and reissued for a subcommittee
ballot.

A draft, “‘Standard Test Method for the
Determination of the Solvent Separated
Layer from a Viscous Liquid,”” was cir-
culated on behalf of the chair, and it was
decided that this document should be is-
sued for a subcommittee ballot.

SUBCOMMITTEE D01.23
PHYSICAL PROPERTIES OF
APPLIED PAINT FILMS

M.P. Morse, Chairman

DO01.23.08 on Application of Uniform
Films, M.P. Morse, Chairman, is draft-
ing revisions to D 823, *‘Preparation of
Uniform Films,"" to include procedures
for applying films to panels by hand
spray and manual draw-downs,

DO01.23.10 on Adhesion, H.E. Ashton,
Chairman, reported that information has
been received that the present Permacel
99 that is recommended for conducting
D 3359, **Adhesion By Tape Test,”” may
not meet the pull strength values speci-
fied in the method. This is being investi-
gated and alternative suitable tapes will
be sought.

Efforts are underway to extend D 3359
for use on thick films. Techniques in-
volving modifications to the dimensions
of cross-cut knives are being evaluated in
round-robin tests.

DO1.23.14 on Hardness, Mar and
Abrasion Resistance, M.P. Morse,
Chairman, reported that the revision of
D 1474, *‘Indentation Hardness of Or-
ganic Coatings,”” has been approved by
Society ballot.

Round-robin tests to establish the pre-
cision of Koenig and Persoz pendulum
test procedures given in D 4366 have
been completed. The test results have
been analyzed and a precision statement
has been drafted for letter ballot. The
analysis shows that the Persoz pendulum
exhibited considerably greater sensitivity
in detecting hardness differences between
baked finishes.

The group is investigating test proce-
dures to measure mar resistance of coat-
ings. A round-robin test is bcing under-
taken to investigate the suitability and
precision of the Balanced Beam Scrape
Tester in measuring mar resistance. The
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suitability of this tester will be deter-
mined by comparisons with erasure rub
and fingernail and coin scratch tests.

DO!.23.15 on Slip Resistance, M.P.
Morse, Chairman, reported that a new
method, ‘‘Measurement of Static Friction
of Coatings,”’ has been approved by So-
ciety ballot. A revision of this method to
include a procedure for measuring static
friction of rough coatings has been draft-
ed and will be submitted to subcommittee
ballot.

There is a need for a procedure to mea-
sure static friction of coatings wet with
moisture. The procedures given in the
new method are not suitable for perform-
ing such measurements. There is a good
possibility that the Brungraber Tester
may be suitable. It will be investigated.

D01.23.16 on Water Vapor Permea-
bility, M.P. Morse, Chairman, reported
that a major revision of D 1653, **Water
Vapor Permeability of Organic Coating
Films,”’ has been approved by Society
ballot. A round-robin test to establish the
precision of this method is being initiat-
ed. Films to be tested are: exterior flat
latex house paint, ‘‘top of the linc’’ inte-
rior flat latex paint and alkyd semi-gloss
enamel. The test conditions to be used are
dry- and wet-cup procedures at 73° F and
50% R.H.

DO01.23.18 on Elongation, M.P.
Morse, Chairman, reported that minor
revisions of D 522, *‘Elongation of At-
tached Organic Coatings with Conical
Mandrel Apparatus,”” and D 1737,
“‘Elongation of Attached Organic Coat-
ings with Cylindrical Mandrel Appara-
tus,”” have been approved by Society
ballot. A draft of a method combining
these two test procedures is being
prepared.

DO01.23.20 on Preparation of Free
Films, M.P. Morse, Chairman, has draft-
ed a procedure for forming free films
suitable for testing. It will be submitted
to subcommittee ballot. Procedures given
describe application of films to releasc
paper, TFE surfaces, and dental foil, cut-
ting specimens with a special knife and
then stripping them from the substrate.
Films are removed from the dental foil by
amalgamation with mercury.

SUBCOMMITTEE D01.24
ON PHYSICAL PROPERTIES
OF LIQUID PAINTS

C.K. Schoft

DO1.24.19, Viscosity by Efflux Cups,
continued to discuss D 4212, **Viscosity
by Dip Cups.”’ It had been decided pre-
viously to break the method into two sep-
arate documents: (1) a revised D 4212 to
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include only Zahn cups, and (2) a new
method for Shell cups. The documents
were recently reballoted at the subcom-
mittee level. A number of editorial com-
ments were received and most will be
incorporated into the methods. P. Gard-
ner again cast negatives on the methods.
Some of his suggestions will be included,
but his negatives were unanimously re-
jected as being not persuasive or ger-
mane. Both methods will be submitted to
D-1 ballot after editorial changes have
been made.

It was felt that the present Zahn cup
precision statement was questionable
with regard to reproducibility (it appears
that a single set of cups was circulated to
the cooperators). Therefore, a new
round-robin to collect precision data will
be carried out before the next meeting of
D-1. Number 2 Zahn cups will be used to
test three paints, inks, and one or two
standard oils. Cooperators will usc their
own cups, regardless of supplier.

D01.24.20, Rotational Viscometers,
briefly considered the revision of D 2196,
“*Viscosity by Brookfield Viscometer.™
The document will be submitted to D-1
ballot. D 4287, ‘*High Shear Viscosity
by ICI Cone/Plate,’” also was discussed.
It was pointed out that no provision is
given in the method for zeroing the vis-
cometer. The zeroing lever is mentioned,
but in the context of adjusting the vis-
cometer to the viscosity of a standard oil.
It was felt that such adjustment caused
more problems than it solved and should
be removed from the method. Instead of
adjusting the instrument to fit a given
viscosity, a calibration curve should be
developed with three standard oils. Cor-
rections can be made from this curve. A
revision of the Preparation of Apparatus
section will be presented at the Junc
meeting.

DO1.24.26, Electrical Properties of

Liquid Paints and Paint Materials (In-
cluding Solvents), reviewed the latest
draft of the proposed method on **Mca-
surement of Electrical Resistance of Lig-
uid Paints and Paint Materials."”" It was
decided to limit the method to d.c. mea-
surements, include procedures for both
the Ransburg and Byk instruments, and
address the questions of instrument,
specimen preparation, temperature cf-
fects, etc. The method has a long way to
go, but it is hoped to have a working
procedure by the June meeting, so that
interlaboratory testing on selected sol-
vents can be set up.

D01.24.27, Flocculation, got a new
lease on life as several people attended. It
was decided to start with a very limited
method that would mainly consist of a
definition of flocculation and a list of
methods with references.

DO01.24.28, Evaporation, discussed
D 3539, **Evaporation Rates of Volatile
Liquids by Shell Thin-Film Evapo-
rometer.”” It was decided to submit the
current revision to Sub. DO1.24 ballot
after some additional editorial changes.
including evaporometer (Quintel EV-1)
and the non-availability of the manual
recording Shell evaporometer (the auto-
matic apparatus is available from FLC
Instruments). Future work will involve
consideration of a more general method
to cover both the Quintel and Shell/FLC
evaporometers.

SUBCOMMITTEE D01.26
OPTICAL PROPERTIES

C.J. Sherman, Chairman

D01.26.02, Color Measurement, C.S.
McCamy, Chairman, reported that
D 1535, **Method for Specifying Color
by the Munsell System,”" is being re-
vised. It was agreed that the Munsell
Value table should be that accepted at the
meeting in July, 1985. Some mention is
to be made of the correspondence of the
table to the Munsell Book of Color now
being produced.

D 2244, “*Method for Instrumental
Evaluation of Color Differences of Opa-
que Materials,”" is being printed. The
carlier concern about precision was re-
solved because this method is purely
computational and doesn’t require a pre-
cision statement.

D 3134, “*Recommended Practice for
Selecting Color and Gloss Tolerances.™
received four negatives on the last ballot.
These were considered in detail. A new
draft will be prepared by W.N. Hale
based on these considerations and circu-
lated to the task group members.

After a review of D 4086, *'Practice
for Visual Examination of Metamerism.""
a minor change was made. It will be sub-
mitted to concurrent Sub. DO1.26/D-1
ballot.

D 1729, **Practice for Visual Evalua-
tion of Color Differences of Opaque Ma-
terials,”" is being revised for balloting.

DO0I1.26.06, Hiding Power, L.
Schacffer, Chairman, was informed that
all necessary changes had been made
in the text of the upcoming version of
D 2805, **Test Mcthod for Hiding Power
of Paints.”” to respond to comments and
previously resolved negatives. The final-
ized version is to be published in the next
edition of the 06.01 Book of Standards.

The subcommittee chairman proposed
that the two current D-1 hiding power
methods, D 344 and D 2805, be circulat-
cd among D-1 members with a request for
information as to what kind of methods
arc now actually being used in their labo-
ratorics. A similar request is to be insert-
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ed in the Journar or Coatings TrecHNOL-
0GY, if this can be arranged.

Hopefully, this would also stimulate
some new membership for both Sub.
DO1.26 and D-1. It was noted that the
time for accomplishing these steps before
the next mecting was ample, since Sub.
DO01.26.06 will skip the summer meeting
entirely, because of a conflict with the
ISCC meeting in Toronto in June.

D01.26.11, Gloss and Goniophotom-
etry, M.P. Morse, Chairman, reported
that a negative vote received from F. Bill-
meyer on the recent D-1 balloting for the
reapproval (with small editorial change)
of D 4039, *‘Reflection Haze of High
Gloss Surfaces.* was considered persua-
sive. The following editorial changes will
be made before it is submitted to Society
ballot:

(1) Paragraph 4.1 will be deleted. It
confuses the meanings of haze and lack of
clarity. Furthermore, it contributes little
to the understanding of the significance
and use of the method.

(2) Paragraph 3.2 will be added to
state that this method is applicable to
non-metallic specimens having a D 523,
60° specular gloss value greater than 60.

(3) Paragraph 4.3 will be modified to
explain in more detail why haze-free or-
ganic coatings (usually having a surface
refractive index of 1.53) will have a haze
value of .

M.P. Morse presented some graphical
plots illustrating relationships between a
visual ratings scale and the D 523, 60° and
20° specular gloss scales. These plots are
based on the data generated for a series of
20 gray painted pancls by F. O'Donnell in
his Ph.D. thesis work at Rensselaer Poly-
technic Institute. The graphical plot for the
D 523, 60° gloss ratings indicated that in
the gloss range of 60 to 65, the instrumen-
tal measurements are insensitive to, and do
not correlate well with, the visual ratings.
A plot of visual ratings versus 60° gloss
values. using a receptor aperture of ap-
proximately one-half the size of that speci-
fied in D 523, indicated the same lack of
sensitivity and correlation occurs in the
middle of the gloss scale.

Comments were made that perhaps the
non-linear relationships between visual rat-
ings and 60° and 20° D 523 gloss scales
exhibited for these gray painted panels may
not be representative of relationships that
exist for other types of coated panels. Con-
sideration is being given to assembling
additional sets of panels and performing
visual ratings and gloss measurements on
them to gain additional information on this
subject.

It was agreed that a statement should be
inserted in D 523 to caution users that the
gloss scales may be non-lincar with respect
to visual rating scales.

DO1.26.23, Reflectance of Horizontal
Coatings, N. Johnson, Chairman, reported
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that the second draft revision of D 4061,
“Test Method for Specific Luminance of
Horizontal Coatings,”” was presented for
balloting. Progress on the round-robin to
explore closer controls on the laboratory
test for retroreflectance of horizontal coat-
ings was reported. W.N. Hale reported that
J. Rennilson was working on the test panel
preparation technique for beads on paint
test pancls and expected a progress review
by the next meeting. The chairman de-
scribed a report in preparation by CIE TC
4.04 on pavement marking materials.

DO1.26.24, Tinting Strength, C.J. Sher-
man, Chairman, did not meet, but D 332,
“Tinting Strength of White Pigments,”’
and D 2745, *‘Instrumental Tinting
Strength of White Pigments,”" have been
revised to include the comments from the
last balloting and will be submitted for con-
current Sub. DO1.26/D-1 ballot. D 387,
“*Color and Strength of Color Pigments,’
will be balloted for reapproval.

Publications—Committee E-12’s com-
pilation of appearance standards does not
contain all of the methods under Sub.
DO1.26 jurisdiction. Since the compilation
is being revised and updated, it was the
consensus of the group that the Sub.
DO1.26 chairman examine the standards
not included and make recommendations
of those to be included, or possibly that a
separate section be prepared for coatings.

Revision of some chapters of STP 500,
Paint Testing Manual, is progressing. It is
intended that the chapters will be published
as they are completed. H.K. Hammond II1
and F. Billmeyer have revised the chapter
on Color, but it's been a while since that
was done, so Hammond will examine those
chapters again to determine if further revi-
sion is necessary.

Because of the conflict of D-1 and ISCC
meetings, Sub. DO1.26 and its task groups
will not meet with D-1 in June in Louis-
ville. One group, Sub. DO01.26.02 on
Color, will meet with E-12 at the ISCC
mecting in Toronto.

SUBCOMMITTEE D01.27
ACCELERATED TESTS FOR
PROTECTIVE COATINGS

B.L. Williamson, Chairman

D01.27.02, Water Tests, D. Gross-
man, Chairman, discussed comments re-
ceived on the four water tests on the
D0104(85-4) ballot. The group, and sub-
sequently the subcommittee, agreed to a
number of suggested editorial changes. A
technical change regarding time between
specimen removal from the test and eval-
uation was agreed upon.

The four practices (D 870, Water Im-
mersion; D 1735, Water Fog: D 2247,
100% Relative Humidity, and a new

practice, D 4585, on controlled conden-
sation) will be submitted to Society bal-
lot. At the same time, the items which
are being revised will be placed on D-1
ballot.

DO01.27.04, Light and Water Exposure
Apparatus, S.M. Totty, Chairman, dis-
cussed the comments and negatives re-
ceived on the D0O104(85-4) ballot on the
extensively revised D 822 (Carbon Arc
Type). The negatives were withdrawn
based on the understanding that work be-
gin immediately on updating D 822.
The group agreed to do this as well as to
start the development of a new practice
for conducting exposures using Xenon-
Arc apparatus.

D01.27.09, Corrosion, F. Lutze,
Chairman, discussed the details of the
round-robin which will be conducted pri-
or to the next meeting and which will
evaluate various cycle tests that are being
used in industry to duplicate the scab-like
corrosion which occurs in use.

DO01.27.10, Accelerated Outdoor
Weathering, M.P. Morse, Chairman, is
currently involved with the evaluation of
exposures of 12 automotive coatings (Se-
ries D01.27.10-84). The exposure study
is designed to accomplish several things:
(1) Comparison of the new EMMA-NTW
(night-time-wetting) cycle at DSET Labs
in Arizona to Florida black box exposure;
(2) Comparison of black box exposure to
backed and unbacked 5° S open rack ex-
posure at South Florida Testing Service;
and (3) Comparison of black box expo-
sure at four Miami area exposure sites
(DuPont, General Motors, South Florida
Testing Service, and Sub-Tropical).

The chairman distributed tables show-
ing the gloss loss and color change pro-
duced in these exposures after 12 months
(DSET panels exposed for shorter per-
iods). These results were discussed.

DSET Laboratories had run several
variations of their EMMA-NTW cycle
and agreed to conduct additional tests
combining a couple of these variations
which, based on results alrcady obtained,
should result in good correlation with
Florida black box. It is planned to discuss
the results of these DSET tests, as well as
18 months’ Florida exposures, at the June
meeting.

DO01.27.14, Filiform Corrosion, B.
Williamson, Chairman, discussed a pro-
posed round-robin including outdoor test-
ing as well as laboratory testing. It is
anticipated that results from this round-
robin testing will be available for discus-
sion at the next meeting. The purpose of
the round-robin is to determine if the de-
velopment of filiform corrosion can be
accelerated over the test currently speci-
fied in D 2803.
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DO01.27.17, Evaluation of Weathering
Effects, A.S. Allen, Chairman, discussed
the editorial comments received on the
D0104(85-4) ballot on D 661 (Cracking),
D 662 (Erosion) and D 772 (Flaking).
Where it was felt appropriate, changes
were made. The three items will be sub-
mitted to Society ballot. Since these are
all standard methods, they should have a
“‘Precision and Bias’’ section. Such a
section for each of these methods will be
submitted to D-1 ballot.

The completed extensive revision of
D 660, ‘‘Evaluation of Checking,”” will
also be placed on Sub. DO1.27 ballot in
the near future.

Discussion was started on an initial
draft of a revision of D 661. The chair-
man will add the suggested changes. Dis-
cussion on them will continue at the next
meeting.

Additional Business—D 1543, **Color
Permanence,’’ received no negatives.
Comments were discussed and editorial
changes made where thought appropriate.
It will be sent to Society ballot. A question
was asked whether there was any reference
to the work that showed the color changes
occurring in the test approximated those
found in home atmospheres. (Note: If any-
one has any thoughts on where this infor-
mation might be, please contact the
DO1.27 chairman.)

D 1006, ‘‘Exterior Exposure Tests on
Wood,”" received no negatives on the bal-
loting for reapproval. It will be submitted
to Society ballot.

D 2246, *‘Humidity-Thermal Cycle
Cracking,”” received no negatives on the
balloting for reapproval. However, there
were several comments which the subcom-
mittee agreed merited consideration. Since
some of these were more than editorial in
nature, the method has been reviewed in
light of the comments. D.C. Gleason will
review these and a task group will meet in
June to finalize any proposed revision.

D 2933, **Corrosion Resistance of Coat-
ed Steel Specimens (Cyclic Method),”
also received no negatives. However,
based on comments from H.E. Ashton,
which were primarily, but not cntirely, edi-
torial, it was agreed to draft a revision of
the method for Sub. DO1.27 ballot.

SUBCOMMITTEE D01.28
BIODETERIORATION

D.L. Campbell, Chairman

D.L. Campbell reported that Sub.
G03.04, Biological Deterioration, plans
to work on a proposed test method for soil
burial. A similar procedure is in D 3083,
“*Specification for Flexible Poly (Vinyl
Chloride) Plastic Sheeting for Pond, Ca-
nal, and Reservoir Lining.”’
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The chairman reported that Chapter 6.4
of STP 500 was revised by Sub. D01.28.
It appears that ASTM Headquarters is not
planning to reprint the Gardner Manual
(STP 500). It has been suggested that
Sub. DO1.28 proposc a separate publica-
tion on Biodeterioration. It would include
Chapter 6.4 of STP 500, results of 1973-
74 exterior mildew exposures, test meth-
ods for deterioration, copies of papers
presented 1/14/86, and other information
on deterioration. Other ASTM commit-
tees will be contacted for in-put.

DO01.28.01, Package Stability, A.R.
MacGillivray, Chairman, reported that
materials are to be supplied to participat-
ing companies by the second quarter. Ini-
tial testing is designed to elicit sugges-
tions based on the hands-on experience of
performing the procedure as currently
drafted. A mercurial preservative will be
used as the control. The potential of
grow-back and the measurement of this
potential were discussed. In addition,
since the procedure is based on serial di-
lution to failure, neutralizing media may
not be required. These aspects of the test
are to be investigated in the next year.

D01.28.02, Rapid Determination of

Enzyme Presence, D.P. Leipold, Chair-
man, agreed that data from the De-
cember, 1985 round-robin showed that
Carboxymethyl Cellulose (CMC) 7H3S
was a suitable substrate for determination
of cellulose enzyme activity. Reproduc-
ibility of both viscosity and viscosity loss
among five cooperators was excellent.

Prior to the June meeting a round-robin
will be conducted with six cooperating
members. Samples of both vinyl-acrylic
and acrylic paints will be supplied. These
paints will be mixed with CMC 7H3S
solutions and inoculated at four enzyme
levels to test the viscosity loss response
of the CMC-paint mixtures.

DO01.28.04, Resistance of Paint Films to
Attack by Algae, W.B. Woods, Chairman,
reported that the unprotected control speci-
mens are to consist of birch tongue depres-
sors dipped in an exterior acrylic latex
paint and allowed to air dry for 48 hours.
Surface sanitization will be achicved by
exposure to ultra-violet light. Five repli-
cates will be tested. A revised method will
be sent to interested partics. Companics
participating in collaborative testing are to
be sent one gallon of unprotected acrylic
paint and culture of the test organism. Os-
cillatoria, within the next three months.

DO01.28.05, Recoating Mildewed Sur-

faces, D.L. Campbell, Chairman, reviewed

the sixth draft of the new **Standard Guide
for Determining the Presence of and Remov-
ing Microbial (Fungal or Algal) Growth on
Paint and Related Coatings.”" Discussion
centered on the diminished disinfectant
properties of aqueous sodium hypochlorite

solutions at pH 7 and above, versus the
desirability of a single treatment with a
blend of sodium hypochlorite solution and
trisodium phosphate solution.

The sixth draft will be modified to offer
two procedures for removal of fungal and
algal growth:

(1) Wash with 5% trisodium phosphate
in water or 2% non-ammonia-containing
laundry detergent in water, rinse. wash
with sodium hypochlorite solution, rinse.

(2) Wash with sodium hypochlorite solu-
tion and 2% laundry detergent solution
combined I:1 by volume, rinse.

The revised draft has been submitted for
concurrent DO1.28/D-1 ballot.

DIVISION 30
PAINT MATERIALS

SUBCOMMITTEE DO01.31
PIGMENT SPECIFICATIONS

C.W. Fuller, Chairman

The subcommittee addressed three
negatives from DO104(85-4). Two. con-
cerning D 1199, **Specification
for Calcium Carbonate Pigments.”" and
D 1366, **Recommended Practice for Re-
porting Particle Size Characteristics of
Pigments,”" were resolved by agreement
that they were persuasive. The third. in-
volving D 209, **Specification for
Lampblack Pigment,” which was to be
dropped, was held over for more informa-
tion. In the latter case, if commercially
available materials can be identified.
which conform to the specification, rein-
statement will be considered.

There was a group of five late negatives.
one of which was addressed in the time
available. It concerned D 604, **Specifica-
tion for Diatomaccous Silica Pigment.”” for
which five points were presented. Two
were considered not persuasive, two were
considered editorial and one was persua-
sive enough to require a substantive change
and reballoting.

There were cleven other items to which
editorial comments were submitted. Two
were addressed, D 1199 and D 79. **Speci-
fication for Zinc Oxide.™” There was agree-
ment with most of the comments with final
details left to the ASTM Editorial staff.

The meeting closed with a discussion of
Sub. DOI.31 organization. At the time
Chairman Fuller’s occupational status was
uncertain. It appears, subsequently. that he
will be able to continue as chairman. W.J.
Hart acted as temporary chairman.
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SUBCOMMITTEE D01.32
DRYING OILS

P.C. Stievater, Chairman

It was reported that of the 18 items
appearing on the DOl (85-3) ballot, 11
received only editorial comments. These
will go to Society ballot after the neces-
sary changes are made. Five received
technical comments. After revision, these
will be resubmitted to D-1 ballot.

A negative received on D 12, **Stan-
dard Specification for Raw Tung Oil,™
from R. Martin was found to be persua-
sive. He objected to changes designed to
make D 12 conform to the other specili-
cations for tung oil and submitted strong
justification for his position. This stan-
dard is being removed from the ballot and
will be reballoted at D-1 level with the
objectionable changes removed, cssen-
tially taking it back to its original condi-
tion.

A negative on D 1983, “*Test Method
for Fatty Acid Composition by Gas-Lig-
uid Chromatography of Methyl Esters,™”
at subcommittee level, requesting many
changes. some of which were technical in
nature, was found to be persuasive. The
method will be revised and resubmitted to
D-1 ballot.

SUBCOMMITTEE D01.33
VARNISH & RESINS,
INCLUDING SHELLAC

R.A. Orr, Chairman

The major goal for 1986 will be the
review/revision of the 34 standards re-
quiring action and the assignment of
method stewards. D 154, **Guide to Test-
ing Varnishes,”" completed Socicty bal-
loting successfully. Sub. DO1.33.01 on
Varnishes will become inactive until any
new business is received.

D 3680, Residual Vinyl Chloride Mon-
omer Content of Poly (Vinyl Chloride)
Resins. Compounds, and Copolymers by
Solution Injection Technique,™ has not
been transferred from D-20 to D-1 as re-
quested by Sub. D0O1.33.25 Chairman, J.J.
Brezinski. Chairman Orr will follow up.

D0O1.33.23, Phenolic Resins, H.D. Mar-
shall. Chairman, discussed in-depth the
methods for (1) Nonvolatile Matter, (2)
Stroke Cure. and (3) pH of Water Insoluble
Fnenol-Formaldehyde resins.  Although
these methods passed Sub. DOL.33 ballot,
they were not submitted for D-1 ballot be-
cause some inconsistencies existed be-
tween prior change requirements and the
balloted method. Revisions of the methods
will be submitted for D-1 ballot.
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A new method for incline plate flow
differs from D 4242 only by the angle of
incline. The combining of these two meth-
ods will be investigated. However, the new
method will be routed to the task group for
review.

DO1.33.24, Nitrogen Resins, J.H.
Smith, Chairman, discussed the third draft
of a titration method for determination of
frec formaldchyde in amino resins. A
round-robin will be conducted on a slightly
modified version of the method. Changes
to be made involve clarification of the pro-
cedure for reagent preparation and tem-
perature control. Cooperators are needed
for further progress on this method.

DO1.33.26, Emulsions, R.M. Schiller,
Chairman, discussed data from the six par-
ticipants of the first round-robin for the
method, **Filter Retained Solids Content of
Latex Vehicles.”* Consistency of data was
not indicated in any of the three samples as
wide ranges were cxperienced between
participants. Low confidence levels were
reported in all cases. A new round-robin
will be conducted using a modified sample
preparation procedure and a time limit on
analysis. It is felt that a better sample mix-
ing technique and the prevention of skin
formation over excess sample lifetime will
improve these data. More input is required
on the filter apparatus as some problems
were experienced in reusage of the PVC
fitting.

DO01.33.27, Epoxy Resins, R.A. Orr,
Chairman, discussed a method for deter-
mining casily hydrolyzable chlorides of ep-
oXy resins via potentiometric titration using
silver nitrate. Comparisons were made be-
tween this method and D 1726, the existing
hydrochloric acid back-titration procedure.
Since D 1726 is due for review, it was
decided to add the new method to it as an
addendum. Another method for determin-
ing total hydrolyzable chlorides was also
discussed. The chairman will rewrite it in
ASTM format and distribute it for task
group approval. Dow Method RPM 900A
**Residual Epichlorohydrin via Head Space
Analysis,”" has been submitted to Commit-
tee D-20 on Plastics. 1t will not be consid-
ered by this task group.

SUBCOMMITTEE D01.34
NAVAL STORES

C.M. Winchester, Chairman

A mecting of the subcommittee was
held in Atlanta in conjunction with the
meeting of the Pulp Chemical Associ-
ation on October 1, 1985.

Members of the former Committee
D-17 expressed unanimous opposition to
the disbanding of D-17 and its transfer to
D-1 as a subcommittee. A drop in mem-

bership or at least poor attendance by
most of the old members is expected.

It will be extremely difficult to get an
old member of D-17 to review the exist-
ing standards. D.F. Zinkel of FPRS has
revised D 3008, ““Resin Acids in Rosin
by GC,”” which was balloted last fall.
Only three former D-17 members re-
sponded, one of which was this subcom-
mittee’s chairman.

The proposed program to develop
methods for ink vehicles has received
good response. Two new members each
from Union Camp and Westvaco arc ex-
pected. Hercules has added a man from
the Hattiesburg plant who is involved in
ink varnish production. Excellent re-
sponse was obtained from the mailing to
Sub. DO1.56. Representatives from five
ink producers are expected at the current
meeting, plus three others, including the
chairman and secretary of Sub. DOI.56.
Three more Sub. D01.56 members ex-
pressed interest in attending future meet-
ings, but could not be in New Orleans.

SUBCOMMITTEE D01.35
SOLVENTS, PLASTICIZERS
AND CHEMICAL
INTERMEDIATES

L.R. Thurman, Chairman

DO!.35 10, Solvents—Hydrocarbons
and Ketones, S.A. Yuhas, Jr., Chairman,
has determined that the round-robin data
presented at the last meeting would be
used to restate the precision and bias of
D 1364, *‘Test Mcthod for Water in
Volatile Solvents (Fischer Reagent Titra-
tion Method).””

A research report will be presented at
the next mecting, with the revised preci-
sion and bias statement, for balloting.

DO1.35.20, Reactive Monomers—
Vinyl Monomers and Aldehydes, T.H.
Golson, Chairman, held a discussion
concerning the development of a method
for Traces of Polymers in Reactive Mon-
omers. There was no gencral support at
this time to develop such an ASTM mecth-
od. A visual method of polymer detection
using a suitable solvent is generally used
in industry.

Alternative mecthods for determining
the end point in D 1613, **Test Method
for Acidity in Volatile Solvents,”” were
discussed. It was agreed that the method
is for a phenolphthalein end point; how-
ever, it is possible to use alternative in-
strumentation when it is proven to give
equivalent results; i.e., pH.

D01.35.30, Chemical Intermediates,
J.R. Morrison, Chairman, reported that
GC methods for determining the cthyl
methyl pentanol content and purity of 2-
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ethylhexanol were submitted and will be
prepared in ASTM format for the next
meeting.

The proposed GC test methods for pro-
pylene glycol monomethyl ether and di-
propylene glycol monomethyl ether were
combined with a similar method for pro-
pylene glycol monomethyl ether acetate
and will be considered at the next meet-
ing.

DO01.35.50, Liaison, L.P. Field,
Chairman, reported that response to let-
ters regarding information on Sub.
DO01.35 referenced standards in other
groups has been limited.

Further attempts to review standards
revision at the lowest level possible will
be continued.

A request will be made to Subcommit-
tee E-15.53 on Alcohols and Polyalco-
hols that E 202, ‘‘Method for Analysis of
Ethylene Glycols and Propylene Gly-
cols,’” reference D 4052, ‘‘Test Method
for Density and Relative Density of Lig-
uids by Digital Density Meter,”” as an
alternative method of specific gravity
determination.

New Business: W.E. Whitlock will re-
place W.J. Frost as Sub. D01.35 secre-
tary.

The property limits of D 235, **Speci-
fication for Mineral Spirits . . . ,”’ were
discussed. Values as found in the NPCA
Raw Materials Guide, List of Suppliers,
were used as the basis for the property
limits in Table I.

A survey will be made of ASTM stan-
dards for test methods that determine
physical appearance of materials that are
used in Sub. DO1.35 standards.

A proposed instrument that would meet
D 1209, “‘Test Method for Color of Clear
Liquids (Platinum-Cobalt Scale),”” was
discussed and evaluated.

DIVISION 40
PAINT PRODUCTS
APPLIED ON SITE

SUBCOMMITTEE D01.41
PURCHASE OF PAINTS
AND RELATED COATINGS

S.L. Pitcher, Chairman pro tem
DO01.41.02, D 3927, Standard Guide
for State and Institutional Purchasing of

Paint, W.V. Moseley, Jr., Chairman, re-
ported that the **Weighted Cost of Active
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Ingredients’” section of D 3927 has been
revised extensively as a result of the July,
1985 meeting in San Diego and the spe-
cial Sub. DO1.41 meeting at the National
Bureau of Standards on September 26,
1985.

It was moved to submit this revised
D 3927 to concurrent Sub. DO1.41/D-1
ballot.

DO1.41.05, Latex Flat Wall Paint
Specification, 1.V. Bloom, Chairman, re-
solved five negatives received on the
Sub. DO1.41 ballot. The specification as
amended will now be submitted to ballot.

Old Business—The subcommittee ap-
proved the following revised scope for
submittal to Sub. DO1.41 ballot:

““To develop purchasing standards for
finished whole paint and related coatings,
including trade sales and industrial prod-
ucts for government, industry, and pri-
vate use.”’

New Business—Reports were made on
the ASTM/DOD/SAE meeting in Wil-
liamsburg, VA on December 5-6, 1985
and on the GSA/NIGP-sponsored meet-
ing on the new Multiple Award Schedule
purchasing program held in Washington,
DC on January 10, 1986.

SUBCOMMITTEE D01.42
ON ARCHITECTURAL PAINTS

R.H. Rowland, Chairman

DO01.42.01, Soil and Stain Removal
(Mechanical Test), T.). Sliva, Chairman,
is working on a method of testing remov-
al of various household stains with a me-
chanical device (Scrub tester) in place of
the hand cleaning method utilized by
Sub. D01.42.02. It was decided that gov-
ernment specifications for various com-
mon household stains and cleaners would
be reviewed. These stains would be ap-
plied and removed, closely following
procedures outlined in D 3450, ‘‘Test
Method for Washability Properties of In-
terior Architectural Paints.”” Color and
reflectivity differences would be record-
ed on the soiled and unsoiled areas.

The response from the ballot on Draft 5
of the group’s ‘‘Practical Soil and Stain
Removal’’ test method was reviewed.
Comments received were mostly editorial
in nature, but sufficient in scope to war-
rant redrafting the test for Sub. DO1.42
balloting. Draft 6 was prepared as direct-
ed by the subcommittee and forwarded
for ballot. The task group chairman will
develop terms to be used in conjunction
with the method before the next meeting.

DO1.42.06, Hiding Change-Wet to
Dry. L. Schaeffer, Chairman, will draft a
proposed method for the next meeting.

D01 .42 .13, Brushability, D.P. Leipold,
Chairman, circulated for comment the
first draft of a test method for ranking
brush drag of flat latex paints. The major
technical revisions are the addition of a
section on brush conditioning, a specifi-
cation that duplicate tests be run, and a
clarification on the type of brush to be
used. The editorial revisions include ad-
dition of a disclaimer that this method
does not pertain to roller application, ad-
dition of a key word section, and a
change in the ‘‘Significance and Use™
section toward more emphasis on this as a
‘‘stand-alone’’ method for brush drag.
Metric units must be inserted throughout
the method and abbreviations converted
to ASTM standard form.

The question was raised as to whether
variations in Stormer viscosity could influ-
ence the brush drag rating. It was decided
that this should be resolved through experi-
mentation prior to the June meeting.

DO01.42.18, Block Resistance, U. Jack-
son, Chairman, discussed the results of
the first round-robin. It was stated that
there were too many variables in the
method, resulting in a wide spread of
data. Plans for a new round-robin will
have a reduction in variables. The group
also discussed alternative methods of
testing for block resistance. S. LeSota
explained one such method, which will
be used in the next round-robin. This
method requires tester sensitivity and will
be evaluated for reproducibility and dis-
cussed at the next meeting.

SUBCOMMITTEE D01.45
MARINE COATINGS

L.S. Birnbaum, Chairman

DO1.45.06, Dynamic Testing, D. Las-
ter, Chairman. L. Birnbaum chaired the
meeting in the absence of the chairman.
The July 1985 Sub. DO1.45 minutes as
published in the JourNAL oF COATINGS
TecHNOLOGY were corrected as follows:
(1) First paragraph, “*DO01.44"" should
read **DO1.45"" and, (2) Second para-
graph, *‘these thicknesses’ should read
“film thickness measurements.””

Results of the Sub. D01.45 ballot on
the new *‘Standard Test Method for Ma-
rine Antifouling Coating Systems under
Hydrodynamic Flow' were reviewed.
There were three negatives. As a result of
telephone contact with the negative vot-
ers, D. Laster reported that agreements
were reached for the withdrawal of two of
the three negatives, subject to agreed-
upon changes in the draft. The changes
were incorporated at the meeting.

The third negative was cast on the basis
that there was no data to show correlation
between ship performance and rotor per-
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formance and that results could be mis-
leading. This negative was not resolved
prior to the meeting. It was pointed out
that this point was covered in 4.4 of the
draft. The negative was found to be not
persuasive by a unanimous vote of the
attendees.

T. Dowd reported on actions to date on
the flow channel standard including a mail-
ing of Draft #2 of the standard to all Sub.
DO1.45 members. After review and discus-
sion of this draft, Dowd agreed to prepare a
new draft, including addition of a method
for measuring film thickness of AF coat-
ings before and after testing, and address-
ing other items discussed at the meeting.
He will also include appropriate comments
received prior to April 30, 1986 in the
revised draft for dissemination.

DO01.45.07, Antifouling Rating, C.
Perez, Chairman, distributed a final report
(dated 1/13/86) covering work done since
1981 to improve on the existing rating
scheme described in D 3623, ‘‘Method of
Testing Antifouling Panels in Shallow
Emergence.”” Objectives included collec-
tion of data for reapproval of D 3623 based
on performance of the same antifouling
(AF) paint formulation manufactured by
six different suppliers at three different
sites, plus some exploratory exposures of
two AF paints on ‘‘dynamic apparatus.”
The latter effort was limited because of
fiscal restraints.

Comparative photographic data for 18
months from two Florida test sites and for
six months from the Hawaii test sites were
collected and will be maintained and avail-
able for inspection at the Miami Research
and Testing Station, Miami Beach, Flor-
ida. It was agreed that sufficient data had
been accumulated to justify balloting for
re-approval of the existing D 3623 rating
scheme. It was also agreed that the accu-
mulated data supported the addition of an
alternative rating method to the standard.
Chairman Perez offered to prepare a draft
to include the alternative method for ballot-

ing.

DO1.45.08, Organo-Tin Release Rate,
L. Birnbaum, Acting Chairman. EPA rep-
resentative, L. Vlier reported that EPA has
initiated a review of antifouling paints con-
taining organotin as an active ingredient
(9 different tributyl tin compounds are be-
ing used by more than 50 paint companics
in about 340 products). As part of this
review, they are requesting all suppliers of
AF paints containing organotin for release
rates of tributyl tin. EPA is looking for an
industry consensus standard for determin-
ing tributyl tin release rates for use as a
protocol for a data **call-in’" to be promul-
gated in February 1986 to serve as a means
of categorizing the commercially registered
paints in terms of tin release rates. Copies
of the 1/8/86 announcement in the Federal
Register on the Initiation of the Special
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Review and a tributyl tin Support Docu-
ment were distributed.

Birnbaum reported that a working group
(consisting of members from industry,
NBS and Navy) had held two meetings
after the July meeting to develop Draft #3,
dated 11/24/85, which was mailed out to
all Sub. DO1.45 members for review and
discussion at this meeting.

The following issues concerning this
draft were raised:

(1) It does not provide early tributyl tin
release rates (30-day conditioning period
prior to sampling);

(2) It addresses organotin rather than tri-
butyl tin (lack of speciation);

(3) It does not satisfactorily address a
potential bio-slime problem (variable
growth when conditioned in natural sea
water);

(4) It does not address a potential mix-
ing problem (lack of laminar flow over a
flat panel in a cylindrical tank).

The following change was recommend-
ed to 1.1: Substitute *‘organotin expressed
as tributyl tin"* for *‘organotin’” and “‘syn-
thetic seawater’” for *‘seawater’’.

The following resulted in an effort to
resolve the issues raised:

(1) A consensus was developed that the
test specimen be a cylindrical pipe of such
dimensions so as to provide an appropriate
exposure surface immersed in a sufficient
quantity of synthetic scawater to yield
meaningful data, possibly applying the
coating by dipping. This pipe section
would be rotated at a rate to simulate a
water flow of about one knot (about 60 rpm
for a 2Y> diameter pipe). Mr. Longmore of
Hempel agreed to work out details for task
group consideration.

(2) It was agreed that the extraction
method be modified by extracting with to-
luene, washing with NaOH and twice with
distilled water to separate out tributyl tin;
also to add an optional procedure for those
who wished to speciate to a greater extent.
It was felt that although the extraction pro-
cedure could still give high values for tri-
butyl tin, it should be satisfactory for most
formulations. In this connection, the ques-
tion of tetrabutyl tin and triphenyl tin was
raised. This may have to be addressed on a
case basis.

(3) It was agreed that the elimination of
natural seawater and use of synthetic
seawater from initial immersion to the end
of the test should eliminate the concerns on
possible non-uniform formation of bio-
slimes.

(4) It was agreed to modify the proce-
dure to increase the number of early data
points. EPA agreed to develop recommen-
dations for consideration by the task group.

Birnbaum announced a tentative meeting
on January 30th in Arlington, VA (Crystal
City) to develop a Draft #4 incorporating
the items discussed at this meeting and
input from EPA (Vlier and Reiter), Long-

more (Hempel), Schatzberg (NSRDC),
Beiter (M&T), Blair (NBS), Dowd (NAV-
SEA), Gibbons (International), Seligman
(NOCS) and the acting chairman.

DOI.45 Meeting—S. Bailey reported
for F-25.94 on the Navy Documentation
Program. This committee has 140 working
documents in review. A small number,
possibly 12 are paint related. Help is need-
ed to review these methods.

R.J. Martell, SSPC liaison, reported that
the Navy wants to replace the wash primer
specification with comparable SSPC stan-
dards. This work is in progress and SSPC
will issue Paint Standard 27.

T. Foster, Canadian Navy, has been ap-
pointed chairman of D01.45.05 on Algae
Control and will pick up where D. Stevens
left off.

SUBCOMMITTEE D01.46
INDUSTRIAL
PROTECTIVE PAINTING

K.A. Trimber, Chairman

DO01.46.02, Surface Preparation,
K.A. Trimber, Chairman, discussed a
first draft of ‘‘Method for Conductimetric
Analysis of Water-Soluble Ionic Con-
tamination on Blasting Abrasives.”” It
was agreed there is a need for the devel-
opment of a test method for determining
the cleanliness of abrasives used for blast
cleaning. Recommended changes will be
incorporated into Draft 2, which will be
circulated at the next meeting.

D01.46.03, Repainting, R. Wakefield,
Chairman, reported that Draft 5 of “*Stan-
dard Methods for Field Identification of
Coatings’’ was included in the Fall, 1985
D-1 ballot. Two negatives (Smith and
Wilson) were found to be persuasive.
Both were withdrawn based on editorial
changes. Comments were received from
H.E. Ashton. Because both the negatives
and the comments were minor and editori-
al, the revised document is being submitted
to Society ballot.

Future work of this task group will in-
clude a standard method for evaluating
coating repair materials through the appli-
cation of test patches. Tentatively, the doc-
ument will include the requirements for test
patch applications and performance evalua-
tions. Comments and suggestions for this
standard are to be sent to R. Wakefield. A
draft will be prepared prior to the next
meeting.

Other future work may include a method
for microscopic evaluation of coatings. Sug-
gestions for other work are also solicited.

D01 .46.04, Pull-Off Adhesion, A. Cun-
ningham, Chairman, reported that the new
**Standard Method for Pull-Off Strength of
Coatings Using Portable Adhesion Test-
ers”” has completed all balloting and has
been designated D 4541-85.

115



The results of round-robin studies to es-
tablish a precision statement were reported.
Two different coating systems (latex/alkyd
and alkyd/alkyd) were circulated to labora-
tories for testing using both the Elcometer
Model 106 and Fisher System 2000. It was
believed that these systems would possess
adhesion strengths less than 1000 psi. Four
laboratories (six operators total) used the
Elcometer and three laboratories (three op-
erators) used the Fisher 2000. The data to
date shows:

(1) The latex/alkyd system possessed
values greater than 1000 psi (greater than
the capacity of the Elcometer Tester) on
some of the pulls. The alkyd/alkyd system
was consistently less than 1000 psi as de-
sired.

(2) The Fisher 2000 unit consistently
showed values higher than the Elcometer
(generally two to three times).

(3) A wide variation in test results oc-
curred. It was reported that the data scatter
was typical of that found in the past using
laboratory tensile testers, such as Instron.

(4) No significant differences in results
were found between scoring and not scor-
ing around the test dolly. Therefore, scor-
ing does not appear to be beneficial.

An Instron is to be used as a referee for
the test panels. This work will be accom-
plished by H.E. Ashton and M.E.
McKnight. The Instron result is to be sub-
mitted to A. Cunningham by March 1.
Based on the data, a revised precision
statement will be circulated for subcommit-
tee comment in early April. The target for
balloting the precision statement is fall,
1986.

DO01.46.07, Inspection, R.J. Martell,
Chairman, reported that Draft 8 of the pro-
posed revision to D 3276, ‘‘Standard
Guide for Painting Inspectors (Metal Sub-
strates),’” had been submitted to concurrent
Sub. DO01.46/D-1 ballot. Two negatives
(Lewis and Smith) were received, found
persuasive, and withdrawn based on edito-
rial changes. Comments from Moore, Jen-
kins, and Ashton also resulted in editorial
changes. The editorially revised document
will be submitted to Society ballot.

DO1.46.10, Condition Assessment,
M.E. McKnight, Chairman, reviewed a
proposed draft of a practice for assessing
the condition of aged coatings on steel
structures, and of the surface of the sub-
strate. Recommended changes will be in-
corporated into a revised document (Draft
2) which will be circulated for subcommit-
tee comments prior to the next meeting.

DO01.46.11, Zinc-Rich Coatings, R.H.
Wakefield, Chairman, reported that the re-
sults were affirmative on a Sub. DO01.46
ballot of a proposed revision to D 2092,
‘*Standard Practices for Preparation of
Zinc-Coated (Galvanize) Steel Surfaces for
Painting.”” Three negatives (Smith, Wil-
son, Applemen), along with comments,
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will result in editorial changes. The revised
copy (Draft 2) will be submitted to D-1
ballot.

Draft 2 of proposed “*Test Method for
Measuring the Degree of Cure of Ethyl
Silicate (Inorganic) Zinc-Rich Primers by
Solvent Rub’” was discussed. Changes will
be incorporated into Draft 3 and circulated
for Sub. DO1.46 comments.

SUBCOMMITTEE D01.47
MASONRY TREATMENTS

R.S. Shane, Chairman

The chairman announced that Prof.
Norman Weiss was unavoidably detained
in New York. He sent his regrets and
asked for volunteers for his task group on
‘‘permeability of Masonry Walls’*. He
plans to call a meeting in the late spring
in New York or Philadelphia and make a
progress report in June at the Louisville
meeting. The present members of the task
group are: N. Weiss (Chairman), F. Gale,
J.W. Ribar, S. Sherwood, and R.S.
Shane (Ex-officio).

Susan Sherwood distributed a recent
publication, **A Glossary of Historic Ma-
sonry Deterioration Problems and Preser-
vation Treatments.”’ Additional copies
are available from her at the U.S. Nation-
al Park Service.

A request was made by D.H. Ruddick
of the N.J. Zinc Co. and Dr. Victoria
Scarborough for establishment of a task
force to develop a standard ‘*Composi-
tion for Laboratory Testing of Effect of
Acid Rain on Masonry.’" Ruddick was
named chairman. Other members are:
F.G. Hale, J.W. Ribar, V. Scarborough,
T.J. Sliva, H.R. Trechsel, and R.S.
Shane (Ex-officio). This was approved. It
was suggested that other contacts be
made: James Gibson, Colorado State
University, and Gary Stensloyd, Illinois
Water Survey, Champaign, IL.

Another task group was authorized on
Masonry Water Seals with the following
members: T.J. Sliva (Chairman), J.W.
Ribar, V. Scarborough, and R.S. Shane
(Ex-officio). Others interested in joining
should contact Shane or Sliva.

J.W. Ribar, Construction Technology
Laboratories, Portland Cement Associ-
ation, gave a “‘penetrating’’ analysis of
water penetration of a brick and mortar
wall. He made the following points:

(1) Two ASTM tests, E 514, **Test
Method for Water Permeance of Mason-
ry,”” and C 67, **Method of Sampling and
Testing Brick and Structural Clay Tile,"
are used to measure penetration of mortar
and of brick, respectively. The larger the
sample, the more accurate the results.

(2) The work of the Masonry Rescarch
Foundation at Clemson University should
be consulted.

(3) Leakage always occurs at inter-
faces.

(4) The best bond is usually in the cen-
ter of the wall.

(5) The best mortar will always absorb
some water.

(6) Soft bricks soak up water about as
fast as mortar, but lose the water rapidly.

(7) Materials’ test properties are much
less important, relative to water perme-
ation, than the skill of the mechanic who
installed the wall.

(8) He would like to try the colloidal
silica treatment described by R.S. Shane.
He was promised a one-quart sample for
evaluation.

(9) The masonry industry avoids coat-
ings of any kind, except as a last resort.

(10) The masonry design must comple-
ment any coating.

H.E. Ashton noted that a major mason-
ry problem is air leakage. He thought that
the design should try to avoid this. Ash-
ton and Ribar agreed that time before
testing is a function of sample size. Old
walls and new walls give quite different
values.

In response to a question by S. Sher-
wood, Ribar stated that lime-cement mor-
tar should not be evaluated in less than
six months. Replacement mortar should
be based on an analysis of the formula-
tion of the inside mortar.

DIVISION 50
PAINTS FOR
FACTORY APPLICATION

SUBCOMMITTEE D01.52
FACTORY-COATED
WOOD BUILDING PRODUCTS

S.B. Schroeder, Chairman

The negative votes on withdrawal of
D 3719, **Test Method for Dirt Collec-
tion on Coated Exterior Panels.” and D
2921, **Method for Qualitative Tests for
the Presence of Water Repellents and
Preservatives in Wood,™" were resolved
by removing them from balloting for fur-
ther study.

Revisions and additions suggested to
several other methods were accepted and
approved for Sub. DO1.52 ballot.

In accordance with a previous persua-
sive negative by H.E. Ashton, combina-
tion of D 2793, *‘Standard Practice for
Block Resistance of Organic Coatings on
Wood Substrates,”* with D 3003, **Stan-
dard Test Method for Pressure Mottling
and Blocking Resistance of Organic
Coatings on Metal Substrates,”” was dis-
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cussed with Sub. DO01.53 members. It
was agreed that a rewritten D 3003,
which incorporated language to include
wood substrates will be mailed to mem-
bers of both Sub. DO1.52 and Sub.
DO1.53 for comment before balloting.

It was agreed that D 2830, **Standard
Method for Durability and Compatibility
of Factory-Primed Wood Products with
Representative Finish Coats,” will be
discussed with technical committee mem-
bers of the American Hardboard Associ-
ation at their April meeting and their as-
sistance requested for its review.

The chairman volunteered to review
D 4144, **Standard Method for Estimat-
ing Package Stability of Coatings for
Ultra-Violet Curing,”” with experts in
this area within his company.

DO1.52B, Hardboard, S.B. Schroeder,
Chairman, discussed a tentative agenda
and plans for a joint meeting of this task
group and Sub. D01.52.13 with the tech-
nical committee of the American Hard-
board Association at their annual mecting
in Palm Springs in April. Renewed activ-
ity on new test methods for surfactant
resistance of primed hardboard siding is
anticipated.

DO1.52.13, Prefinished Siding, K.
Kruse, Chairman, This meeting contin-
ued the. discussion of the planned joint
meeting with AHA. Consideration of the
DSET Lab “"EMMAQUA"" test and other
accelerated weathering methods will re-
sume at that time.

SUBCOMMITTEE D01.55
FACTORY-APPLIED COATINGS
ON PREFORMED PRODUCTS

J.M. Behrle, Acting Chairman

Sub. DO01.55.07 reported three nega-
tive votes on the recently balloted
“*Guide for Testing Industrial Water-
Reducible Coatings.’” On motion, it was
agreed to withdraw the guide from main
balloting. resolve the negatives, and re-
vise it accordingly for resubmission to
Sub. DO1.55 ballot.

Sub. DO1.55 organizational changes
were discussed. It was suggested that if
Sub. DO1.55 functions that applied to
wood products were moved into Sub.
DO1.52, it might result in the strengthen-
ing of both subcommittees. Similarly, the
incorporation of Sub. DOI1.55 functions
pertaining to metal products into Sub.
DO1.53, might be mutually beneficial.
Sub. DO1.55 could then be disbanded.

A strategy was discussed to develop
increased participation in Sub. DOI1.55
activities by both end users and coatings
manufacturers. Specific contacts will be
made regarding potential new member
participation for the 1986 summer
meeting.
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SUBCOMMITTEE D01.56
PRINTING INKS

J.M. Fetsko, Chairman

DO01.56.01, Fineness of Grind, J. Ci-
chon, Chairman, conducted a review of
the revised text for D 1316, “*Test for
Fineness of Grind of Printing Inks by the
Production Grindometer.”” In accordance
with current usage, the name of the grind
gage will be changed to **NPIRI Grind-
ometer.”” It was also suggested that end-
points be read to the nearest 0.25 gage
unit and mean values reported to the near-
est 0.50 gage unit.

D01.56.02, Lightfastness of Prints,
J. Daugherty, Chairman, distributed
comparative results showing ratings of 16
test prints by indoor exposure in various
laboratories. Analysis of results requires
more information on the type of lighting
and distance from the print. South Florida
Testing Service offered to expose the
prints to sun under glass in Florida and
Arizona.

DO01.56.04, Viscosity of Paste Inks,
J.M. Fetsko, Chairman, discussed pro-
posed changes in conjunction with the
scheduled five-year review of D 4040,
“*Viscosity of Printing Inks by the Falling
Rod Viscometer.”” Besides incorporating
methods for obtaining various parameters
of non-Newtonianism, it was suggested
that the method give priority treatment to
calculation rather than graphical solu-
tions of viscosity.

DO01.56.06, Ink Tack, J.M. Fetsko,
Chairman Pro-tem, reviewed proposed
revisions to ‘*Apparent Tack of Printing
Inks by the Inkometer.”” Task group
members agreed to let experienced tech-
nicians in their laboratories gage the rela-
tive merits of the original and revised
instructions. The group will review the
comments prior to the next meeting.

DO1.56.09, Tinting Strength, W.
Rhodes, Chairman, reported that a few
language revisions have been received for
the proposed new test method, *‘Relative
Color and Strength of Printing Inks by
Visual and Instrumental Evaluation.™
After repeatability and reproducibility are
calculated, the method will be submitted
to Sub. DO1.56 ballot. The instrumental
procedure now permits reflectance read-
ings with a complimentary filter. The
utility of densitometer readings is being
cxplored in a cooperative study between
GATF and BASF.

DO1.56.10, Water Pickup of Litho
Inks, G. Bien, Chairman, reviewed the
statistical analysis of round-robin data
conducted by J. Cichon. A member
pointed out that the single point test re-
sults of some inks are highly sensitive to
quantity of water added prior to mixing.

A paragraph should be inserted into the
method suggesting that the rate of water
addition be based on preliminary testing.

D01.56.11, Nonvolatile Content of
Printing Inks, B. Blom, Chairman, re-
ported that the D-1 ballot on this method
received a number of comments plus one
negative vote because the precision state-
ment was based on triplicate determina-
tions. The negative will not be contested
because a new round-robin has already
been conducted according to the guide-
lines set forth in D 3980, *‘Practice for
Interlaboratory Testing of Paint and Re-
lated Materials."”

DO01.56.12, Viscosity of Liquid Inks,
J. Cichon, Chairman, reported that he has
been collecting information on methods
to improve reproducibility of the Zahn
cup. J. Peters, chairman of Sub.
DO1.24.19 on Viscosity by Efflux Cups,
was in attendance and suggested that joint
sessions of the two task groups be sched-
uled at future meetings.

D01.56.13. Ink Mileage, B. Blom,
Chairman, reported that a round-robin on
ink mileage using pairs of unemulsified
and emulsified inks exhibited poor be-
tween-lab reproducibility. Besides prob-
lems due to discrepancies between visual
and densitometer-based matches, a recent
technical article indicated that it was not
possible to match a production print on a
laboratory press with or without water. In
this case, a mileage test must specify a
reference ink instead of a reference print.
The prints of the round-robin will be cir-
culated to participants.

DO01.56.14, Setting of Heatset Inks,
A. Urdea, Chairman, distributed copies
of a proposed procedure for evaluating
relative setting of inks in the Silvaco
Tester. J.M. Fetsko agreed to check out
the instructions if provided with two inks.
The cooperation of Sinclair & Valentine
will be pursued.

DO01.56.17, Practice for Printing Inks,
A. Scarlatti, Chairman, distributed a list
of ASTM methods that are applicable to
printing inks. The task group members
will make an independent search to
ensure that all applicable methods are
included.

SUBCOMMITTEE D01.57
ARTISTS’ PAINTS

J.T. Luke, Chairman

DO01.57.01, Preparation of Samples for
Colorimetric Determination, T. Pamer,
Chairman, has been working to develop a
method for drawdowns of artists’ oil and
acrylic paste paints. In previous tests
conducted by H.W. Levison, complete
hiding was obtained in most oil color
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drawdowns, but not in many of the acryl-
ic drawdowns. Previous results will be
reviewed and a round-robin will be con-
ducted using templates previously passed
out by I. Shack. Arylide yellow light
acrylic and alizarin crimson oil color
paints will be used in the round-robin.
This proposed practice could possibly be
used in the relative tinting strength test
method presently being worked upon.

D01.57.02, Lightfastness of Pigments,
reported that a task group consisting of
P. Staples and J. Scott has been working
to see if a recovery period in room light is
needed after the exposed specimens have
been shipped back to the lab before in-
strumental readings for color are made. A
test was made and Staples shipped five
alkyd specimens to Scott who measured
them with a Minolta Color Difference
Meter, then exposed them for 24 hours to
a radiant energy source, measured them
again, stored them in the dark, and then
measured them periodically for two
months to record the color change in the
dark.

The test was criticized because (1) neg-
ative signs were left out of the report,
making it difficult to tell whether the
specimens were yellowing or bleaching;
(2) since the first measurement was made
immediately after unpacking the speci-
mens following shipment from overseas,
and all subsequent measurements com-
pared to that first measurement, some of
the first color change could be due to
bleaching of the yellowing that occurred
during shipment; then as storage in the
dark proceeded there may have been
gradual yellowing; (3) F. Billmeyer ex-
pressed concern that the erratic changes
shown in the data may indicate that the
Minolta is not precise enough over time
to give reliable color differences through-
out a two-month period. J. Scott volun-
teered to redo the test to answer the
criticisms.

A number of editorial changes were
approved to the revision of D 4303,
*“Test Methods for Relative Lightfastness
of Pigments used in Artists’ Paints.”’
Two other revisions were also decided
upon as follows:

8.4.5—Add: “*For oil or alkyd paints
an initial amount of 40 g of white paint is
sufficient if specimens are recad wet and
recoverable paint is returned to the batch. ™

8.5.4.—Add: “‘Allow alkyd paints to
dry for three days between coats and five
days after the second coat before the first
instrumental reading.

DO01.57.03, Tinting Strength, T.
Pamer, Chairman, distributed for com-
ment the proposed **Standard Test Meth-
od for Relative Tinting Strength,”* which
was written in ASTM format. The only
correction recommended was on page
4 —#8, in which the last sentence was
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changed to read ‘‘Dry samples thorough-
ly using an overnight air dry.’’ Pamer
reported there still is a problem because
the earth colors do not show a linear rela-
tionship between tinting strength and
concentration. A factor which raises the
K/S by some power may be necessary for
the earth colors.

T. Pamer requested that the test meth-
od be tried on some strong colors such as
cadmiums by people who have access to
the necessary equipment and report back
by the June meeting.

D01.57.04, Specification for Artists'
Paints, A. Spizzo, Chairman, made sev-
eral editorial changes in the revision of
D 4302, **Specification for Artists” Oil
and Acrylic Emulsion Paints,”” to include
alkyd paints.

Suggestions were presented by H.
Mueller and J.T. Luke for a section to be
added to D 4302 covering resin-oil paints.
Most paragraphs simply add mention of
resin-oil paints to the paints covered in the
standard. Proposed 6.7 would require that
the nonvolatile content of an artists’ resin-
oil paint be not less than 90% of the aver-
age of a line.

It was decided to drop this requirement
as not being as important as developing a
re-solubility test. Since the re-solubility of
the paint film when a top coating of varnish
is removed is a major problem in conserva-
tion of paintings and since some resin-oil
paints might be more soluble than oil
paints, it was decided that a re-solubility
test should be specified before the resin-oil
section is added to D 4302. The chairman
appointed a task group, including H.
Mueller as chairman and J. Sweeney, to
work on a test method to determine the re-
solubility of dried resin-oil paint films.

It was agreed that carth colors, previous-
ly excluded from lightfastness testing, also
be excluded in lightfastness testing of pig-
ments in the resin-oil vehicle.

DO01.57.08, Labeling for Toxicity, J.T.
Luke, Chairman, reported that even though
the subcommittee voted to leave Section
3.7 (present 3.6), Statement of Confor-
mance, as it is, the task group has recom-
mended that the following conformance
statement be added to 3.7: **The purpose of
the conformance statement is to inform the
purchaser, at the time of purchase, of the
product’s compliance with the standard. To
accomplish this purpose, the conformance
statement should appear whenever practi-
cal, on the product, however, it shall also
be acceptable to place the statement on one
more of the following: (a) individual prod-
uct package, (b) a display or sign at the
point of purchase, (¢) separate explanatory
literature available on request at the point
of purchase, and (d) a response to a formal
request for bid or proposal.

There was discussion on Section 1.3
which states that this practice applies to

developing precautionary labeling for art
materials intended for adult usage. E. Flax
suggested that consideration be given to
having D 4236 cover both adult and chil-
dren’s art materials. The chairman will
consult with Dr. Stopford and the Art &
Craft Materials Institute on this issue.

The task group then considered the re-
quest from Sub. C-21.08 on Standards of
Ceramic Materials for Artists and Hob-
byists to include **Guidelines for the Safe
Use of Hobby Ceramic Art Materials™
(C 1023-84) in the appendix of D 4236.
This guideline was written by Sub. C-21.08
with advice from Dr. Stopford. It was the
consensus of the task group that C 1023-84
should not be added to the Appendix.

There was a discussion as to whether
additional precautionary statcments are
needed in A.2 of the Annexcs. Such state-
ments referring to children below certain
grade school levels and unsupervised chil-
dren below certain grade levels were dis-
cussed. The chairman will discuss these
statements with Dr. Stopford, but it was
decided not to add any phrases at this time.

D01.57.09, Watercolors, E.T. Vonder-
brink, Chairman, requested at the last
meeting that a list of proposed pigments
that should be tested be submitted to E.T.
Vonderbrink. A list of all the pigments
received was circulated and a final request
for additional pigments was made. The fi-
nal list should be completed by February.
Manufacturers will be contacted to supply
samples for testing. Samples will be drawn
down on filter paper at 40% reflectance at
maximum absorption for testing.

DO01.57.10, Consumer Evaluation, H.
Brown, Chairman. reported the results of
the vote on **Lightfastness Categories for
the Blue Wool Standards Test.™" The cate-
gories receiving the most first choice votes
were: lightfast, moderately lightfast, and
fugitive. The number of people needed to
cvaluate the exposed specimens was three.

The draft document on the Blue Wool
Test: Version I, was discussed. It was sug-
gested that this document be called **Stan-
dard Practice for Visual Determination of
Relative Lightfastness of Artists™ Materi-
als.”" It was suggested that definitions de-
scribing the kinds of products to be tested
be eliminated from the draft. The back-
ground and work done so far in developing
the proposed practice were discussed. H.
Brown will prepare a second draft of the
document and send it to the subcommittee
members for review.

DOI.57—Approval was given to send-
ing 1. Shack a letter of thanks from ASTM
for his previous work on this subcom-
mittee.

The subcommittee also took action on
the recommendations made by the task
groups relative to D 4236, D 4302, and
D 4303. The detail will be found in the
subcommittee minutes.
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Society Meetings

BIRMINGHAM. ............ JAN.
“Electrostatic Powder Coating”

The technical presentation was given by
J.F. Hughes, of the University of South-
ampton. Dr. Hughes addressed the topic
of "ELECTROSTATIC POWDER COATING, AN
ART OR A SCIENCE?"

A discussion on the history of electro-
statics and the manipulation of solid parti-
cles commenced the program. Dr. Hughes
explained that first evidence of electrostat-
ics appears in ancient Greek history as
mysterious effects were noted when con-
tact was made between two different mate-
rials, such as cat fur standing on end when
rubbed with an amber rod. Later evidence
is found in the recording of a discharge of
light from mast tops (corona discharge).
Although the phenomenon was not under-
stood, there is evidence of precautions
being taken in wooden ships by those han-
dling gunpowder, he explained.

Today, there are four methods of charg-
ing, stated Dr. Hughes. They include tribo,
corona, induction, and radio active. Elabo-
rating on the four types, the speaker noted
that tribo and corona are the methods used
in powder coating. Showing slides, he de-
tailed their individual advantages and dis-
advantages.

Dr. Hughes included a discussion on the
phenomenon of self limiting as it pertains
to the behavior of positive and negative
ions at the point of application. The prob-
lems of back ionization are being studied at
Southampton, he stated.

In conclusion, Dr. Hughes listed other
applications of basically the same process
as powder coatings, including: dots on the
mail, pollination of palms, confectionary,
and photographic prints. Referring to the
prints of photographs, he suggested that the
scientific knowledge and working technol-
ogy of electrostatic deposition has pro-
duced a work of art.

Davip M. HEaTH, Secretary

BIRMINGHAM . ............ FEB.
“Titanium Dioxide”

Club President-Elect Graham Fowkes
reported that the 1986-87 program has been
completed except for details of lecture ti-
tles. He noted that several companies have
offered to provide lectures for next year.

Technical Officer John N. Hitchin, of W.

Canning Materials Ltd., reported that two
out of the four lecturers scheduled for the
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Club’s Symposium *‘Miracle 86 to be
held May 22, 1986, had offered synopses.
The draft program will soon be available
for printing, he stated.

Certificates of Merit, to be presented to
the original members of the CAT Sub-
Committee, had been received from Feder-
ation Headquarters, reported Mr. Hitchin.
These will be presented by Sub-Committee
Chairman Brian J. Addenbrook, Croda
Paints Ltd., at the March meeting:

Mr. Hitchin also reported that no nomi-
nations had yet been received for the 1986-
87 Technical Committee Chairman post.
He stated that every member of the Com-
mittee was asked to consider names for the
position.

Secretary David M. Heath, of Holden
Surface Coatings Ltd., tabled a number of
collated amendments and suggested
amendments to the By-Laws, so that all
necessary amendments could be incorpo-
rated into the next edition of the By-Laws
booklet. The amendments concern: Article
V—Election to Membership; Article VI—
Subscriptions; Asticle IX—Organization;
and Article XI—Duties of Officers and
Committees.

Club President J. Ron Jukes, of Croda
Paints Ltd., suggested that consideration be
givento an internally distributed and audited
questionnaire asking members attending
meetings for their views on the standard of
lectures and the meeting facilities.

“Trranium DioxipE—WOoRLD SuppLY
AND DEMAND IN THE 80's’" was the title of
the evening’s technical presentation given
by G. Deighton, of SCM Chemicals.

Mr. Deighton began his presentation
showing slides to illustrate where TiO> is
distributed and who makes it. The world
market is 2.5 million tons, he explained. In
1970, world demand was 1.6 million tons
and is expected to reach 2.8 million tons by
1990. He noted that a significant drop in
demand occurred during 1973-75 due to
the oil crisis and the resulting down-turn in
industrial activity. Another down-turn in
demand was measured in 1979-80, and
again was due to the oil crisis. Since 1982,
the TiO, market has sustained recovery
growth. In 1983, demand was up 14%.

The speaker closed with a discussion on
reasons for the present position of difficult
supply and steeply rising prices. Environ-
mental problems plus a lack of profitability
during the 1970’s had causcd a reduction in
overall capacity, he concluded.

Davip M. HEaTH, Secretary

“Water-Borne Coatings”

Al Heitkamp, of Cargill, Inc., delivered
an informative talk on “CorrosioN REsis-
TANT WATER-BORNE COATINGS.”

Mr. Heitkamp elaborated on selection of
both pigments and resins, anti-
corrosive additives, and dryers. He stressed
that these were the major areas to consider
when formulating water-borne coatings.

The second presentation of the evening
was given by two representatives of Wright
Patterson Air Force Base. The speakers
provided an interesting debate on
“STRENGTH AND TECHNOLOGICAL AD-
vANCEs oF U.S. aND SoviET AIR Forces.”

SaM KRrRATZER, Secretary

CLEVELAND.............. FEB.
“Polymer Science Lab Tour”

A special tour of several polymer sci-
ence laboratories at Case Western Reserve
University served as the program of the
February meeting. Participants viewed the
university's labs and received a detailed
presentation on the facilities and equipment

~
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available. The Major Analytical Instru-
ments Facility (MAIF), which houses
state-of-the-art instrumentation in nuclear
magnetic resonance, electron paramagnetic
resonance, vibrational spectroscopy, and
ion bombardment spectroscopy was
toured, as was the Solid State Electronics
Laboratory, and Polymer Micro-device
Laboratory. The services of MAIF are
available to private concerns.

Also included on the tour was the Ma-
cromolecular Science Building where those
attending viewed the Newpher Composite
Processing Laboratory, Electron Micros-
copy Laboratory, Instron Laboratory. Mo-
lecular Spectroscopy Laboratory, Rescarch
Computing Laboratory, and the X-Ray
Structure Analysis Laboratory.

Ricuarp R. EvLgy, Secretary

KANSASCITY............. JAN.
“Extender Pigment Blends”

Society Treasurer Roger Haines, of
Tnemec Co., Inc.. reported for the Techni-
cal Committee. Hardboard panels were due
in for a five year check, he stated. The
Committee had originally planned on pre-
senting a paper at the 1986 Annual Meet-
ing, however, due to insufficient data, the
paper will not be ready at that time. A five
year follow-up report may be presented at
the joint meeting with St. Louis, noted Mr.
Haines.

It was announced that the joint meeting
with St. Louis Society would be held June
7, 1986. Proposals for joint sponsorship of
an annual joint meeting have been placed
before the Executive Committee of both
Societies.

Using a slide presentation, Dan Dixon,
of Englehard Corp.. detailed A Niw Ap-
PROACH TO THE EVALUATION OF VARIOUS
EXTENDER PIGMENT BLENDS. ™

Strven D. Jonnson, Secretary

LOS ANGELES............ FEB.
“High Occupancy Vehicle Lanes”

Society Treasurer Ray DiMaio, of Kop-
pers Co., reported on the activities of the
Society’s Manufacturing Committee. The
annual seminar will be held April 9, 1986,
and focuses on “*Plant Costs Control.™ The
seminar will encompass employee motiva-
tion, OSHA training. Right-to-Know Law,
safety and worker’s compensation, inven-
tory control, and warchousing and material
safety.

W.T. Maloney, of California Department

of Transportation, spoke on “HiGn Occu-
PANCY VEHICLE LANES.™
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Traffic control, speed enforcement, and
car pooling were some of the topics cov-
ered in Mr. Maloney's presentation.

Mevinpa K. RutLeEpGE, Secretary

LOUISVILLE .............. FEB.
“Waste Management”

Southern Society member Mel Penn., of
Kerr-McGee Chemical Corp.. distributed
notices of the Society's Annual Meeting,
slated for April 2-4, 1986, in Savannah,
GA.

Technical Committee Chairman Louis
Holzknecht, of Devoe Marine Coatings,
reported on the group’s projects. Rick Iri-
zarry of Reliance Universal., Inc.. has com-
pleted the literature research on the project
“Effect of Catalysts on Urethanes,™ stated
Mr. Holzknecht. He also told of the Feder-
ation’s project on Mildew Rescarch where
Stan Harshfield, of Devoe Reynolds, will
cevaluate the panels at Celanese Specialty
Resins Co.

Joe Durczynski. of Systech Corporation,
provided the technical talk of the evening.
Mr. Durczynski discussed “Waste: MAN-
AGEMENT.™

Services provided by waste management
firms for the disposal of combustible waste
using cement kilns and disposal facilitices
were described by the speaker. He noted
that EPA licensed facilities to burn these
wastes at temperatures of 2800 to 3000°F,
providing for safe and cnvironmentally
sound disposal medium.

LARRY Prrciirorn, Secretary

NEW ENGLAND . .......... FEB.
“EB and UV Curing”

Program Committee Chairperson. Mau-
reen Lein, of Davidson Rubber Co. | report-
cd that the program for the upcoming sym-
posium “*Launching the New Revolution
— Compliance for the 21Ist Century,™ on
May 15-16. was ready and is being mailed
to the membership.

Society Representative. Dan Toombs.
of DN Lukens Co.. reported on the dis-
cussions of the Federation Exccutive
Committee meeting, which he attended in
Philadelphia.

It was announced that Kevin Mulkern,
of Samuel Cabot, Inc.. and Gail Pollano,
of Polyvinyl Chemical Ind.. would be at-
tending the Federation’s Spring Week in
Pittsburgh.

Alice Pincus, of Pincus Associates. pro-
vided a technical talk on “EB Anp UV
CurING — How, WiiaT, AND Whikre!?™

A definition of radiation curing started
the presentation. Ms. Pincus described it as
the curing or crosslinking of specially for-
mulated materials onto various substrates
by use of a radiation source, such as UV
lamps or electron beams (EB). She noted
that it is a specialty process and requires
special equipment.

Next, Ms. Pincus discussed the types of
cquipment used in radiation curing. includ-
ing scanning type and curtain type. For UV
curing systems she mentioned five picces
of equipment: UV lamps. lamp housings.
voltage stabilizers, a control console. and
safety hardware.

The chemistry of radiation was the next
arca cxplored by the speaker. The formula-
tion consists of monomers or reactive di-
luents, oligomers, pigments. photoinitia-
tors (required for UV, not EB curing
systems), and other additives. She added
that UV curing systems cure by free radical
polymerization. Further. she explained that
multifunctional  monomers,  crosslinking
types, usually contain two or more reactive
sites and the diluent types are monofunc-
tional and are used to decrease viscosity.
The oligomers are low to medium molecu-
lar weight and provide adhesion and tough-
ness and other propertics. Additives must
be carefully sclected so that they do not
prevent the penetration of UV rays. noted
the speaker.

Ms. Pincus then identified applications
of radiation curing. In the coatings ficld.
radiation curing is described by the sub-
strate that is being coated. such as wood.
metal, or plastic. In the ink arca. radiation
curing is described by the process such as
offset, screen. flexo, or gravure. In the
adhesive area, it is described by the func-
tion, such as pressure sensitive.

Her presentation concluded with a ~hide
show identifying some products where UV
and EB curing was used. For UV curing.
she included bumper stickers. vogurt cups.
signature strips on credit cards. and certain
beer cans. For EB, she identined tanning
blankets, floppy discs. release coatings
mainly in the medical tield. and high qual-
ity shopping bags.

Q. What are the EPA requirements for
producing a coating for EB curing”

A. Specifically. handling of raw materi-
als. Most are skin sensitizers. Some mon-
omers of the acrylate type require the use of
gloves and goggles.

Gai PoriaNo, Secretan

PHILADELPHIA .. ......... FEB.
“Titanium Dioxide"

Society President Phil Reitano, of Inolex
Chemical Co., reported that Robert Zicgler
has been appointed Exccutive Secretary to
the Federation.
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Mr. Reitano also noted that EPA office
has videotapes on solid and hazardous
waste. They may be ordered in small quan-
tities from the EPA at 1-800-368-5888.

Technical Committee Chairman William
Fabiny, of Sermatech International, Inc.,
confirmed that the keynote speaker for the
Society spring technical seminar will be
Honorable James Florio D-NJ. “The Im-
pact of Environmental Regulations and the
Right-to-Know on the Coatings Industry”
is the title of the seminar, he added, and it
will be held May 12, 1986, at the Airport
Hilton, in Philadelphia, PA.

Bob Sonntag, of Superior Varnish &
Drier Co., reported that the Technical
Committee project on HLB Surfactants can
be ready for the Annual Meeting provided
the membership participate.

The technical speaker was R.I. Ens-
minger, of NL Chemicals/NL Industries,
Inc. He discussed “TrraNium DioxipE—
WHY So MaNY GRADES?”

Mr. Ensminger began by dividing titan-
ium dioxide into three broad categorics
used by the coatings industry: rutile, of
which there are 50 grades; anatase, offered
in 16 grades; and rutile slurries, available
in 12 grades. He mentioned that, for indus-
tries such as plastics, paper, synthetic fi-
bers, ceramics, and food-drug/cosmetics,
other grades are available.

Next, the speaker discussed the two
processes used to manufacture titanium-
dioxide pigments. They are sulfate and
chloride. He noted that the sulfate process
is the oldest. He explained that the actual
dioxide content (purity) is not the only fac-
tor influencing performance.

An explanation of the inorganic treat-
ment of titanium dioxide followed. Mr.
Ensminger divided the inorganic treatment
into three classes: untreated, no treatment
intentionally added which includes grades
for ceramics, glass, and paper; alumina
treated, general purpose grades used for
paint and plastics; and alumina and silica
treated, used for chalk resistant and latex
flat paint grades.

In addition to inorganic treatments,
many manufacturers will add organic treat-
ments to alter the surface of the pigment
and make it more compatible with the or-
ganic liquid. He then cnumerated on the
types of organic trecatments which include
polymeric hydrocarbons, vegetable oil
acids, napthenates, pthalates, silicon poly-
mers, and amines.

With respect to performance, Mr. Ens-
minger stated that, for the user, the organic
treatment should provide better wetting and
dispersing. He also explained that, as the
PVC is increased, the optical cfficiency of
titanium dioxide is reduced. Maximum
hiding with titanium dioxide as a single
pigment is 30% PVC, he stated. To space
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the TiO,, extenders are used. This process
is used in latex flat paint, he noted. Build-
ing a spacer on the pigment particle is an-
other way of improving the titanium diox-
ide efficiency. Chalking resistance can be
improved by treatment on the pigment sur-
face. He explained that this prevents TiO,
from acting as a photochemical catalyst
which would normally degrade the binder.
In conclusion, Mr. Ensminger said that
the question of “why so many grades of
titanium dioxide?” is answered by the fact
that titanium dioxide is used in a wide
variety of end use applications. Each appli-
cation has its own specific requirements.”
Tuomas L. Pera, Secretary

PITTSBURGH ............. JAN.

“Government Relation of
Paint Chemists”

Society President Joseph Mascia, of
Campbell Chemical Co.. announced that
the new Society Representative is Ray
Uhlig, of PPG Industries, Inc. Mr. Mascia
then conveyed his appreciation for the finc
contribution to the membership made by
outgoing Representative Ed Vandevort, of
PPG Industries.

James N. Elliott, of National Paint and
Coatings Association, provided the techni-
cal talk on “The GOVERNMENT RELATION
OF PAINT CHEMISTS. ™

Mr. Elliott began by listing three arcas of
government relations. They are: influenc-
ing legislation (acting as an industry voice
to legislators); influencing regulations
(contacting the regulating agencies to be
sure they are fair and enforccable); and
interpreting the regulation (helping indus-
try companies comply with the regula-
tions).

Next, present issues which are in the
foreground of the paint and coating indus-
try’s concerns were listed. Mr. Elliott in-
cluded **SuperFund.” Right-to-Know
laws, product liability, solvent toxicity,
mcthylene chloride, and hazards communi-
cations, in his list.

Elaborating on cach item, Mr. Elliott
stated that Congress is working on a bill to
try and reauthorize the “*SuperFund™ law
that was passed about five years ago. A law
providing for uniform rules throughout the
country on community Right-to-Know
laws is also before Congress. Bills that
could result in a federal product liability
law are also being considered in Congress.

Further, stated Mr. Elliott, our govern-
ment seems to be getting more and more
interested in the areas of solvent toxicity to
learn what might be the effect of chronic
cxposure to organic solvents, and methy-
lene chloride when it was found to pos-
sibly cause cancer in animals. With respect

to hazard communications, he explained
that the Occupational Safety and Health
Administration sets the rules for communi-
cating these hazards to customers and
cmployees.

Mr. Elliott concluded by stating that fu-
ture formulations may change due to gov-
ernment relations, but hopefully these
changes will be made by the coatings
chemist based on knowledge of what is
going on in the country today.

Magrk D. TROUTMAN, Secretary

PITTSBURGH............. FEB.
“Cationic Electrodeposition Primers”

Reporting on behalf of the Society Educa-
tional Committee, Clifford Schoff, of PPG
Industries, Inc., told of a presentation to be
made at Saint Vincent College on February
7, 1986. He noted that Indiana University
of PA, Washington & Jefferson College.
and Chatam College arc all interested in
having presentations in the spring. Indiana
is also interested in the possibility of a
Society-sponsored graduate or undergrad-
uate project. He explained that the Com-
mittee had also been notified from the Fed-
cration that monies used to assist a project
of this type could possibly be matched with
Federation funding.

Society President Joe Mascia, of Camp-
bell Chemical Co., reported that there was
information available on 1986 short
courses being offered at the University of
Missouri-Rolla. He also stated that the
Federation has video tapes available on the
requirements for small generators of haz-
ardous wastes.

Ray Uhlig, of PPG Industries. Inc..
chairing the committee handling Spring
Week, informed members that all recep-
tions, tours, and other events have been
finalized. In addition, he reported that both
the restaurant guide and souvenir photo to
be distributed to participants, are either
completed or near completion.

Clifford Schoff, of PPG Industries. Inc..
delivered the technical presentation. Dr.
Schoff described **Carmionic EvecTro-
DEPOSITION PriMERS Ovir Zine COATED

Two kinds of electrodeposition were de-
fined by the speaker: cathodic and anodic.
He explained that many different polymers
arc used in electrodeposition. In cathodic.
the three main types are cpoxy. acrvlic.
and vinyl. These are made cationic by
modification with amines. The most com-
mon amines are quaternary ammonium.
quaternary phosphonium, and ternary sui-
fonium. He explained that the amines used
with the resin are neutralized with an acid
to form a salt.
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oice for today’s new high solids  contact one of our many distributors,
coatings. or write us at Dept. K3442, Danbury,

It provides lower viscosities than ~ CT 06817.
most other oxygenated solvents at You'll find you can be very happy
equivalent soh slevels. And UCAR  with less.

MAK offers the added advantages of

strong solvency, low den51ty, and UNION
slow-to-medium evaporation rate CARBIDE

when used as the primary solvent in
higher solids coatings.

UCAR is a registered trademark of Union Carbide Corporation.

UCAR Solvents
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Constituent Society Meetings and Secretaries

BALTIMORE (Third Thursday—Martin’s Market Square, Towson, MD).
Ep CountrYMAN, Bruning Paint Co., 601 S. Haven St., Baltimore, MD 21224.
Virginia Section—Fourth Wednesday, Ramada Inn-East, Williamsburg, VA.

BIRMINGHAM (First Thursday—Strathallan Hotel, Birmingham, England).
D.M. HeatH, Holden Surface Ctgs. Ltd., Bordesley Green Rd., Birmingham B9 4TQ
England

CHICAGO (First Monday—meeting sites vary). Raymonp Cziczo, Reliance
Universal, Inc., 1915 Industrial Ave., Zion, IL 60099.

CDIC (Second Monday—Sept., Jan., Apr., June in Columbus; Oct., Dec.,
Mar., May in Cincinnati; and Nov., Feb. in Dayton). SamukL Kratzer, Potter Paint
Co., P.O. Box 265, Cambridge City, IN 47327.

CLEVELAND (Third Tuesday—meeting sites vary). Richarp ELey, Glidden
Coatings & Resins, Div. of SCM Corp., D.P. Joyce Research Center, P.O. Box 8827,
Strongsville, OH 44136.

DALLAS (Thursday following second Wednesday—Executive Inn, near Love-
field Airport). Freperick T. Bearp, Glidden Coating & Resins, Div. of SCM Corp.,
1900 North Josey Ln., Carrolton, TX 75006.

DETROIT, (Fourth Tuesday—meeting sites vary). JOANNE CEDERNA, Inmont
Corp., 26701 Telegraph Rd., Southfield, MI 48086.

GOLDEN GATE (Monday before third Wednesday—Alternate between Sabel-
la’s Restaurant on Fisherman’s Wharf and Francesco’s in Oakland, CA). KarL
SAuUER, Pfizer, Inc., MPM Div., 776 Rosemont Rd., Oakland, CA 94610.

HOUSTON (Second Wednesday—Sonny Look’s, Houston, TX). JAMEs A.
HARRELL, Buckman Laboratories, 5127 Wightman Ct., Houston, TX 77069.

KANSAS CITY (Second Thursday—Cascone’s Restaurant, Kansas City, MO).
STEVEN Jounson, Cook Paint & Varnish Co., P.O. Box 389, Kansas City, MO
64141.

LOS ANGELES (Second Wednesday—Steven’s Steak House, Commerce, CA).
MELiNDA RuTLEDGE, Allo Chemical Co., P.O. Box 443, Ontario, CA 91761.

LOUISVILLE (Third Wednesday—Breckinridge Inn, Louisville, KY). LARRY
F. PitcHrorp, Reynolds Metals Co., P.O. Box 3530, Plant III, Louisville, KY
40232.

MEXICO (Fourth Thursday—meeting sites vary).

MONTREAL (First Wednesday—Bill Wong's Restaurant). W WiLpg, Hoechst
Canada, Inc., 4045 Cote Vertu, Montreal, Que., Canada H4R 1R6.

NEW ENGLAND (Third Thursday—LeChateau Restaurant, Waltham, MA).
GaiL PoLLaNo, Polyvinyl Chemical Industries, Inc., 730 Main St., Wilmington, MA
01887.

NEW YORK (Second Tuesday—Landmark II, East Rutherford, NJ). Joun W.
BurLAGE, Pacific Anchor Chemical, 14 Ridgedale Ave., Cedar Knolls, NJ 07927.

NORTHWESTERN (Tuesday after first Monday—Jax Cafe, Minneapolis, MN).
Joan B. LamserG, Horton-Earl Co., 750 S. Plaza Dr., St. Paul, MN 55120.

PACIFIC NORTHWEST (Portland Section—Tuesday following second
Wednesday; Seattle Section—the day after Portland; British Columbia Section—the
day after Seattle). Yvon Portras, General Paint Co., 950 Raymur Ave., Vancouver,
B.C., V6A 3L5, Canada.

PHILADELPHIA (Second Thursday—Dugan’s Restaurant, Philadelphia, PA).
Tromas L. Peta, J.C. Osborne Chemicals, Inc., P.O. Box 1310, Merchantville, NJ
08109.

PIEDMONT (Third Wednesday—Howard Johnson's, Brentwood Exit of I-85,
High Point, NC). CHarLEs Howarp, DeSoto, Inc., P.O. Box 22105, Greensboro,
NC 27420. ’

PITTSBURGH (First Monday—Montemurro’s, Sharpsburg, PA). MARk
TrouTMAN, Bradley Paint Co., 608 W. Crawford St., Connellsville, PA 15425.

ROCKY MOUNTAIN (Monday following first Wednesday—Bernard's, Ar-
vada, CO). Marcy S. BaucH, Hutson Industries, 60 Tejon St., Denver, CO 80223.

ST. LOUIS (Third Tuesday—Engineers Club). James N. McDersy, F.R. Hall
& Co., 6300 Bartmer Ind. Dr., St. Louis, MO 63130.

SOUTHERN (Gulf Coast Section— Third Thursday; Central Florida Section—
Third Thursday after first Monday; Atlanta Section—Third Thursday; Memphis
Sectionbi-monthly on Second Tuesday; Miami Section—Tuesday prior to Central
Florida Section—R. Scorr McKEenzig, Southern Coatings & Chemicals, P.O. Box
2688 Sumter, SC 29150.

TORONTO (Second Monday—Cambridge Motor Hotel). Hans WiTTmaAN,
BASF Canada Ltd., 10 Constellation Ct., Rexdale, Ont., Canada MOW 1K1.

WESTERN NEW YORK (Third Tuesday—meeting sites vary). Jean L. Luck,
Pratt & Lambert Inc., Powder Coatings Div., P.O. Box 22, Buffalo, NY 14240.

~
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Next, Dr. Schoff focused on the actual
deposition which is a physical agglomer-
ation. He explained that, at the cathode.
the pH of the bath is about 6.0 and the
cathode itself has a pH of 12 or 13. The
coating is actually destabilized and kicks
out, and it is this kick-out that forms the
coating. With the pH of the cathode being
that high, problems can exist, he noted. An
area is currently under study to find a
means whereby the pH can be lowered
while still producing the desired results.

Galvanized and other zinc coated steels
were then discussed. Dr. Schoff explained
that today there are zinc-iron alloys, iron-
zinc, zinc nickel, and other zinc coated
steels. In the U.S., the most common
method is hot-dipped galvanized. In Eu-
rope, electrogalvanized metal is commer-
cial. It will not be available in the U.S.
until 1987.

The discussion then moved to Dr.
Schoff’s latest research which was fueled
by the problems of cratering and pinholing
at high voltages on some of the zinc coated
steels. He stated that these problems can
occur at voltages as low as 200 volts. a
common voltage for entry into some elec-
trodeposition tanks. His rescarch has found
that the cause of craters could be an electri-
cal discharge or sparking in the bath.
Sparking creates a problem since it causes
a cure in the immediate area of the spark.
he explained.

Dr. Schoff’s research also shows that
sparking may be due to gassing caused by
the steam or heat coming off at the point of
the spark.

The final area explored by Dr. Schoff
was ripple effect. This is a direct current
which has a tremendous amount of spikes
in it caused when an alternating current is
changed to direct current. To combat this
problem, chokes or filters must be installed
to change from a high ripple voltage to a
low ripple voltage, he stated.

Mark D. TRouT™AN, Secretary

WESTERN NEW YORK. ... .. FEB.
“Extender Pigment Blends”

Society President Charles C. Tabbi. of
Spencer Kellogg Prod./NL Chemicals. re-
minded members of upcoming meetings.
The May Society meeting is to be held at
the Saratoga Restaurant on May 20, 1986,
and will feature a visit from the Federation
Officers. Richard Kemmerer, Celanese
Chemical Co., will provide a talk on “'Re-
cent Advances in Radiation Coatings
Technology.™

Dan Dixon, of Englehard Corp.. pro-
vided a technical talk on “A New Ap-
PROACH TO THE EVALUATION OF VARIOUS
EXTENDER PIGMENT BLENDS. "

JeaN L. Luck, Secretary

Journal of Coatings Technology



€lections

BIRMINGHAM

Active

Puipps, KenNETH J.—SCM Chemicals Ltd. ,
NR Brigg, S. Humberside, UK.

C-D-I-C

Active

Fyrnys, Epwarp L.—Naval Avionics Cent.,
Indianapolis, IN.

INpIHAR, JostpH F.—D&L Paint Co., Liberty,
IN.

PATTERSON, JostpH R. —U.S.1. Chemicals Co.,
Cincinnati, OH.

WELLs, BrRucE—Hanna Chemical Coatings
Co., Columbus, OH.

Associate

AppPLEGATE, TERRY—Midwest Color Techno,
Columbus, OH.

CLEVELAND

Active

ANwaRl, FREIDUN—CRGI, Cleveland, OH.

BLaHA, Davip A.—Man-Gill Chemical Co.,
Bedford, OH.

Bobk, DaniEL—SCM Corp., Glidden Div.,
Strongsville, OH.

BRENNAN, Patrick J.—Q-Panel Co., Westlake,
OH.

Carr, Brenpa L.—Coatings Development,
Painesville, OH.

Csumitta, RicHArRD A.—Sherwin-Williams
Co., Cleveland.

Damko, Stephen J.—CRGI, Cleveland.

DietscH, Tuomas N. Jk.,—The Thermoclad
Co., Erie, PA.

Fepor, CaROL—Q-Panel Co., Westlake.

Fevice, Rita M.— Sherwin-Williams Co.,
Cleveland.

Firzwater, Joun E.—B.F. Goodrich Chemical
Co., Cleveland.

Haun, Kenneth G. Sr.—SCM Corp.,
Strongsville.

HosBacH, MARILYN J.—Jamestown Paint &
Varnish Co., Jamestown, PA.

Houck, PauL J.—Tremco Corp., Cleveland.

Hsu, SHui-JEN R.— Sherwin-Williams Co.,
Cleveland.

Jarurg, Juan E.—Sherwin-Williams Co.,
Cleveland.

Jewee, THomas— Jamestown Paint & Varnish
Co., Jamestown.

KatT, RonALD A.—Harrison Paint Corp.,
Canton, OH.

KRrarcik, RanpoLpH B.—Sherwin-Williams
Co., Cleveland.

Lis. ANN Marit— Sherwin-Williams Co.,
Cleveland.
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Manpat, MicHAEL J.—Man-Gill Chemical
Co., Bedford.

Mays, RusserL A.— Sherwin-Williams Co.,
Cleveland.

Meyers, Raymonp E.—SCM Corp., Glidden
Div., Strongsville.

MiLLer, RoBerT—Harrison Paint Corp.,
Canton.

Moss, Joun M.—SCM Corp., Glidden Div.,
Strongsville.

Muse, Don—Sherwin-Williams Co.,
Cleveland. .

OwenN, James E.—Obron Corp., Painesville.

Owens, PHiLLiP M.—SCM Corp., Glidden
Div., Strongsville.

Pekarex, Georce E.—SCM Corp., Glidden
Div., Strongsville.

RezaBik, JamEs J.— Sherwin-Williams Co.,
Cleveland.

Rice, Mary R.—Harshaw / Filtrol, Cleveland.

SAFRAN, RusskL S.—Man-Gill Chemical Co.,
Bedford.

SiMECEK, GARY —Q-Panel Co., Westlake.

SiRENO, RoBERT C.—Man-Gill Chemical Co.,
Bedford.

SWEITZER, GERALD M.— Sherwin-Williams
Co., Cleveland.

Wactz, HaroLp W.—Harrison Paint Corp.,
Canton.

WeLLs, PameLa L.—Standard Oil of Ohio,
Warrensville, OH.

Associate

PasseN, Frank J.—Obron Corp., Painesville,

Rosul;ws, James H.—B.F. Goodrich Chemical
Co., Cleveland, OH.

Sempie, Jane F.—Nordson Corp., Amherst,
OH.

SPERELAKIS, JAMES P.—Johnson Wax,
Lakewood, OH.

Educator/ Student

Erickson, Ray A.—Case Western Reserve
University, Cleveland, OH.

KuLkarni, Vaman G.—University of Akron,
Akron, OH.

ScHURR, DonALD A.—Case Western Reserve
University, Cleveland.

S
FUNCTIONAL PIGMENTS
e
FOR THE COATINGS INDUSTRY

FROM J. M. HUBER CHEMICALS DIVISION
A S s e

FLATTING AGENT

ZEQTHIX® 95 synthetic silica is
a high efficiency flatting agent
for use in trade sales and indus-
trial systems.

PRIME PIGMENT
EXTENDER

ZEOLEX® 80 silicate extends
TiO, in flat coating applications

RHEOLOGICAL ADDITIVES
ZEOTHIX 265 and ZEOTHIX 177
are thixotropy builders and
effective anti-sag agents in high
build and high solids systems.

For information and samples, please
call or write:

J. M. HUBER CORPORATION
Chemicals Division

Technical Service

and is very effective as a sheen P.O.Box 310
reducer. Havre de Grace, MD 21078-0310
(301) 939-3500
(ag] Quality Products and Service 1/31/86
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® Paper

¢ Film

® Coatings

¢ Converting

CUSTOM
COATING

We get it together
better!
Less Expensively.

With one of the most
advanced continuous web
processing operations in the
country, Gaisser people pay
a little more attention to
detail, put in that little extra
effort, and sweat the specs
just a little more because its
their reputation on the line
every time.

They have the pilot and
commercial solvent and
aqueous coating facilities,
technology, and experience
to help you develop and
produce the coated
materials you require.

Or use their technical
assistance and facilities to
verify laboratory findings.

In short, you can put E.J.
Gaisser and its people to
work for you to produce the
best possible product.

They’ve been doing that
for more than 50 years.

E.J. GAISSER, INC.

49 Liberty Place, P.O. Box 44
Stamford, Connecticut 06904
(203) 324-7315

KANSAS CITY

Active

RaLsToN, RoN—Farmland Industries, Inc.,
N. Kansas City, MO.

Retired

KEeysEr, Morris R. —Kansas City, MO.

LOS ANGELES

Active

Auam, M.—Durall Plastics, Inc., Anaheim,
CA.

BERNARD, DaN A.— Deft, Inc., Irvine, CA.

Beswick, Jay—Textured Coatings, Los
Angeles, CA.

DoovitTLE, WIN—Durall Plastics, Inc.,
Anaheim.

Jara, NorMA D.— Whittaker Corp./Bauer
Coatings Div., Los Angeles.

KeLLy, W. Eric—Engravers Ink Co., Brea,
CA.

Lamoreaux, JusTIN F—Engravers Ink Co.,
Brea.

MitrA, ArRUP R.—Guardsman Chemicals, Inc.,
South Gate, CA.

MuLbowN, MicHAEL J.—Mar-Lak Products
Co., Hawaiian Gardens, CA.

Nikour, KArREem A.—Beecham Home
Improvement Products, Inc., Santa Fe
Springs, CA.

Tasunan, Yousie D.— Western Specialty Co.,
Los Angeles.

TrompsoN, CarL V.—Ellis Paint Co., Los
Angeles.

Associate

ApDINGTON, WapeE—Pacific Coast Chem.,
Vernon, CA.

ANsLEY, STEVE— Ashland Chemicals, Santa Fe
Springs, CA.

Brooks, Gary L.—Oil & Solvent Process,
Azusa, CA.

HAGEMEIER, Rick—Borden Chemical Co.,
Compton, CA.

HaMLIN, GARETH— Western Star Color &
Chemical Co., Redondo Beach, CA.

HenpErsoN, PauL T.—Celanese Chemical Co.,
Placentia, CA.

JounsoN, Ron L.—John K. Bice Co., Inc., Los
Angeles, CA.

Mars, CHrisTopHER E.—Rho Chem,
Inglewood, CA.

MarTING, Lou—Dow Chemical Co., Mission
Viejo, CA.

PaNARIELLO, JAY R.—United States Can Co.,
Anaheim, CA.

Reep, RoBERT M.—Montgomery Brothers,
Commerce, CA.

RicHARDs, DALEs R.—Rho Chem, Inglewood.

Retired

BARBER, WALTER—Santa Ana, CA.

MONTREAL

Associate

Larierre, CLAUDE— Ashland Chemicals,
Boucherville, Quebec.

SHEFFORD, Ross S.—GAF Canada, St.
Laurent, Quebec.

NEW YORK

Associate

O’'BriiN, GEORGE J.—R.T. Vanderbilt Co..
Forked River, NJ.

NORTHWESTERN

Active
FansLow, James E.—Cargill, Inc.,
Minneapolis, MN.
FarNuM, Bruce W.—Certified Tech Corp.,
Minneapolis.
HauGan, Bruce D.—Arcograph, Inc..
Montrose, MN.
Associate

Loomis, WiLLiam W.—Zeelan Industries, St.
Paul, MN.

PHILADELPHIA

Active
PLaTT, EpWARD—Laurence McFadden,
Philadelphia, PA.
Associate
SmitH, KeEnNETH B.—Tate Engineering Inc..
Aston, PA.
Educator/ Student

WHiTE, MaLcoLm L.—Lehigh University,
Bethlehem, PA.

PITTSBURGH

Active

GREENWALD, JOHN R.—Aluminum Co. of
America, Alcoa Center, PA.

Associate

BAUDENDISTEL, CrRAIG—NL Chemicals.
Tonawanda, NY.

Boaz, T. WiLiam—DuPont Co., Wexford.
PA.

HeLBLING, CyNTHIA—Mobay Chemical Co..
Pittsburgh, PA.

ViGNETTI, ANNA M. —Neville Chemical Co..
Pittsburgh.

ROCKY MOUNTAIN

Active
WoLMa, KENNETH M.—Protex Industries,
Denver, CO.
Associate

Geerpgs, J. Patrick—Union Chemicals.
Denver, CO.
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People

The McCloskey Corp., Philadelphia,
PA. has named Joseph E. King to Senior
Vice-President, Specialty Polymers Mar-
keting. Based in Philadelphia, he will over-
see sales and marketing efforts for the
firm’s specialty polymers division. Mr.
King is a member of the Los Angeles Soci-
ety and the Southern California Paint and
Coatings Association.

DeSoto, Inc., Des Plaines, IL, has ap-
pointed William R. Near to Market Devel-
opment Manager, New Ventures Group.
Mr. Near began his employment with De-
Soto in 1974, serving in technical project
management and field sales positions.

University of Missouri-Rolla, Rolla,
MO, has announced the addition of
Michael Van De Mark to the Chemistry
faculty. Dr. Van De Mark will serve as an
Associate Professor of Chemistry. His re-
sponsibility includes research efforts in
paint and polymer science as well as in-
structing in the paint short course program.

Audrey LeNoble has joined the sales
staff of EMCO Chemical Distributors,
Inc., N. Chicago, IL. Ms. LeNoble is a
member of the Chicago Society.

Eastman Chemical Products, Inc., New
York, NY, has named two new directors.
Brian D. Dillon becomes Director, Market
Management, Chemicals, and John W.
Edmisten becomes Director Product Man-
agement, Chemicals.

George Aman has been named Execu-
tive Vice-President of Duron, Inc., Belts-
ville, MD. Mr. Aman joined Duron in
1971.

In addition, Duron has named Jerry
Berke to Director of Field Services. Mr.
Berke previously served as the firm's Sales
Manager.

John C. Miller has become the new
Vice-President of Research and Develop-
ment at Angus Chemical Co., Northbrook,
IL. Dr. Miller brings over eight years of
chemical research and management experi-
ence to his post.
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Akzo Coatings America, Inc., headquar-
tered in Troy, MI, has promoted Peter
Onyskiw to Manager of Process Engineer-
ing. A member of the Detroit Society, Mr.
Onyskiw began his employment with Akzo
in 1977.

In addition, Akzo has promoted Peter
T. Maxwell to Vice-President Coil Prod-
ucts. Mr. Maxwell will be in charge of
developing new markets for pre-coated
metal.

Larry M. Wlodar has advanced to
Manager of Manufacturing—Atlanta at
Akzo. Mr. Wlodar will be responsible for
developing new manufacturing techniques
and expanding existing ones.

LanChem, a division of Akzo, has
named James W. Schweikart to Plant
Manager. Mr. Schweikart will head the
firm’s synthetic resin facility in E. St.
Louis, IL. Mr. Schweikart is a member of
the St. Louis Society.

In addition, LanChem has appointed
James B. Lindsley to the position of Sales
Manager for coatings resins and Kees
Riphagen to Marketing Manager of print-
ing ink resins.

Karen Ray has been promoted to Cus-
tomer Service Manager, Northeast Poly-
mer District, for Unocal Chemical Div.,
Schaumburg, IL.

Mike Coulston has joined MegaChem,
Inc., High Point, NC, as Product Manager
for pigments and chemicals. Mr. Coulston
brings 20 years of experience to the
position.

P. Onyskiw M. Rapaport

Monroe Rapaport, of Pryolac Corp.,
Hawthorne, NJ, has volunteered to provide
assistance to an industrial coatings and al-
kyd manufacturer in Sri Lanka through a
project sponsored by the International Ex-
ecutive Service Corps. He will work to
upgrade the management skills, improve
basic technologies, and increase productiv-
ity of businesses in this country. Mr. Rapa-
port is a member of the 50 Year Club of
NPCA.

Glidden Coatings & Resins, Div. of
SCM Corp., has appointed Martin Has-
tings to Field Sales Manager, Coil and
Wood Coatings. He is responsible for plan-
ning and controlling regional sales and
marketing efforts.

/ Southern Society member Art

Benton, of McCullough & Benton,
Inc., Atlanta, GA, has been elected
to a two-year term as President of
Materials Marketing Associates,
Inc., Hartford, CT.

Also elected to MMA officer po-
sitions were: Treasurer—Eugene P.
Diagle, of Mehaffey and Daigle,
Inc., a member of the Southern So-
ciety, and Vice-President —Tom R.
Brandt, of George C. Brandt Co., a
member of the Chicago Society.

Two new members elected to the
MMA Board are Jack Boorman, of
Van Horn, Metz & Co., and Jack
McMahon, of Majemac Enter-
prises. Mr. Boorman is a member of

Ue Philadelphia Society. /
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Max Saltzman Is Chosen Recipient
Of 1986 ISCC-Macbeth Award

Max Saltzman, a long-time member of
the Federation and its New York and Los
Angeles Societies, and an Honorary Mem-
ber of the Inter-Society Color Council,
has been chosen as the recipient of the
ISCC-Macbeth Award for 1986.

Mr. Saltzman is a distinguished scholar
and scientist in the field of color technol-
ogy and a recognized authority on the his-
tory and technology of ancient dyestuffs.
Since 1973, he has been Head of the Labo-
ratory for Historical Colorants in the Insti-
tute of Geophysics and Planetary Physics at
the University of California, Los Angeles.

Mr. Saltzman has been associated with
the dye and pigment industry for many
years. He retired as Manager of Colol
Technology of Allied Chemical .
Corp.’s Specialty Chemical Div. .
in 1973. From 1965-82, he was
an Adjunct Professor of Chemis-
try (Color Science) at Rensselaer
Polytechnic Institute.

His many activities in industry
and education over the years
have included: Chairman of the
Technical Committee of the Dry
Color Manufacturers Associ-
ation; Co-author (with F.W. Billmeyer,
Jr.) of **Principles of Color Technology';
authorship of 12 technical publications;
and many lectures on the subject of color
measurement, appropriate use of colorants,
chemistry, and technology of chromatic
pigments, dyes, and pigments of historical
interest.

He received the Federation's Bruning

Peter W. Kopf, formerly a Group Lead-
er at Union Carbide Corp., has joined
Arthur D. Little, Inc., Cambridge, MA, as
a Senior Consultant in the firm’s Product
Technology section. He brings more than
15 years of experience in the development
of polymer and plastics coatings to his new
post.

Stan LaBelle has been named Technical
Service Manager for the Protective Coat-
ings Group of H.B. Fuller Co., St. Paul,
MN. He will supervise product develop-
ment and technical service for the group.

Robert J. Purcell, Jr., has joined
Witco Corp., New York, NY, as a Sales
Representative for the organics division.
He will be based in Perth Amboy, NJ.
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Award, for outstanding contributions to the
science of color in the field of coatings
technology, in 1969.

Other organizations in which he holds
membership are: American Chemical Soci-
ety, American Association of Textile
Chemists and Colorists, Society of Plastics
Engineers, Society of Dyers and Colour-
ists, The Colour Group, Optical Society of
America, International Institute for
Conservation, and American Institute for
Conservation.

The Inter-Society Color Council is a
non-profit organization of socicties and
creative individuals—artists, designers,
industrialists, educators and scientists—ac-
tively interested in the study of color as it
applies to Art, Science and In-
dustry. The Council acts as a fo-
rum for the interchange of idcas
and programs among the varied
disciplines represented by its
member bodies and individual
members. (The Federation is a
member).

The ISCC-Macbeth Award,
first presented in 1967, is award-
ed every two years in recognition
of recent important contributions in the
field of color, preferably made within the
last ten years. The Award was established
by the late Norman Macbeth, a past Direc-
tor and long time Treasurer of the Inter-
Society Color Council, to honor the mem-
ory of his father Norman Macbeth, Sr. and
his pioneering contributions to the art and
science of color and illumination.

Richard J. Di Marcantonio has joined
the A.B. Kohl Sales Co., Towson, MD, as
a Technical Sales Representative. He is a
member of the Baltimore Society and will
be responsible for accounts in Virginia,
and portions of North Carolina and
Maryland.

Sun Chemical Corp., Cincinnati, OH,
has appointed two new sales representa-
tives. Dave Scheick will be based in the
southeast region, and Tim Polgar will
serve the Cleveland area.

CasChem, Inc., Bayonne, NJ, has
named Jerry J. Farro to President and
Chief Operating Officer. Prior to the ap-
pointment, Mr. Farro served as the com-
pany’s Executive Vice-President and Chief
Operating Officer.

Ronald S. Bauer, of Shell Development
Co., Houston, is the current Chairman of
the ACS Div. of Polymeric Materials Sci-
ence and Engineering. Other officers are:
Chairman-Elect—John H. Lupinski, of
General Electric Co., Schenectady, NY:
Vice-Chairman—Ray Dickie, of Ford
Motor Co., Dearborn, MI; Secretary—
Theodore Davidson, of Ethicon, Inc..
Somerville, NJ; and Treasurer—Theodore
Provder, of Glidden Coatings & Resins,
Strongsville, OH. Mr. Dickie is a member
of the Detroit Society and Mr. Provder is a
member of the Cleveland Society.

Owen L. Quantz has become the Sales
Manager for Morton Thiokol, Inc., Morton
Chemical Div., headquartered in Chicago.
IL. Based in Chicago, Mr. Quantz will be
responsible for the marketing of specialty
polymers products.

The Morton Chemical Div. has also pro-
moted Roger L. Isbister to Aqueous Poly-
mers Product Manager and Bill McCune
to Technical Sales Representative. Mr.
McCune will be based in Woodland Hills.
CA.

The Coatings Division of Ferro Corp..
Cleveland, OH, has promoted Harvey C.
Johnson to Automotive Market Manager.
Powder Coatings. Mr. Johnson joined
Ferro in 1980 and most recently served as
Northern Regional Sales Manager.

Obituary

Joseph A. Limardo, President of
Burks, Inc., died on January 25. Born in
New York, Mr. Limardo moved to Atlanta
in 1959 and joined Charles L. Burks & Co.
in 1961. He was a member of the Southern
Society for Coatings Technology. As
President of Burks., Inc., Mr. Limardo was
instrumental in building the agency-distrib-
utorship serving the southeast region.

New York Socicty member Milton
Klein recently passed away. After serving
as Technical Director with Hoboken White
Lead Co. and Pergament Home Centers.
Mr. Klein retired in 1974 to become a
consultant to the coatings industry.
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Meetings/€ducation

“Coatings and Films”’ Program Among Topics
Scheduled for 1986 Gordon Research Conferences

The 1986 Gordon Rescarch Confer-
ences, designed to foster and promote edu-
cation and science by organizing informal
meetings of research scientists with com-
mon interests in the fields of chemistry and
related sciences, have been scheduled in
various academic locations in New Hamp-
shire from June 9 to August 22.

Among the varied topics to be consid-
ered is “*Physics and Chemistry of Coat-
ings and Films,"" to be held August 11-15
at the Plymouth State College (S), Ply-
mouth, NH. Chaired by Dr. Irvin M.
Krieger, of Case-Western Reserve Univer-
sity, the sessions will include the following
presentations:

Aucust 11

“Theories of Flocculation by Water-
Soluble Polymers''—Peter R. Sperry.

“*Structural Features Promoting Associ-
ation in Thickened Latex/TiO, Slurries™—
. Edward Glass.

“*Correlation of Chemical Structure and
Properties of Materials of Interest to the
Coatings Industry>—Vincent D. McGin-
ness.

Aucusr 12
“*Mathematical Models of Coatings and
Films"—Robert Mullen.
“Physics of the Flow of Coatings™—
L.E. Scriven.

e Atlanta e
November 5, 6, 7, 1986
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**Film Formation from Latex Polymers”
—Paul van Rheenen.

August 13

“‘Rheology of Concentrated Disper-
sions’'—James Goodwin.

**Effect of Particle Interactions on Low-
Shear Rheology of Model Coatings Sys-
tems’'—Richard Buscall.

**Elongational Viscosity”’—James Fer-
guson.

**Surface Elasticity and Foam Stability
of Water-Borne Polymers and Coat-
ings''—Richard Eley.

AucusT 14
“‘Photodegradation, Photostabilization,
and Accelerated Tests'’—David Bauer.

“Early Detection of Photodegradation
Processes by Physical Methods’ —
Siegfried Storp.

“*Use of SIMS Techniques for Surface
and Interface Studies of Polymers and
Polymeric Coatings”’—Wim van Ooij.

August 15
**Characterization of Metallic Orienta-
tion”—G. Dubbeldam.
“*Adhesive Strength of Coatings’’—
Abdelsamie Moet.

For more information on these and other
topics to be presented, contact Dr. Alex-
ander M. Cruickshank, Director, Gordon
Research Conferences, Gordon Research
Center, University of Rhode Island, Kings-
ton, RI 02881.

Washington Paint Technical Group
Conducts 26th Annual Symposium

“The Government/Industry Paint Puz-
zle” was the theme of the Washington
Paint Technical Group’s 26th Annual Sym-
posium held April 7-8, 1986, at thc Twin
Bridges Marriott Motor Hotel, Washing-
ton, D.C.

Opening remarks by WPTG President
Kenneth L. Zacharias and Program Chair-
man Lloyd Smith started the two-day
event. The Keynote address followed and
was delivered by Lou DeProspero, Gene
Moore, and Bob Bearden, of the General
Services Administration/Federal Supply
Service.

The symposium offered 12 presenta-
tions. Topics and speakers included the
following:

MonpAY, ApriL 7

**Review of Pesticide Products Contain-
ing Tributyltins'—Speaker from the Envi-
ronmental Protection Agency, Office of
Pesticide Programs. '

“*Purchasing Paint by Weighted Cost of
Active Ingredients”—William V. Mose-
ley, Jr., Virginia Dept. of Highways and
Transportation.

**Supplying Paint to the Government—
A Small Company Perspective’—J.E.
Spector, Everseal Manufacturing Co., Inc.

“‘Battle Against Corrosion— Electro-
coating for the Military’—Peter Beucher,
PPG Industries, Inc.

**Specifications— Unraveling the Coat-
ings Mystery”—Barry Saylor, High Indus-
tries, Inc.

“*‘NAVSEA Quality Assurance Program
for Coatings’’—Henry Bleile, Naval Sea
Systems Command.

TuESDAY, APRIL 8

“*Coordination of Standardization Ef-
forts”’—Tom McAndrews, GSA Center.

“*Corrosion Control Program in Air
Force Facilities’’—Jesse R. Neal, Jr., HQ
Air Force, Tyndall AFB.

**Navy Acquisition of Painting Materials
and Services”—Richard Drisco and Peter
Hearst, Naval Civil Engineering Labora-
tory.

“*Compliance with Government Paint
Specifications’’—Alfred Beitelman, U.S.
Army Construction Engineering Research
Laboratory.

“*Specification Needs for the Federal
Facility Engincer’’—Bruce Flowers, Naval
Facility Engincering Command.

*‘DOD Painting Programs and VOC"'—
Art Vance, Defense Materials Specifica-
tions and Standards Office.
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Kent State University Offers Dispersion Course, June 2-6

Kent State University, Kent, OH, has
scheduled a short course on *‘Dispersion of
Pigments and Resins in Fluid Media,”” for
June 2-6, 1986. The course will be con-
ducted at the university and offers an over-
view on the fundamental applied informa-
tion related to the practice of dispersion
science.

The program is targeted to those in re-
search, development, and production posi-
tions in the coatings, adhesives, inks, poly-
mers, and related materials industries.
Topics and speakers are as follows:

MonDAY, JUNE 2

“‘Fundamentals of Surface and Colloid
Chemistry I"—Richard J. Ruch, Kent
State University.

‘‘Dispersant Selection Based on Pigment
Functionality’’—Rabert F. Conley, Miner-
al and Resource Technology.

“‘Fundamentals of Surface and Colloid
Chemistry II"'—Richard J. Ruch.

“‘Mineral Pigment Processing Param-
eters and Their Influence on Polymer Prop-
erties’”—Robert F. Conley.

TuesDAY, JUNE 3

““White Pigments—Processing and
Rheology’’—Robert F. Conley.

“‘Pigment Dispersion and Rheology’—
Walter K. Asbeck, Consultant.

*‘Particle Size Analysis of Coatings Sys-
tems”’—Theodore Provder, Glidden Coat-
ings & Resins Division, SCM Corp.

“Dispersion of Organic Pigments’—
Theodore Vernardakis, Sun Chemical
Corp.

WEDNESDAY, JUNE 4

““The Use of Rheological and Sedimen-
tation Techniques in Colloid Science—

Holiday Inn Hotels in Ottawa.
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Mel Croucher, Xerox Research Centre of
Canada.

“‘Formulation of Solvent-Based Mill
Bases’’—James E. McNutt, Du Pont Co.,
Coatings Division.

“‘Dispersion in Oil-Soluble Coatings
Systems: The Inseparable Roles of Art and
Science’’—George R. Pilcher, Hanna
Chemical Coatings Corp.

‘‘Preparation Techniques of Magnetic
Dispersions’’—Frederick D. Rotar,
Netzsch, Inc.

THURSDAY, JUNE 5
“‘Small Media Milling and Dispersion
Technology’’—Leo Dombrowski, Chicago
Boiler Co.

Applied Color Systems Sponsors
Color Technology Seminars

A series of two- and three-day seminars
on industrial color technology and its im-
pact on business will be conducted in var-
ious locations in the northeastern portion of
the U.S. by Applied Color Systems, Inc.,
Princeton, NI. Under the direction of
Ralph Stanziola, Color Consultant and
President of Industrial Color Technology,
the seminars are designed to provide
managers with an overall understanding
of color control techniques for reducing
waste and improving product quality and
productivity.

Technical personnel will be updated on
the latest developments in color technol-
ogy, equipment, and systems. Topics to be
explored in the seminars include: colorim-
etry and factors affecting color; spectro-
photometry and metamerism; colorant

- CALL FOR PAPERS

6th International Meeting
On Radiation Processing

May 31-June 5, 1987
Ottawa, Ontario, Canada

The sixth meeting of this biennial series will be conducted at the Skyline and

The program will consist of invited lectures and contributed papers. Those
interested in presenting contributed papers are invited to submit abstracts (no more
than 300 words) on state of the art technology related to industrial uses of radiation
processing, including thin film coatings and adhesives. Abstracts should be for-
warded by June I, 1986, to Mrs. E. Golding, 6th Intcrnational Meeting on
Radiation Processing, P.O. Box 13533, Kanata, Ontario, Canada K2K 1X6.

**High Viscosity Dispersion’’—James
W. White, White Chemical Equipment Co.

**Characterization of Grinding and
Dispersion Media"—Walter W. Perkins.
Consultant.

“‘Principles of Ball and Pebble Milling™
—John M. Rahter, Paul O. Abbe, Inc.

“*Attritor Grinding and Dispersing
Equipment’’—Arno Szegvari, Union Pro-
cess, Inc.

FripAY, JUNE 6
**Dispersing Fine Particle Materials™—
David G. Bosse, Maginet-Projects.

Additional details can be obtained from
Carl J. Knauss, Chemistry Dept., Kent
State University, Kent, OH 44242.

characteristics; color differences; and ap-
plication of color theory.

A complete listing of locations and
dates, and registration details are available
from Ms. Bobbie Deel, Applied Color
Systems, Inc., 2848 M Carolina Center.
1-85 S., Charlotte, NC 28208.

AESF Announces
SUR/FIN ’86 Program

The American Electroplaters and Sur-
face Finishers Socicty (AESF) has an-
nounced technical program plans for SUR/
FIN '86. its 73rd Annual Technical Con-
ference and 21st Exhibit of Surface Finish-
ing, to be held June 23-26, 1986. at the
Civic Center and Wyndham Franklin Plaza
Hotel, in Philadelphia, PA.

Designed to involve all aspects of the
clectroplating/surface finishing industry.
the technical program features 12 sessions
comprised of 55 paper presentations. Ses-
sion topics include: organic finishing,
vacuum coating, environmental concerns.,
clectroforming, general interest, research.
analytical methods, electronics, and light
metal finishing.

SUR/FIN also features a plant tour to
SPS Technologies to full registrants. Other
highlights include the William Blum Lec-
ture, awards presentations, AESF Annual
Business meeting, and clection of AESF
Officers. Special programs for spouses
guests and youths are also offered.

Registration information can be obtained
from Mary Lou Dowdell, AESF. 12644
Rescarch Parkway, Orlando, FL 32826.

Journal of Coatings Technology



Literature

Colorant Dispenser

A recently released product bulletin de-
scribes a compact, automatic colorant dis-
penser for paint dealers. Included are fea-
tures and specifications of the dispenser,
including computer controlled stirring and
recirculation of colorants, automatic plat-
form adjustment for varying can sizes, and
complete computer control of all mechani-
cal components. For more information,
contact Applied Color Systems, Inc., P.O.
Box 5800, Princeton, NJ 08543.

Anti-Corrosive Primer

Newly published information focuses on
the characteristics of an anti-corrosion
primer for sheet metal parts. Designed to
provide excellent rustproofing properties
and to cover more parts per gallon than
traditional anti-corrosive primers, this new
product was developed as an economical
alternative to cathodic electrocoat. For
more information, contact Akzo Coatings
America Inc., 650 Stephenson Hwy., Troy,
MI 48083.

Test Centers

A comprehensive test center which pro-
vides solutions for a broadened range of
dry processing problems is described in re-
cently released literature. The center pro-
vides simulated laboratory, pilot, and pro-
duction runs to customer specifications,
including complete analysis of test results.
For complete details, write: Alpine Ameri-
can Corporation, Mechanical Processing
Div., 5 Michigan Dr., Natick, MA 01760.

Cartridge Filters

The features of a line of wound and
pleated cartridge filters are described in a
new 30-page guide. Designed to assist the
cartridge filter user in making the best se-
lection for an application, the booklet cov-
ers the design of the different types of car-
tridges, fluid compatibility and its effect on
the performance of the different types of
cartridge filters, non-destructive testing
and other quality assurance programs used
by the cartridge filter manufacturer to
maintain quality and consistency of prod-
uct, as well as guidelines to system design.
This guide is available from Tom Murphy,
Marketing Manager, Filterite, 2033
Greenspring Dr., Timonium, MD 21093.
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Precision Balances

A recently released product bulletin in-
troduces a line of precision balances which
feature an exclusive multifunctional dis-
play. For more information, contact
Mettler Instrument Corp., Laboratory Div.,
Box 71, Hightstown, NJ 08520.

Epoxy Hardeners

A six-page, four-color brochure de-
scribes the advantages of extra-fast setting,
low-temperature-cure epoxy hardeners.
The products are designed to offer faster
cures in mass and thin film, cures at lower
temperatures and shorter induction time of
epoxy/polyamide coatings with no loss of
gloss. For copies of the brochure on Cap-
cure® mercaptan and amine curing agents,
write to Diamond Shamrock Chemicals
Co., 350 Mt. Kemble Ave., CN-1931,
Morristown, NJ 07960-1931.

Mineral Extender

A calcined aluminum silicate extender
has been introduced in literature. Designed
as an ultra high brightness, very white,
high bulking functional extender for the
development of excellent opacity, high re-
flectance and low sheen, the product can be
used in a variety of latex and oil-based
paint systems. For additional information,
contact Engelhard Corp., 70 Wood Ave.
South, Iselin, NJ 08830.

Laboratory Disperser

Information has been released which de-
tails the features of an explosion-proof lab-
oratory disperser which may be used with
any of five interchangeable mixing heads.
For a product bulletin on the Explosion-
proof, Variable Speed Laboratory Dispers-
er, contact Premier Mill Corp., 220 East
23rd St., New York, NY 10010.

Polyurethane Coating

A new technical bulletin details a con-
ductive, silver-filled, two-part polyure-
thane finish. This finish is specifically for-
mulated to meet the requirements of
clectromagnetic and radio frequency inter-
ference shielding for flexible coatings ap-
plications. For more information, contact
Carroll Coatings Co., 217 Chapman St.,
Providence, RI 02905.

Solvent

A six-page brochure characterizing a
new high performance/low toxicity propy-
lene glycol monotertiary butyl ether has
been issued. Information summarizing
typical physical properties and illustrating
typical coating and cleaner formulations is
presented. Copies of the brochure, *“Intro-
ducing ARCOSOLV PTB Solvent,” are
available from the Marketing Communica-
tions Dept., ARCO Chemical Co., 1500
Market St., Philadelphia, PA 19101.

Air Preparation

Literature which describes a new air
preparation system is now available. The
system is designed specifically for use with
ionizing air systems which neutralize static
charge in a wide range of manufacturing
operations. For further information about
the 3M Model 913 air preparation system,
contact 3M, Dept. ST85-26A, P.O. Box
2963, Austin, TX 78769-2963.

Analytical Services

Analysis and testing capabilities for the
polymer and coatings industries are high-
lighted in a new brochure. The information
describes the use of instrumental tech-
niques of analysis as they apply to prob-
lem-solving in manufacturing, formula-
tion, and quality control. Request copies
from Vance Laboratories, Inc., 5728 W.
T1st St., Indianapolis, IN 46278.

Precision Batching

A new line of industrial scales for preci-
sion batching and check weighing has been
introduced in literature. Attached, post-
mounted, remote, or dual display models
are available. For further information,
write Sartorius Scale Div., 11 Kripes Rd.,
East Granby, CT 06026.

Color Analysis System

Information is now available on a new
color analysis system intended to perform
high-volume QA/QC testing on incoming,
in-progress, and finished products. Com-
plete details are available from Milton Roy
Co., Analytical Products Div., 820 Linden
Ave., Rochester, NY 14625.
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Viscosity-Temperature Sensor

A viscosity-temperature sensor which
uses a new electromagnetic measurement
principle is the subject of literature. Devel-
oped for computer monitoring and control
applications, the sensor is suited for indus-
trial environments. For more information,
write Cambridge Applied Systems, Inc.,
23 East St., Cambridge, MA 02141.

Lab & Technology Resources

The second edition of the Directory of

Federal Laboratory and Technology Re-
sources—A Guide to Services, Facilities,
and Expertise, has been published. The
work offers readers the possibility of work-
ing with special labs, research centers, test-
ing facilities, and special technology infor-
mation centers. Detailed indexes cover
subject, location by state, organization
name, and Federal agency. To order this
288-page, softcover book, send $29, plus
$3 for shipping and handling, to National
Technical Information Service, 5285 Port
Royal Rd., Springfield, VA 22161.

Silicone Antifoams

A fold-out guide to silicone antifoams
and their applications has been issued.
Contained in the folder is a tabular selec-
tion guide that matches silicone antifoam
products with their applications in a wide
range of industries. The industries covered
include food, chemical, petroleum and gas
processing, textiles, coatings, adhesives
and inks, chemical specialties, and paper.
Copies of the silicone antifoam guide, des-
ignated SUIL-552, are available from Union
Carbide Corp., Specialty Chemicals Div.,
Dept. L-3493, 39 Old Ridgebury Rd.,
Danbury, CT 06817-0001.

Electrochemical Corrosion
Measurement

A new system for automated clectro-
chemical corrosion measurement is the fo-
cus of recently issued literature. For com-
plete information on Model 342-1, write:
EG&G Princeton Applied Research, Elec-
trochemical Instruments Div., CN 5206,
Princeton, NJ 08540.

PURE PERFORMANGCE

To meet your precise filtration needs, CUNO Indus-
trial Products developed pure performance in its new
BETAPURE ™ cartridges. Using a unique thermally
bonded bicomponent polypropylene and polyethylene
fiber, the cartridge process creates a controlled pore
density gradient providing clearly defined filtration
efficiencies. higher flow rates and longer cartridge life.
BETAPURE is a chemically clean. non-migrating filter
media offering broad chemical compatibility and a rigid
structure to withstand high differential pressures.

Available in micron ratings of 1-100, lengths to 50"
with various end seal options. BETAPURE is the per-
formance cartridge for today's tough filtration demands.

CUNO Industrial Products, 400 Research Parkway.
Meriden, CT 06450.
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Product Data Sheets

Up-dated product data sheets on a com-
plete line of propylene glycol ethers and
acetates have been issued recently. These
products are designed for use in reformula-
tion of paints, cleaners, and inks which
formerly used ecthylene-based solvents.
Copies are available from the Marketing
Communications Dept., ARCO Chemical
Co., 1500 Market St., Philadelphia. PA
19101.

Chemical Resistance

A new chemical resistance guide for po-
lyvinyl chloride Type 1, Grade I users is
now available. Compiled from various lit-
erature sources, the brochure lists nearly
700 chemical materials and categorizes
their resistance to PVC Type 1. Grade 1
products. For a copy of “PVC Chemical
Resistance Guide,” contact Air Products
and Chemicals Inc., Plastics Div., Box
538, Allentown, PA 18105.

UV Energy Controller

An clectro-optic instrument which con-
trols the amount of UV energy impinged on
a workpiece in a conveyorized UV curing
system is the focus of technical literature.
The instrument permits the operator to
choose a switch selectable energy level
known to provide suitable curing, and it
automatically adjusts conveyor speed to
obtain the selected energy level. Additional
details may be obtained from Bob Radcliff.
EIT, Inc., 108 Carpenter Dr., Sterling, VA
22170.

Inspection Instrumentation

A recently released data sheet details the
features of a test kit designed to identify
and quantify water-soluble chemical con-
tamination on surfaces. The kit contains
water demineralizer, chloride ion indicator
strips, ferrous ion indicator strips. pH
paper, necessary equipment for sample
collection, a procedure booklet. and a car-
rying case. For more information, contact
KTA-Tator, Inc., 115 Technology Dr..
Pittsburgh, PA 15275.

Solvents

An cight-page booklet describing a sol-
vent for industrial coatings has been pub-
lished. Use of the new ether ester solvent in
high solids and eclectro-statically sprayed
coatings, as well as in conventional enam-
els and lacquers is covered in the booklet.
For copies of “UCAR Ester EEP.™ desig-
nated F-060101, contact Union Carbide
Corp., Solvents & Coatings Materials
Div., K3442, 39 Old Ridgebury Rd.. Dan-
bury, CT 06817-0001.
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Water-Based Polymers

A six-page folder designed as a refer-
ence to a line of acrylics, latexes, and vehi-
cles for water-borne systems is available.
Thirty-three water-based acrylics, latexes,
and vehicles are listed and matched to their
applications. Charts provide data on prop-
erties such as solids, pH, density, particle
size, viscosity, and minimum filming tem-
perature. Copies of “UCAR Acrylics, La-
texes and Vehicles,” designated F-44977J,
can be obtained from Union Carbide
Corp., UCAR Emulsion Systems, Dept.
L4488, 39 Old Ridgebury Rd., Danbury,
CT 06817-0001.

Drying Oven

A new technical product data sheet de-
scribes the features of a drying oven de-
signed for handling difficult samples when
performing Karl Fischer titrations. The
oven has an adjustable temperature range
of 20-200°C. For further information, con-
tact Mark Jackson, Product Manager,
Mettler Instrument Corp., Box 71, Hights-
town, NJ 08520.

Polyurethane Finish

A two-part polyurethane finish formulat-
ed to protect coated surfaces exposed to
outdoor conditions, as well as interior sur-
faces subjected to rigorous environments,
is described in technical literature. Among
the applications listed for the finish are
protecting exterior industrial and clectrical
equipment, outdoor control instrumenta-
tion, electronic casings and components,
military and marine hardware, and trans-
portation equipment. Contact Spectrum
Coatings Laboratories, Inc., 217 Chapman
St.. Providence, RI 02905 for additional
details.

Reactive Diluents

Two reactive diluent products specifical-
ly for coatings applications are discussed in
a newly published technical bulletin. These
products consist of an economical, low vis-
cosity polyester diol, and a high quality,
multi-functional polyol. More information
can be obtained from Inolex Chemical Co.,
Jackson & Swanson Sts., Philadelphia, PA
19148-3497.

Protective Coatings

A single-component, moisturc cured
urethane-based system which offers corro-
sion protection in the harshest environ-
ments is described in a newly issued sys-
tems/application guide. These coatings are
designed for offshore, coastal and industri-
al applications. For more information, con-
tact Pure-Cote Corporation, 11071 Sutter
Ave., Pacoima, CA 91331.
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Book Review

HOW TO AVOID
PRODUCTS LIABILITY
LAWSUITS AND
DAMAGES

By
Charles E. Witherell

Published by
Noyes Publications
Park Ridge, NJ
327 pages, $48.00

Reviewed by

Ray Taylor
Whirlpool Corp.
Benton Harbor, Ml

Product liability is a subject of vital
importance to anyone involved with con-
sumer products. This book addresses the
subject in a very comprehensive manner.

The first three chapters are devoted to
bringing about a clear understanding of
where and why product liability laws come
from, that they are real, and are here to
stay. Chapter four titled *“Your Vulnerabil-
ity’” is an excellent explanation of what we
have to live with today and should be re-
quired reading for all engineers. The fifth
chapter *‘Win-Through Prevention’’ pro-
vides a comprehensive treatise of what is
required to minimize product liability law-
suits.

The main thesis is a commitment
throughout the entire design-manufacturers
chain including packaging, sales and ad-
vertising and servicing to a safe product.
The rest of the book describes method-
ology for implementing a successful avoid-
ance program and how to respond to
product suits.

This book is very well structured, and
has been well researched with an extensive
bibliography which can be used as a refer-
ence source. It leaves the reader with a
sense of finally understanding what Prod-
ucts liability is all about and where we are
today. Highly recommended reading.

-

Solution to April “Crosslinks”
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KING ofterskyou a choice
in Blocked pTSA Catalysts

NACURE

NACURE 2500—High quality acid for
exterior durability —For High solids and
water-borne systems

NACURE 2501 —Better ketone solubility
and lower conductance

TWO NEW NACURES
2522 For faster cure at lower
temperatures

2530 For fast cure, lower conductance,
reduced wrinkling

NACURE Blocked pTSA Catalysts give you an
excellent balance of cure and stability.

For technical literature
and samples, please write
or call: Dr. Leonard Calbo,

King Industries, Inc.,

Science Road, Norwalk, CT 06855, INDUSTRIES

Phone (203) 866-5551

AUDIO/VISUAL
PRESENTATIONS

(All A/V presentations include slides, cassette tapes and scripts)

HIGH SPEED DISPERSION

Produced by the Manufacturing Committee,
Montreal Society for Coatings Technology

High speed dispersion is widely used in the man-
ufacture of protective coatings. The show covers
theoretical and practical techniques used for dis-
persion in paint plants. Color slides show labora-
tory test equipment and plant scale manufacturing
procedures. 20 Minutes (60 Slides)

INTRODUCTION TO RESIN OPERATIONS
Produced by the Manufacturing Committee,
Toronto Society for Coatings Technology

This presentation has been developed to assist in
the selection and training of resin plant operators,
and focuses on basic concepts of manufacture and
the role of a resin operator.

12 minutes (58 slides) ........................ $65

OPERATION OF A VERTICAL SAND MILL

Produced by the Manufacturing Committee,
Kansas City Society for Coatings Technology

This presentation focuses on the basics of Operating_a
vertical sandmill, and has been developed to assist in
training plant personnel in the use of this equipment.
14 minutes (73 slides) . .................oo.s. $75

A BATCH OPERATED MINI-MEDIA MILL
Produced by the Manufacturing Committee,

New York Society for Coatings Technology

This presentation describes the design and oper-
ation of a batch operated mini-media mill, and was
developed to assist in the training of plant per-
sonnel to operate such equipment. 8%2 minutes
s o o) L e e $60

TRAINING SERIES ON TEST METHODS

Volume Il (3 Lessons) Lessons vary from 7 to 11
minutes (79 slides) ......................... $70
(1) A Simple Method to Determine Microbiological
Activity—Philadelphia Society; (2) Salt Spray (Fog)
Testing Cabinet—Golden Gate Society; (3) Wet Film
Thickness Gages—Golden Gate Society.

For additional titles contact:

FEDERATION OF SOCIETIES
FOR COATINGS TECHNOLOGY
1315 Walnut Street » Philadelphia, PA 19107
215-545-1506



Coming €vents

FEDERATION MEETINGS

For information on FSCT meetings, contact FSCT, 1315 Walnut St.,
Philadelphia, PA 19107 (215-545-1506).

1986

(June 3-6)— Symposium on Automotive Color Control (SACC).
Sponsored jointly by FSCT, Detroit Society, Detroit Colour Council,
and Manufacturers Council on Color and Appearance. Michigan Inn,
Southfield, M.

(Nov. 5-7)—64th Annual Meeting and 51st Paint Industries’
Show. World Congress Center, Atlanta, GA.

1987

(Apr. 28-May 2)—Combined Federation Spring Week and Pacif-
ic Northwest Society Symposium. FSCT Society Officers Meeting on
April 28; FSCT Board of Directors Meeting on April 29; FSCT Spring
Seminar (and PNW Society Technical Sessions) on April 30 and
May 1. PNW Society activities on Saturday, May 2, will conclude
the week.

(Oct. 5-7)—65th Annual Meeting and 52nd Paint Industries’
Show. Convention Center, Dallas, TX.

SPECIAL SOCIETY MEETINGS
1986

(May 22)—Birmingham Club. Symposium: “Miracle '86."
Strathallan Hotel, Birmingham, England. (David Heath, Holden
Surface Coatings Ltd., Bordesley Green Rd., Bordesley Green,
Birmingham B9 4TQ, England).

(June 6-7)—Joint meeting of Kansas City and St. Louis Soci-
eties. Holiday Inn, Lake of the Ozarks, MO. (Steve Bussjaeger, Davis
Paint Co., 1311 Iron St., N. Kansas City, MO 64116).

(June 16)—Golden Gate Society Manufacturing Committee
Conference, “Demonstration/Determination of VOC in Solvent- and
Water-Borne Coatings.” Holiday Inn, S. San Francisco, CA.
(E. “Bud” Harmon, Borden Chemical Co., 41100 Boyce Rd., Fre-
mont, CA 94538).

1987

(Feb. 23-25)—Western Coatings Societies' Symposium and
Show, Monterey Convention Center, Monterey, CA. (Barry Adler,
Royell, Inc., 1150 Hamilton Ct., Menlo Park, CA 94025).

(Apr. 1-3)—Southern Society. Annual Meeting. Dutch Inn, Lake
Buena Vista, FL. (C. Lewis Davis, 802 Black Duck Dr., Port Orange,
FL 32019).

(Apr. 28-May 2)—Combined Federation Spring Week and Pacif-
ic Northwest Society Symposium. FSCT Society Officers Meeting on
April 28; FSCT Board of Directors Meeting on April 29; FSCT Spring
Seminar (and PNW Society Technical Sessions) on April 30 and
May 1. PNW Society activities on Saturday, May 2, will conclude
the week.
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OTHER ORGANIZATIONS
1986

(May 19-22)—“Basic Microcomputer Programs for Coatings”
Short Course sponsored by the University of Missouri-Rolla, Rolla,
MO. (Prof. James O. Stoffer, Dept. of Chemistry, University of Mis-
souri-Rolla, Rolla, MO 65401).

(May 19-23)—"Basic Microcomputer Programming for Coat-
ings"” Short Course. Univ. of Missouri-Rolla, Rolla, MO. (Prof. James
O. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO
65401).

(May 21-23)—"“Advances in the Stabilization and Controlled
Degradation of Polymers” Eighth International Conference. Luzern,
Switzerland. (Dr. A.V. Patsis, Institute in Materials Science, State
University of New York, New Paltz, NY 12561).

(June 2-6)—"Dispersion of Pigments and Resins in Fiuid
Media" Short Course sponsored by Kent State University, Kent, OH.
(Carl J. Knauss, Kent State University, Chemistry Dept., Kent, OH
44242).

(June 2-6)—"Advances in Emulsion Polymerization and Latex
Technology"” Short Course sponsored by Lehigh University, Bethle-
hem, PA. (Dr. Mohamed S. El Aasser, Dept. of Chemical Engineer-
ing, Sinclair Lab #7, Lehigh University Bethlehem, PA 18015).

(June 10-11)—Industrial Color Technology Seminar sponsored
by Applied Color Systems, Inc. Cleveland, OH. (Ms. Bobbie Deel,
ACS, 2848 M Carolina Center, |-85 S., Charlotte, NC 28208).

(June 10-16)—CHINAPLAS 86. International Exhibition Centre,
Beijing, China. (Kallman Associates, 5 Maple Court, Ridgewood, NJ
07450).

(June 11-12)—"Coatings for Wood" Seminar sponsored by the
Paint Research Association. Forum Hotel, London, England. (Dip
Dasgupta, Head of Information, Paint Research Association, Walde-
grave Rd., Teddington, Middlesex TW11 8LD England).

(June 15-18)—60th Colloid and Surface Symposium. Georgia
Institute of Technology, Atlanta, GA. (Symposium Chairman, M.J.
Matteson, School of Chemical Engineering, Georgia Institute of
Technology, Atlanta, GA 30332).

(June 15-18)—1986 Annual Meeting of Inter-Society Color
Council. Ryerson Polytechnical Institute, Toronto, Ont. (Dr. Peter
Kaiser, Dept. of Psychology, York University, 4700 Keele St.,
N. York, Ont. M3J 1P3).

(June 17-19)—"Industrial Painting Processes” clinic sponsored
by AFP/SME. Toronto, Ont., Canada. (Diane Korona, SME Special
Programs Div., SME Dr., P.O. Box 930, Dearborn, M| 48121).

(June 18-19)—"“Care and Maintenance of Exterior Timber”
Symposium co-sponsored by Paint Research Institute and Prince
Research Laboratory, Crest Hotel, London, Heathrow, England. (Dip
Dasgupta, PRA, Waldegrave Rd., Teddington, Middlesex TW11 8LD
England).

(June 23-26)—SUR/FIN '86-Annual Technical Conference of
American Electroplaters and Surface Finishers Society. Civic Center
and Wyndham Franklin Plaza Hotel, Philadelphia, PA. (Mary Lou
Dowdell, AESF, 12644 Research Pkwy., Orlando, FL 32826).

(July 1-3)—Industrial Color Technology Seminar sponsored by
Applied Color Systems, Inc. Myrtle Beach, SC. (Ms. Bobbie Deel,
ACS, 2848 M Carolina Center, -85 S., Charlotte, NC 28208).

(July 3-6)—Oil and Colour Chemists’ Association Australia.
28th Annual Convention. The Estate, McLaren Vale, South Australia.
(OCCAA, 6 Wilson Ave., Felixstow, South Australia 5090, Australia).

(July 7-11)—"Organic Coatings Science and Technology”
Twelfth International Conference. Athens, Greece. (Dr. A.V. Patsis,
Institute in Materials Science, State University of New York,
New Paltz, NY 12561).
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(Aug. 11-15)—"“Physics and Chemistry of Coatings & Films”
Program. Gordon Research Conference. Plymouth State College
(S), Plymouth, NH. (Dr. Alexander Cruickshank, Director, Gordon
Research Center, University of Rhode Island, Kingston, Rl 02881).

(Sept. 3-4)—Industrial Color Technology Seminar sponsored by
Applied Color Systems, Inc. Lancaster, PA. (Ms. Bobbie Deel, ACS,
2848 M Carolina Center, I-85 S., Charlotte, NC 28208).

(Sept. 3-5)—"Estimating for Painting Contractors and Mainte-
nance Engineers” Short Course. Univ. of Missouri-Rolla, MO. (Prof.
James O. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla,
MO 65401).

(Sept. 7-12)—Symposium on High Solids Coatings. Sponsored
by the ACS Div. of Polymeric Materials: Science and Engineering.
Anaheim, CA. (George R. Pilcher, Hanna Chemical Coatings Corp.,
P.O. Box 147, Columbus, OH 43216).

(Sept. 7-12)—ACS, Div. of Polymeric Materials: Science and
Engineering. Anaheim, CA. (T. Davidson, Ethicon, Inc., Route 22,
Somersville, NJ 08876).

(Sept. 8-13)—190th National Meeting. American Chemical Soci-
ety. Chicago, IL. (ACS, A.T. Winstead, 1155 16th St. N.W., Washing-
ton, D.C. 20036).

(Sept. 9-11)—RadCure '86—Association for Finishing Pro-
cesses of the Society of Manufacturing Engineers Conference and
Exposition. Baltimore Convention Center, Baltimore, MD. (AFP/SME
Public Relations, Society of Manufacturing Engineers, One SME Dr.,
Dearborn, M1 48121).

(Sept. 15-17)—13th International Naval Stores Meeting. Wal-
dorf-Astoria, New York, NY. (Douglas E. Campbell, Executive Direc-
tor, Pulp Chemicals Assn., 60 E. 42nd St., New York, NY).

(Sept. 15-19)—53rd Introductory Short Course on “The Basic
Composition of Coatings.” Univ. of Missouri-Rolla, MO. (Prof. James
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O. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO
65401).

(Sept. 21-23)—Canadian Paint and Coatings Association. 74th
Annual Convention. Hilton Hotel, Quebec City, Que., Canada.
(CPCA, 515 St. Catherine St. W, Montreal, Que., Canada H3B 1B4).

(Sept. 21-26)—XVliith Congress of FATIPEC. (Federation of
Associations of Technicians in the Paint, Varnish, and Printing Ink
Industries of Continental Europe). Venice, ltaly. (C. Bourgery, Secre-
tary General of FATIPEC, 76 Bivd. Pereire, 75017 Paris, France-or-
Amleto Poluzzi, AITIVA, Piazzale R. Morandi 2,20121 Milano, ltaly).

(Sept. 22-25)—“Your Chosen Finish.” FINSTRAT Conference
and Exposition sponsored by the Association for Finishing Pro-
cesses of the Society of Manufacturing Engineers. Long Beach, CA.
(Gerri Andrews, SME, Public Relations Dept., One SME Dr., P.O.
Box 930, Dearborn, MI 48121).

(Sept. 23-25)—"Industrial Painting Processes" clinic sponsored
by AFP/SME. Indianapolis, IN. (Diane Korona, SME Special Pro-
grams Div., SEM Dr., P.O. Box 930, Dearborn, Ml 48121).

(Sept. 29-Oct. 3)—13th Introductory Short Course on “Paint
Formulation.” Univ. of Missouri-Rolla, Rolla, MO. (Prof. James O.
Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO
65401).

(Oct. 1-2)—Industrial Color Technology Seminar sponsored by
Applied Color Systems, Inc. Minneapolis, MN. (Ms. Bobbie Deel,
ACS, 2848 M Carolina Center, |-85 S., Charlotte, NC 28208).

(Oct. 8-10)—SPI/SPE Plastics Show and Conference—South
Georgia World Congress Center, Atlanta, GA. (Jeffrey A. Forger,
Conference and Programs Director, SPE, 14 Fairfield Dr., Brookfield
Center, CT 06805-0403).

(Oct. 13-17)—"Physical Testing of Paints & Coatings" Short
Course. Univ. of Missouri-Rolla, Rolla, MO. (Prof. James O. Stoffer.
Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO 65401).

FORTUNE 250 COMPANY NEEDS:

SUPERVISOR,
COATING
DEVELOPMENT

PhD Polymer Chemistry/Organic
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plastics, polymers and coatings.
Knowledge of UV curable coatings
preferred. Solid supervisory experi-
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tomer interaction. Some travel.
Position at corporate headquarters,
upstate New York.
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(Oct. 27-28)—Industrial Color Technology Seminar sponsored
by Applied Color Systems, Inc. Dalton, GA. (Ms. Bobbie Deel, ACS,
2848 M Carolina Center, I-85 S., Charlotte, NC 28208).

(Oct. 27-31)—"Modern Instrumentation for the Polymer & Coat-
ings Industry” Short Course. Univ. of Missouri-Rolla, Rolla, MO.
(Prof. James O. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla,
Rolla, MO 65401).

(Nov. 3-4)—Industrial Color Technology Seminar sponsored by
Applied Color Systems, Inc. Atlanta, GA. (Ms. Bobbie Deel, ACS,
2848 M Carolina Center, I-85 S., Charlotte, NC 28208).

(Nov. 3-5)—Paint Research Association. Sixth International
Conference, Sheraton Hotel, Brussels, Belgium. (D. Dasgupta, PRA,
8 Waldegrave Rd., Teddington, Middlesex TW11 8LD, England).

(Nov. 3-5—Annual Meeting of National Paint and Coatings
Association. Hilton Hotel, Atlanta, GA. (Karen Bradley, NPCA, 1500
Rhode Island Ave., Washington, D.C. 20005).

(Nov. 21-23)—39th Annual Show and Convention of National
Decorating Products Association. Cervantes Convention Center, St.
Louis, MO. (Lillian Smysor,* NDPA, 1050 N. Lindbergh Blvd., St.
Louis, MO 63132).

(Dec. 3-5)—Industrial Color Technology Seminar sponsored by
Applied Color Systems, Inc. Orlando, FL. (Ms. Bobbie Deel, ACS,
2848 M Carolina Center, 1-85 S., Charlotte, NC 28208).

1987

(Mar. 17-19)—Powder Coatings '87. G-MEX Exhibition Center,
Manchester, England. (Mervyn W.K. Little, Specialist Exhibitions
Ltd., Grantleigh House, 14-32 High St., Croydon, CRO 1YA Surrey,
England).

(Apr. 5-10)—ACS, Div. of Polymeric Materials: Science & En-
gineering, Anaheim, CA. (T. Davidson, Ethican, Inc., Route 22,
Somersville, NJ 08876).

(May 31-June 5)—Sixth International Meeting on Radiation Pro-
cessing Skyline and Holiday Inn Hotels, Ottawa, Ont., Canada. (Mrs.
E. Golding International Meeting on Radiation Processing, P.O. Box
13533, Kanata, Ont., Canada K2K 1X6).

(June 17-19)—"Chemically Modified Surfaces” Conference co-
sponsored by Colorado State University and Dow Corning Corp.
Holiday Inn, Fort Collins, CO. (Ward T. Collins, Mail Stop C41C00,
Dow Corning Corp., Midland, MI 48686-0994).

(June 17-20)—O0il and Colour Chemists’ Association Biennial
Conference. Eastbourne, England. (Mr. R.H. Hamblin, Director &
Secretary, OCCA, Priory House, 967 Harrow Rd., Wembley, Middle-
sex, England HAO 2SF).

(Sept. 15-18)—XVIith Congress of AFTPV (French Association
of Paint and Varnish Technicians) and Eurocoat. Nice, France.
(J. Roire, 5, Rue Etex, 75018 Paris, France).

(Nov. 7-11)—10th International Congress on Metallic Corrosion
sponsored by Central Electrochemical Research Institute on behalf
of International Corrosion Council. Madras, India. (Dr. V.l. Vasu,
Chairman, ICMC Organizing Committee, Director CERI, Karaikudi
623006, Tamil Nadu, India).

1988

(Oct. 18-21)—12th World Congress on Metal Finishing, INTER-
FINISH 88. Palais des Congres, Paris, France. (SEPIC INTERFIN-
ISH), 17 rue d'Uzes, 75002 Paris, France).
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Jumbug’ from Hillman

Just when everything seemed to be going right and the
promise of spring lightened one’s spirits, along came a
package from Dr. Tom Miranda containing a load of ref-
use—otherwise known as “Robert Ahlf's Words of Doubt-
ful Wisdom.” Among other things, “Humbug from Hillman”
is dedicated to harassing the JCT readers who are incau-
tious enough to reach this last page. Bob Ahlf has been
most helpful in this project. This month’s harassments are:
—Sitting on your hands may not be the best way to cover

your butt.

—If you and | stick together, we’ll never be alone.

—Self pity is better than none.

—Life teaches you many things, some of which you didn'’t
want to learn.

—In the winter, when you need daylight, the government
takes away daylight savings time.

—Lots of businesses are like show business.

—Don't trust people who always lie to you.

—Don’t worry about your job while you're gone, we'll have

a girl from the cafeteria do it during her lunch hour.
—There ought to be a law against crime.

—You look good, but | wouldn’t invest much in lifetime
guarantees.

Not to be outdone (obviously, no great difficulty), Henry
Pritula contributed a line of frozen refuse from his perch in
Canada. We'll annoy you with some of his collection from
time to time. This month, Henry adds to the list of “How
You Can Tell It's Going To Be A Rotten Day” with:

—You wake up face down on the pavement.

—You put on your bra backwards and it fits better.

—You want to put on the clothes you wore home from the
party and there aren’t any.

—You wake up and discover your waterbed broke and
then realize you don’t have a waterbed.

—Your income tax check bounces.

—You put both contact lenses in the same eye.

—You walk to work and find your dress is stuck in the
back of your panty hose.

—You're past fifty and the rabbit dies.

Henry also found the Murphy of Murphy’s Law was an
optimist when he philosophized that “Anything that can go
wrong, will.” Henry added the following observations with-
out identifying from whence they came. We apologize for
that and for repeating them.

—No good deal goes unpunished.

—Leakproof seals, will.

—Self starters, will not.

—All warranties expire on the date of invoice.

—interchangeable parts, won't.

—The repairman will never have seen a model like yours
before.

—Never play leapfrog with a unicorn.
—If you try to please everybody, nobody will like it.

Since things are going so badly for you this month, you
might as well suffer through this gem contributed by Frank
Borrelle from “Association Trends.”

A visitor to one of the Aleutian Islands off Alaska broke
his glasses. He was told by his guide that he couldn’t get
the glasses repaired until he returned to Anchorage.

“You mean there aren't any optometrists on the
island?” said the man.

“If you see one,” replied the guide, “it will be an optical
Aleutian!”

Lou Eromenok, a devoted and active New York Society
member of many years has, nonetheless, been foolish
enough to be devoted and dedicated to reading “Hum-
bug.” Now, Lou has compounded this folly by sending me
some choice nonsense from the Flemington, NJ “Demo-
crat” (Reagan supporters, please copy), as prepared by
Dereck Williamson.

—Tim’s truth—"1f you want to catch fish, you gotta fish.”

—Nobody is ever ready in ten minutes.

—If a public building has two glass doors, one will be .
locked.

—You always push the locked door first.

—Shelley's warning—"“Never participate in a sport that
has an ambulance standing by.”

—If you tell a plumber there’s no hurry, you'll get no
plumber.

—The tool to unjamb the kitchen drawer is in the drawer.

—If you take just one picture, something will be wrong
with it. If you take several, they'll all come out.

—A wasp will fly into a car, but not out.

—You need glasses to find your glasses.

—In every group picture, somebody will have closed eyes.

Warning! Coming attraction: Excerpts from *How to Paint”
by F.S. Gardner, 1875 . . . as dug up by Sal Sanfilippo.

—Herb Hillman
Humbug's Nest
P.O. Box 135
Whitingham, VT 05361
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LEXOREZ
The family of polyester resins from Inolex
that covers your biggest coatings needs.

Coatings technology is demanding. Harsh environmental conditions. Stringent government regulations.
High performance requirements. Those are tough challenges for the formulator to address. Thank-
fully, plenty of help is available from a single source: Inolex.

Our ever-growing LEXOREZ line consists of polyester resins and polyols for nearly every coatings
application under the sun (as well as for most “inside” jobs). Whether your industrial or maintenance
coating requirements call for a solvent, water-borne, or high solids system, it's likely Inolex has a
compatible and cost effective LEXOREZ product.

Naturally, a product range that wide encompasses a wealth of end-use properties. Excellent
adhesion, impact resistance, hardness, and weatherability are but a few. And Inolex’s technical staff knows
how to achieve these results without sacrificing other vital features like processability and EPA
compliance, particularly in the limiting of VOC emissions.

One of our ever-growing family of LEXOREZ polyesters will most likely cover your coating
requirements. But if not, Inolex’s R & D and application development teams will be
glad to work with your technical staff to develop products to meet your needs.

Inolex Chemical Company, Jackson and Swanson Streets, Philadelphia,

PA 19148, 215/271-0800, Telex: 834617. innovates!



Photo using polarized light of 5-micron polyethylene particle at 15,000X magnification

Regional Office: Chicago, IL {312) 629-4652

Sales Representatives:

Cemsac Chemical
St. Louis, MO (314) 532-4330

M.D. Chemicals
Grand Prairie, TX (214) 262-6051

Sexton & Co.
Cincinnati, OH (513) 542-1925

Carron Graphix Corp.
Pasadena, CA (818) 355-1720

J.M. Gillen Co.
Carnegie, PA (412) 279-3300

Outside the U.S. and Canada TELEX us at 138691 for local representative’s name.

Shamrock Chemicals Corporation
Foot of Pacific Street, Newark, New Jersey 07114

Just add

7.3 Trillion" of these

S.E. Firestone Associates
Philadelphia, PA (215) 635-1366

Industrial Colours & Chem
Brampton, ONT. (416) 453-7131

Kinsmen Corp.
Atlanta, GA (404) 355-9550

Phone: (201) 242-2999

and stir!

They'll disperse uniformly in
any coatings formulation.
Representing approximately
1% of your coating, they'll
provide mar and abrasion re-
sistance without reduction of
gloss and with no loss of in-
tercoat adhesion. Shamrock
is the originator, the innovator
of controlled particle size
powdered polyethylene (our
$-394, and S-395) and PTFE
(our SST) for the coatings
industry. We focus on the
wetting characteristics of your
vehicle. We manufacture un-
der rigid quality controls and
to exact grind specifications.
Let us provide samples for
your consideration. Our team
of laboratory and field spe-
cialists is ready to serve you.

“represents the number of 5-micron par-
ticles of polyethylene per pound. For
example, a 1% addition to one gallon of
coating (WPG - 10.0) would represent
730 Billion 5-micron particles.
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