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EVEN IN
OXYGENATEDSOLVENIS,

. YOUNEEDA
UFELONG COMPANION.

When things get tough, it's
good to have a trusted friend to
depend on.

As environmental demands get
tougher, you can count on us to be
at your side.

Were the leading supplier of
oxygenated solvents. Committed to
providing you with an economical
and efficient answer to environ­
mental controls.

Were prepared to help meet
your volume requirements through
the 1980's. As well as give you all
the technical assistance you need in
your formulations.

We understand the problems
you face and will continue working
with you to solve them. You'll be
drawingonfiftyyearsofexperience.

() 1979 lone Ranger Television, Inc.

Weve written a guide describ­
ing our twenty-five organic
cosolvents for waterborne coatings.
It's free, along with product infor­
mation and safety data sheets, by
writing Dept. RAM, 270 Park
Avenue, NewYork, N.Y. 10017. Or
contact your Union Carbide
representative.

You11 not only be getting the
widest line of products in the
business.

But a faithful companion as
well, Kemo Sabay.

PEOPLE PLANNING THE FUTURE.

•Solvents & Intermediates
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Gadgets and Gimmicks Return

A popular feature at several Federation Annual Meetings some years ago was a dis­
piay of"gadgets and gimmicks," a collection of innovative cost-savingdevices and test
methods, developed by members for use in the laboratory or on the production floor.

This year the Gadgets and Gimmicks display will again be a feature at the Annual
Meeting and Paint Industries' Show, to be held October 29-31 in Atlanta.

Winning entries will receive cash prizes ($100, first; $50; second; and $25, third) and
a certificate. The entries will be grouped in two categories, production and laboratory,
with three prize winners in each.

Descriptions and photos of the award-winning displays will be subsequently
published in JCT.

So, if you have a cost-eutting or labor-saving device or test method that you might
enter, now's the time to make plans to do so. Submit your idea with a drawing,
photograph or other visual means of describing it to either of the following:
Laboratory-Thad Broome, Precision Paint Corp., 5275 Peachtree Ind. Blvd.,
Atlanta, Ga. 3·1341; Production-Carroll Scholle, 6530 N. Greenview Ave., Chicago,
Ill. 60626.

Your entry could not only win a prize but might also generate ideas for cutting costs
and improving productivity by those viewing the displays. And both you and the
industry would be winners.-TAK

Vol. 52, No. 662, March 1980 7
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Go by the books.



Now read everything
you've always wanted to

knowabout rheologyand
NL products for coatings.

ChemicalsN

use RHEOLATE 1 in acrylic latex paints
and includes typical formulations. It shows
you how RHEOLATE 1 is easy to incorpo­
rate, how enzyme resistant it is and how
remarkably cost effective it is when
compared to other thickeners.

All three books were written by
people deeply committed to the industry.
For more than 100 years NL Industries has
been developing the breadth of line and
quality control necessary to help you with
your manufacturing and formulation
problems. The basics of what we have
learned are in these three books. Combine
this information with the well-known
detailed help of Nt's technical staff and
you're on your way to coatings that will
perform better.

Go by the books. The NL books.
Order today. Just fill out and mail the
coupon.

These three authoritative books show
you how NL products can help you solve
your formulation problems.

The Nt Rheology Handbook. Rheo­
logy is a complex subject. This handbook
presents the basic concepts of flow and
thickening and provides a practical guide
to the selection and efficient use of
NL rheological additives.

Nt Products for Coatings. Describes
one of industry's broadest range of both
solvent and waterbase rheological addi­
tives and a unique line of anti-corrosive
pigments, fire retardents, castor oils and
derivatives, and exterior latex modifiers.
The book includes typical properties of
each product along with its principal uses.

RHEOLATpM 1. A Rheological Add­

itive for Acrylic Latex Paint. Describes
the properties of this unique thickener. It
gives you detailed information on how to

Mail this coupon to: NL Chemicals/NL Industries, Inc.,
P.O. Box 700, Hightstown, NJ 08520
Attn: Coatings Technical Service
Please send me a copy of D The NL Rheology Handbook
D NL Products for Coatings
D RHEOLATETM 1. A Rheological Additive for Acrylic Latex Paint.
Please have your representative contact me.
Name Title _

Company _

Address _

City State Zip _



Adding epoxy resin pre-reacts
modified with Hycar® CTBN
Reactive Liquid Polymer to
coating formulas will make
significant improvement in
resistance to impact, thermal
shock and chemicals. Also
increased peel strength,
flexibility and resistance to
vibration and stress cracking.
All this while maintaining
typical epoxy resin adhesion,
abrasion resistance and
electrical properties.

Impact
By adding the pre-reacts
containing Hycar(1\l CTBN to
an epoxy resin in laboratory
tests, a 500% increase
in impact resistance, as
measured by Gardner impact
methods, has been observed

by formulators of corrosion
resistant maintenance coatings.
Recommended end uses
include coatings for storage
tanks, piping, flooring and
electrical apparatus.
Conical Mandrel
Almost every coating
formulation containing the
pre-react modified with
HycarC10 CTBN passed the
VB-inch conical mandrel test.
Little if any effect on thermal­
mechanical properties and
corrosion resistance was
experienced.
Salt Spray Resistance
In addition to impact and
flexibility, epoxy pre-reacts
containing HycarOO RLP
improve salt spray resistance
(ASTM D 610). Spot rusting

was extensive (1-2) for an
unmodified clear formulation
after 200 hours; slight (8-9)
for'the same fonnulation
modified.

For minimizing physical
wear or chemical corrosion on
flooring, piping, storage or
other vulnerable equipment,
consider adding pre-reacts
containing Hycar"O RLP to
your epoxy coatings. For
specific test results, specifica­
tions and samples, contact
The BFGoodrich Company,
Chemical Group, Dept. JP-36,
6100 Oak Tree Boulevard,
Cleveland, Ohio 44131.

~lFGoodrich
Chemical Group

A.cId our Hycar®RLP
toyour epoxycoalings

ancl waleli Ihem
slancllhe lesl.

Modified epoxy coating (left) withstands reverse impact test with no rupture of coating, Unmodified control
sample (right) displays extensive cracking, exposing base material to corrosive attack,

We're the ChemicalGroup of BFGoodrich.
10 Journal of Coatings Technology



Allied Chemical....yourchrome chemicals resource
For 25 years, Allied Chemical has

provided a full spectrum of chrome
chemicals for industry's needs, Take
a look, Starting at the top, there's
Sodium Chromate, Potassium
Chromate, Sodium Bichromate,
Ammonium Bichromate, Potassium
Bichromate, Chromic Acid and
KOREON® One-Bath Chrome Tan,

Today, on our 25th Anniversary,
no one can give you a broader line, , .
or better service. Allied Chemical

provides not only the quality chemi­
cals you need but the technical
support so essential for economical
production.

It's part of Allied Chemical's
long-term commitment to chrome
chemicals users. A commitment that
includes the latest in manufacturing
know-how, a professional team of
technical experts and a dependable
delivery network.

So, next time you think chrome

chemicals, think of Allied Chemical
as your chrome chemicals resource.
For a full-line of quality chemicals.
For technical support. And for
service.

For the full story on Allied
Chemical's chrome chemical
commitment, call or write: Richard
L. Mulholland, Manager of
Marketing, Chrome Chemicals
Allied Chemical Corporation, P. O.
Box 1053R, Morristown, NJ 07960

Vol. 52, No. 662, March 1980

The chemical technology resource
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~I Chemical
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COPPER PHTHALOCYANINE (CPC) PIGMENTS IN
INDUSTRIAL WATER-BORNE SYSTEMS-P.G. Schmidt

Journal of Coatings Technology, 52, No. 662, 37 (Mar. 1980)

Copper phthalocyanine pigments in water-reducible
paints have been found to be sterically stabilized through
secondary bonding forces. The strengths of these bonds
were determined by measuring the thermodynamic work
of adhesion between the pigment and paint resins. A posi­
tive work of adhesion value indicates pigment-polymer
bonding, but not necessarily pigment stabilization. A
negative value indicates non-bonding conditions and
pigment instability. Color stability as "drift" was instru­
mentally measured and related to pigment-polymer work
of adhesion.

AN IMPROVED DRAWDOWN BLADE-D.A. Holtzen

Journal of Coatings Technology, 52, No. 662, 43(Mar. 1980)

Nonuniformity of paint drawdown film thickness results in
considerable error when determining scattering coeffi­
cients of prime hiding pigments. Simple modification of
drawdown blades routinely used in paint laboratories
results in improved uniformity and reduces thickness
variation by approximately 30%. Redesigned blades mini­
mize pressure, viscosity, and rate effects.

NEW FORMULATING PARAMETERS IN THE SWITCH
FROM BAG TO SLURRY CLAY-T.G. Brown, W.S. Stoy,
and B.P. Scibek.

Journal of Coatings Technology, 52, No. 662, 49 (Mar. 1980)

Latex flats made by converting to total slurry pigments
offer savings primarily because of increased production
rates. Dispersant levels should be carefully reduced in
this switch.

Delaminated and hydrous kaolin slurries can replace
dry calcined clay in higher PVC light and dark tint bases.
Delaminated slurries exhibit superior hiding and tinting
strength, particularly in light tint systems. Both types of
slurries provide better enamel holdout and stain resis­
tance. Burnish and scrub resistance of calcined clays can
be compensated for by the adjustment of flatting agents.
The 65% PVC high kaolin paints develop maximum
opacity and tinting strength, better than the 55% PVC
series, with no appreciable sacrifice in film integrity.
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NATURAL OCCURRENCE AND VOLATILITY OF BEN­
ZENE, TOLUENE, AND XYLENE IN PETROLEUM THIN­
NERS-W.H. Ellis and C.D. McLaughlin

Journal of Coatings Technology, 52, No. 662, 61 (Mar. 1980)

Benzene, toluene, and xylene are of increasing concern to
regulatory agencies because of potential acute and
chronic health effects. Gas chromatographic analyses of
fractions from laboratory fractional distillations showed
that occurrence of an aromatic compouhd in a solvent
depends upon its percentage in the original crude oil, the
solvent distillation range, and distillation efficiency.
Evaporation experiments and analyses afvapor and liquid
in equilibrium showed that volatility is sometimes influ­
enced by molecular interactions.

Special analytical techniques were required to deter­
mine benzene, toluene, and xylene concentrations in
mixtures with other hydrocarbons.

ENERGY CONSIDERATIONS IN STRIPPING PAINT
FROM HOOKS AND RACKS-C.J. Madigan

Journal of Coatings Technology, 52, No. 662, 73 (Mar. 1980)

Hooks and racks used to transport parts through indus­
trial paint systems require periodic cleaning to remove
accumulated paint. A common paint stripping method is
the molten salt bath system. While this is an effective
method, there are several drawbacks. Energy and chemi­
cal requirements are high. This paper reviews the evalua­
tion of the alternate methods considered for replacement
of a molten salt bath system at a large appliance manu­
facturing facility. Alternate paint stripping methods evalu­
ated are: hot strippers, cold strippers, mechanical abra­
sion, incineration, paint burn-off, pyrolysis, and fluidized
sand bed. Factors considered in the evaluation are:
stripping effectiveness, operating time, energy require­
ments, chemical requirements, and associated environ­
mental, health and safety factors. Energy requirementsas
well as the energy forms used are important considera­
tions when evaluating a system for future applications,
and these considerations are discussed. The basis of the
evaluation is a large appliance manufacturing facility
where 550 racks are stripped per day, an average of
approximately 230 kilograms of paint stripped per day.
The results of this study indicate that the paint burn-off,
pyrolysis, and fluidized sand systems are acceptable for
replacement of the molten salt bath system.

Journal of Coatings Technology



MINERALS. PIGMENTS & METALS DIVISION
8CX-10. 235 East 42nd. Street. New York, N.Y. 10017

- PLUS GREAT TECHNICAL SUPPORT
Pfizer's dedication to the paint & coatings industry is evidenced in many ways-but
perhaps most notably in technical back-up support to our customers in it. This is in
the main provided through the problem-solving services of our incomparable Re­
search Center.

For more information of possible interest and value,
write for a free copy of our new product brochure.

EXTENDERS
Pfizer produces-with controlled proper­
ties-ground limestone, dolomite, and
talc in grades that are highly effective
formulation components for the majority
of all types of paints and coatings-con­
tributing notably to their performance
and durability. Pure and uniform, white
and bright, they have many other signifi­
cant and useful characteristics.

COLORS
The majority of Pfizer's iron and chro­
mium oxide pigments are high purity
uniform synthetics. They have exceptional
hiding power, tinting strength, perman­
ence, abrasion and chemical resistance.
All have good dispersibility-and some
yield full color development and high
Hegmans quickly enough to result in
marked energy, time and labor savings.



Annual Meeting Slated for October 29-31
At Civic Center in Atlanta, Ga.

Head of Gravure Research Institute
To Deliver Keynote Address

The Federation's 58th Annual Meeting
and 45th Paint Industries' Show will be
held October 29-31 at the Civic Center,
in Atlanta, Ga. Preliminary arrange­
ments are well underway and advance
indications are that this year's event will
mirror the very successful Annual Meet­
ing and Show last held there in 1974.

Technical Sessions

Program Chairman Hugh W. Lowrey,
of Indurall Coatings, Inc., Birmingham,
Ala., and his committee are putting
together a selection of presentations
which should have appeal for a good
cross-section of those attending. Theme
for this year's event is ''Three R's for the
Eighties: Research, Resources, and Reg­
ulations."

Concurrent sessions will be held
throughout the three-<lay meeting, but
will be scheduled to avoid conflicting
presentations.

Paint Industries' Show

All available exhibit space has been
sold out for the 1980 Show, which will be
the largest in Federation history. It will
be held in the Civic Center, concurrently
with the Annual Meeting.

The Paint Industries' Show is the only
national exhibit of raw materials and
equipment used in the formulation,
testing and manufacture of paints and
related coatings.

Room Reservations

Blocks of rooms have been set aside at
the Atlanta Hilton (headquarters hotel)
and the Marriott, Hyatt Regency, and
Holiday Inn.

All housing reservations must be on
the official form furnished by the Federa­
tion.

These forms will be mailed to all
members in the next several weeks, and
additional copies will be available from
Federation headquarters.

Housing will be handled by the Atlanta
Convention and Visitors Bureau, who
will accept and process only those
requests on the official form.

NPCA Meets Same Week

The National Paint and Coatings
Association will hold its Annual Meeting
on October 27-29 at the Atlanta Hilton
Hotel.

The back-to-back scheduling of Asso­
ciation and Federation events provides
coatings industry personnel with a full
week of programming geared specifically
to their interests.
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The Federation is pleased to
announce that Harvey F. George,
Executive Vice President and Re­
search Director of Gravure Re­
search Institute, will present the
E. W. Fasig Keynote Address at
the 1980 Annual Meeting.

Mr. George,
who will be fea­
tured at the
Opening Ses­
sion on Wednes­
day morning,
October 29, will
speak on "The
Challenges of
the 80's in
Coatings and
Graphic Arts." H. F. George

Born in New York City, Mr.
George received a Bachelor of
Mechanical Engineering Degree
cum laude in 1945 from the City
College of New York, where he
was elected to Tau Beta Pi,
Engineering Honor Society, and
Pi Tau Sigma, Mechanical En­
gineering Honor Society. He re­
ceived a Master of Industrial
Engineering Degree from New
York University in 1952 and did
doctoral research in management
of research and development.
Prior to entering the graphic arts
field with Merganthaler Linotype
Co. in 1949, Mr. George worked as
an aircraft stress analyst and struc­
tures engineer at Fairchild Avia­
tion Corp., and was project en­
gineer on the development of a
Sterling cycle engine for the Navy
with North American Philips.

Mr. George has more than 30
years of broad experience in the
graphic arts and related fields and
has served in his current capacity
since 1955. Prior to joining Gra­
vure Research Institute, he was
head of the graphic arts research
section of Merganthaler for six
years. He was recruited by the
Board of Directors of GRI to set
up an9 head its, 1i st research
laboratory. PFior to that GRI
research was conducted at Battelle
Memorial Institute in Columbus,
Ohio. During Mr. George's tenure,
the Institute has grown many fold
in membership and research ex­
penditures, and has an excellent

record of accomplishment in print­
ing research.

Mr. George has traveled exten­
sively, keeping abreast of gravure
developments for his organization.
He is well known in, and has many
contacts within, the graphic arts
industry and many printing re­
search institutes throughout the
world as a member of the Interna­
tional Association of Research
Institutes for the Graphic Arts
Industry, of which he is Vice
Chairman. He coordinates re­
search programs with the Euro­
pean Rotogravure Association,
with which GRI is affiliated.

He holds more than two dozen
U. S. and foreign patents on offset
and gravure press developments,
including the gravure electrostatic
assist process which is widely used
on gravure presses throughout the
world, more than 2,000 units
having been installed.

Mr. George is Past President of
the Technical Association of
Graphic Arts, Past Chairman of
the T APPI Graphic Arts Commit­
tee, a member of the Executive
Committee of the Research and
Engineering Council of the Graphic
Arts, Chairman of the Gravure
Industry Emisson Control Sub­
committee which represents the
gravure industry with the EPA and
other government agencies, and is
active in the Gravure Technical
Association. He frequently partici­
pates in conferences as both an
organizer and speaker and is the
author of numerous articles on
gravure printing and a contributor
to McGraw-Hili's "Encyclopedia
of Science & Technology," and
Van Nostrand's "Handbook of
Pulp and Paper Technology."

He is also a member of the
American Society of Mechanical
Engineers, Static Electricity Com­
mittee of the National Fire Protec­
tion Association, Society of Pho­
tographic Scientists and Engineers,
Society of Photo-Optical Instru­
mentation Engineers, and the
American Society of Association
Executives. He received the TAGA
Honors Award for outstanding
contributions to the graphic arts
industry in 1979.

Journal of Coatings Technology
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Who'd expect the foremost supplier of mercurial
microbicides to have an outstanding non­
metallic package preservative? Anyone who
knows Troy!

With the industry's most extensive line of both
types of biocides, we can afford to be objective.

So, if you've decided that an organic
preservative is your best bet, take a hard look
at Troysan 174, a cost effective non-mercurial
that keeps the quality of latex high. And
material costs low.

Troysan 174 has demonstrated consistent
prevention of bacterial spoilage in millions of
gallons of finished product. And cost savings in
scores of plants.

An easy-to-use liquid, it can be added to your
formulation at any point in the manufacturing
process.

Its remarkable preservative properties have
been put to use in water-based systems,
including resin emulsions, adhesives, dispersed
colors and ready-mix joint cements.

Troysan 174. Proved and practical.

From Troy, your source for biocides.

Samples and technical data on request.

rt~
174



Fiveways.to
assistcoating

qualit~
(1) Witco® driers. Our metallic carboxylates

are manufactured to insure controlled metal
concentration, low viscosity and light color.
Their high quality is the result of long
experience, continuous research and rigid
laboratory control.

(2) Witeo® ",etallie stearates. Our stearates
are noted for their uniformity of composition,
color and particle size. Try our recommended
aluminums or calciums in oleoresinous
coatings for improvement of pigment
suspension and modification of flow
properties. Special zinc grades are available
to enhance lacquer sandability.

(3) Keyeide® X-10. A stabilized form of
tributyltin oxide, Keycide X-1 0 is an effective
antimildew additive especially useful in
polyvinyl acetate latex paints.

(4) Bilab® Bubble Breaker® foam-control
agents. Our defoamers and antifoamers
can help eliminate foam problems in
production and use of water-based coatings.

(5) Witeo Surfactants. Our surface-active
agents cover a broad product range,
including pigment grinding aids, pigment
dispersants, pigment suspension agents, and
flow-control agents.
Return coupon below tor further information.

Please send me informa
for coatings.

o Driers. 0 Metallic
o Foam-control

r---------- - - - - - -- ---~

I Witco Chemical Corporation, Organics Division, Dept P6, I
I 6200 W. 51 st Street, Chicago, Illinois 60638 I
I
I
I
I
I
I Name _
I
I Title -------

I Comoanv _

: City & State Zip I
- - - - - - - - - - - - - - - - - - - - - - __I

Witeo
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Min-U-Sil'
just sitsthere.

Savingyou
You could call Min-U-Sil mine, To show you how well

a lazy crystalline silica paint Min-U-Sil works, we'll
filler. Because it's inert. send you a free sample.

Min-U-Sil just sits there • Plus some impartial test
in your interior or exterior results. Just write to
latex paint, making your burnish resistance, scrub- Pennsylvania Glass Sand,
pigment and polymers go bability, and even improves Dept. A-24, Three Penn
further. Without inter-acting sanding characteristics. Center, Pittsburgh PA 15235.
with your paint's components. But unlike other silica Or call (412) 234-7500.
So you get dependable color fillers that only come in 30 and Then test Min-U-Sil for
stability and easy color 15 micron grades, Min-U-Sil yourself. In your paint. You'll
acceptance. More trouble-free is available in the finer 10 and find Min-U-Sil is the lazy way
make-down, too. 5 micron sizes. Which gives to make your paint work

You'll also find that your paint a smoother, more harder. And make profits
Min-U-Sil, despite its laziness, even film, whether applied come easier.
works harder than any non- with roller or brush. [JJrn~
silica functional extender to And Min-U-Sil is very
improve your paint's wear economical. It's one of the
properties. It increases most frugal fillers you'll find. A Subsidiary of ITT
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We know how tough it can be
for you to formulate aquality paint

at a reduced RMC...



That's why there's RHOPLEX® 100% acrylic.
One of the most difficu It prob­

lems facing you today is how to meet
your target costs on housepaints and
stains, and still give buyers the quality
they expect.

You'll find the best way to do
this is to use performance-proven
RHOPLEX l00%-acrylic emulsion ve­
hicles. Because, at any reasonable

, RMC, they can help you make a

better paint than you can with other
type vehicles.

How do RHOPLEX acrylics do it?

RHOPLEX 100%-acrylicvehicles
provide excellent pigment-binding
capability, adhesion, and weather­
ability. Therefore, you can formu­
late at higher PVC and lower volume
solids, and still maintain good dur­
ability. All of this means you can

profitably offer quality performance
at a reasonable price ... and keep
your customers coming back!

Call your Rohm and Haas techni­
cal representative. We'll be glad
to work with you to develop for­
mulations that best suit your needs.

RDHMD
~HAAS~
PHILADELPHIA, PA. 19105

In Canada: West Hill. Ontano Ml E 3T9



Only a drop { in the bucket.

Asarco zinc oxides for paint
have less than.01% lead.

20

Because Asarco zinc oxides contain only a
minute amount of lead, they can help you
comply with the legal limitation of lead
content in paint.

Asarco zinc oxides help colors stay fresh
for many seasons. Films resist ultraviolet
rays, yellowing, stains and dirt. Mildew is
stymied. These benefits will keep your cus­
tomers com ing back for more.

Asarco is ready now with a full line of
low-lead zinc oxides. Large, medium or

fine particles. Round or acicular. For latex
or oil bases. We also have the technical
people who can help with the application
of zinc oxide in your formulations. For de­
tails write ASARCO Incorporated, P.O. Box
327, Columbus, Ohio 43216.
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In recent winters, record snowfalls, sleet, ice and rain have caused severe and
costly damage to countless homes in many parts of the United States. The
most extreme damage was a number of collapsed roofs from the sheer weight
of the accumulated snow and ice. But many other problems resulted from the
heavy precipitation, too. One of the most wide-spread was the formation of
rooftop ice dams. By the time the warm weather finally arrived, it was evident
that these so-called "mini-glaciers" had taken their toll on the interiors and
exteriors of thousands of homes.

If your home was one of these casualties, here are some tips on repairing the
damage and preventing it in the future ...

Sketches Courtesy of AGRICULTURAL EXTENSION SERVICE.
UNIVERSITY OF MtNNESOTA

Figure 1. This sketch of the ice dam problem identifies both the ice dam and its
damages. 01 course, all the damages illustrated mayor may not occur at anyone
instance.
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Yes, ice dams can be prevented or at least minimized. Although this may not be a
simple matter in some houses, the threat of potential damage makes the effort
worthwhile. A number of factors can lead to the formation of ice dams, but the fun­
damental problem is undesirable heat in the attic or immediately under the roof
which results in a warm roof surface. The logical solution to the problem is 10 try 10
maintain a cold roof. (See Figure I.)

Consider what happens to snow accumulation on cold surfaces in those parts of
the United States which receive heavy snowfall. There is no massive ice formation on
unheated sheds and buildings, on wood piles or on picnic tables. So, the best advice
to homeowners is to work toward keeping the outside roof surface temperature as
close as possible to the outside air temperature.

First, let's consider how ice dams are formed and why they can lead to major
damage to your interior walls and ceilings, wall cavities and insulation, and even to
blistered and peeling paint on the exterior of your house.

Ice dam problems have become more frequent in recent years for several reasons.
Construction methods and building standards have changed along with the in­
creased effort to conserve energy. Houses built prior to the 1930's generally had no
effective insulation in either ceilings or walls. Roofs were usually steeply pitched and
constructed mostly with open sheathing and wood shingles. The shingles had gaps
between them which served to ventilate attics and cool the roof deck.

These homes were, of course, "heat .wasters," but there was not as much interest
in conserving fuel and energy at that time. Plenty of heat escaped into the attics and
adequate natural ventilation kept the attic air moving. As a result, roof-snow melted
rapidly and did not accumulate. Ice and icicles formed on the eaves and in the gut­
ters. Snow-water penetrations were insignificant and gone before they could cause
damage.

In recent years, because of the concern about high fuel costs and the need for
energy conservation, building codes and standards have changed. New houses and
"modernized" older homes must now meet new standards. The new standards,
however, frequently represent only minimum requirements. As a result, millions of
homes now have warm attics instead of the hot attics in the old "heat -waster"
houses. The snow accumulation on roofs of houses with warm attics melts slowly
along roof edges causing waler pools to back up behind ice dams. The water often
remains in this area for weeks, penetrating roof shingles and finding its way into
ceilings and wall cavities. This, of course, can create severe damage, such as soaked
insulation, stained, swollen and cracked plaster and drywall panels, dampness and
rotting in wall cavities and, eventually, stained, blistered and peeling paint. Interior
paint damage may show up fairly soon. The blistering and peeling of exterior
painted surfaces, however. may not become apparent until summer weather arrives.
Water trapped in insulation and wall cavities may then penetrate the wood siding
and emerge as blisters under the paint film.

CAN ICE DAMS BE PREVENTED?

WHY DO ICE DAMS FORM?

Figure 2. Movement 01 air when there is adequate insulation and ventilation.

HOW CAN I KEEP THE ROOF COLD?
To accomplish this. it is necessary to minimize the amount ot warm au entenng
the attic and to provide for constant removal of this warm air by continuous
ventilation.

The ceilings of rooms immediately under the roof muSt be insulated much
more than is customary and all openings which allow warm air to enter the anic
must be sealed off. Excellent caulks and sealants are now available to
homeowners in easy-to-use forms. There are sealant cartridges for use in
"guns" as well as sealants in wound rope or tape form to make it convenient to
seal cracks, holes and electrical openings permanently.

But, adequate insulation alone will not prevent ice dam formation. Proper
insulation must be done in conjunction with adequate ventilation.



HOW CAN I KEEP THE ROOF COLD? (Can't.)

To prevent ice dam formation, there is no such thing as too much ventilation
in the attic and under the roof surface. Some utility companies recommend
that homes have one square inch of ventilation area for each square foot of
ceiling area in those rooms under the roof. Ventilation should be equally
distributed between incoming air vents and outlets. The overall objective is to
have a brisk flow of outside air entering through the soffit and moving along
the ridge rafters. The air exits through a ridge vent near the peak of the house.
Figure 2 illustrates the direction and path of the desired air flow.

A variety of devices are available to help achieve the ventilation described.
Some companies sell devices known as "air chutes." These can be installed
during construction or when insulation is added. Correctly installed, these
devices are very helpful in providing the ventilation needed to maintain cool
attic and under-roof areas.

WHAT CAN I DO FOR
TEMPORARY RELIEF?
Once heavy snow accumulations are on the roof or ice dams have formed, the
homeowner needs immediate emergency measures. Here are some actions that can
be taken to provide some relief, even if it is only temporary:
(I) Snow can be removed from the roof with push brooms or roof rakes. But, don't

try this unless you can get to the roof safely. Remember-your personal safety
is ofgreater importance! Never use a blow torch or try to chop through the ice
to the roof surface. These measures could cause more damage than you prevent.

(2) Electric cables can be installed along eaves and in roof valleys to prevent ice dam
formations. The melting effectiveness is limited to a few inches from the cable,
however, and the irregular type of melting that occurs can sometimes cause
secondary ice dams to form further up the roof. Electric cables use a great deal
of expensive energy, of course.

(3) Have the roof steamed or hose it with tap water on a warm day. With steaming,
there is always the risk of expansion and contraction of the roof deck which can
lead to later roof deterioration.

Considering the possibilities of personal injury and roof damage, your best bet is
to spend your time and money on proper insulation and ventilation rather than
resorting to temporary emergency measures each winter.

Snow accumulation on roof

Ice dam on root edge

Roof collapse from snow accumulation

Conditions conducive to ice dam formalion
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WHAT KIND OF DAMAGE IS CAUSED BY
ICE DAMS AND SNOW WATER?
Many types of damage, some quite severe, can result from roof ice dam formation.
Here are some things that can happen:

(I) Structural damage to roofs, porches, walls, etc., can be caused by the sheer
weight of accumulated snow and ice. Supermarkets and even many houses in the
Chicago area experienced collapsed roofs due to the heavy snowfalls of the
1978 -1979 winter season.

(2) Wet, soaked insulation in ceiling and wall cavities generally results in the loss of
insulating properties. In fact, wet insulation can become a conductor of heat
and cold rather than an insula/or.

(3) Soaked insulation can result in damp, rotting wall cavities and rotting wood
structural members. It also can cause very unpleasant odors.

(4) If plaster ceilings and walls become water-soaked, the interior walls quickly
show the unsightly effects. The piaster swells, cracks and crumbles. In extreme
cases, the whole ceiling and parts of the wall can fall.

(5) When walls and ceilings are constructed of gypsum board, drywall panels and
wood panels, as most modern homes are, water damage may be different from
that to plastered areas, but is often just as severe. Drywall panels will swell and
become distorted when water-soaked. Even wood paneled walls are damaged
when water accumulates behind them. They can swell, buckle and come loose
frnm the wall.



(6) Unless damage is severe enough to require replacement of interior ceiling and
wall seclions, the mOSI nOliceable damage is likely to be to painted surfaces.
Blolchy, stained areas will quickly appear. Stains can come from construclion
materials, insulalion, nails, plaster and wall paneling. In addition, the paint is
likely to blister, crack and peel. When hoI summer weal her arrives, look for
paint damage on the outside of the house. Water trapped in wall cavities will
rind its way to areas of lower vapor pressure. This often means it will travel
Ihrough the eXlerior wood siding and painl film. The eXlerior paint can blisler,
then crack and peel. Stains also can occur on exterior paint.

­Replacement of drywall panels

HOW CAN THE DAMAGE BE
REPAIRED?
lithe damage to your walls or ceilings is severe enough to require
replacement of some of Ihe panels, you will probably need the help
of a professional painting contractor. He can assess the damage
and give you accurate cost estimates for repair. Many painting
contractors are qualified to do the whole job for you.

To repair sagging drywall on ceilings, it is recommended Ihal
S/8·inch panels be used. The old damaged panels can be removed
and replaced or new SIB-inch drywall can be installed in front of

. the sagging panels. The Ihicker SIB-inch drywall is recommended
because greater amounts of insulation are being used loday. Other­
wise, the weighl of Ihe insulation could cause the drywall to sag
between the joists in time.

Many years ago, il was common practice to use drywall on the
underside of exterior overhangs. When mehed snow backed up
under the roof shingles into the overhang and froze, the weight
often caused the drywall to collapse. If this has happened to your
house, you are well-advised to repair these areas using "water­
proof" sheetrock or exterior grade plywood panels.

Water damage to plastered wall

Ice dam and resulting damage

WHAT ABOUT REPAINTING?
Once the structural damage has been repaired and you have determined Ihal
wall cavities and areas above ceilings and under noors have been properly
"dried out," it is time to repaint. It is important to remember that paint pro­
rtets as well as beautifies. There are a greal variety of paint and coatings
products available and it's important to choose the correct ones for your par­
ticular purpose and apply them properly. Here are some of the problem areas
that are likely to need repainting:

Stained Walls and Ceilings . ..
Most of the slains caused by Ihe waler are likely 10 be amber or brownish
slreaks or blolches.

If Ihe plasler or gypsum board has nOI been damaged by Ihe water and only
Ihe paint's appearance has been spoiled by slains, repainling may be a suffi­
cient remedy. Since water has caused the stain, you can assume that the stain
is at least parlially water soluble. So, wash the slained surface carefully with
water and detergent or a household cleaner that's intended for pain!.
Wilhout soaking the surface, remove as much stain as possible. Allow the
washed surface to dry thoroughly (4g hours or longer).

Before applying the finish coat of paint, il is wise to use a special "slain­
blocking" or "slain-killer" Iype of primer-sealer. These producls are readily
available at your paint dealer's store. Primers of this Iype are fast drying,
resinous, solvent-thinned coatings- not water-thinned. Some have alcohol
as their solven!.

The purpose of using a solvent-thinned primer is to prevent further
leaching of the staining material into a water-Ihinned pain!. Once Ihe special
primer has been applied uniformly, any Iype of topcoat paint or enamel may

-be used, including lalex paints which contain waler. If the stain is thoroughly
sealed. il will nOI penelrate the special primer and discolor the lopcoa!. Your

paint dealer can help you selecllhe right producls, readily available in a wide
range of colors and sheens.

Discolored Painted Wood ...
If painted woodwork, doors or paneling are discolored or stained by water
from inside walls or ceilings, they can usually be refinished wilh a moderate
amount of work. If Ihe painted surface is blistered or the paint is peeling or
chipping, it may be necessary to remove the paint down to the wood surface
to achieve a smooth, attractive finish. Many Iypes of paint and varnish
removers are available at your paint dealer. Some of these are in paste form,
designed for use on vertical surfaces. Many are waler-rinsable which makes
clean-up easier. Be sure to follow label instrucrions carefully when using
paint removers!

If the painted wood surface has nOI been badly damaged, but is dulled,
discolored or slained. clean the surface Ihoroughly and apply an enamel
undercoa!. Allow Ihe undercoat to dry thoroughly. then sand lightly with a
very fine sandpaper. Wipe clean and Ihen apply either an alkyd or latex
enamel in any color or sheen you like for the finish coa!.

If the wood surface has nOI been painted, but is a finished natural wood,
remove the finish if necessary and sand the wood to a smooth surface. You'll
find wood slains in a varielY of shades, as well as clear topcoal varnishes in
several sheens al your painl deakr's. If the damage to stained woodwork is
minor, a light sanding, followed by a coal of gloss or semi-gloss clear varnish
will greatly improve the appearance.

Ask your paint dealer for product seleclior. advice or hire a repulable paint­
ing conlractor to do the painting or finishing job for you.



Painting New Plaster . ..
Many older homes have plaslered walls and ceilings. If water has caused the
plasler to swell and crumble, or if sections have collapsed, it is likely lhal new
plaster will be needed in some areas. Plaster is a good surface on which to
apply paint, but il must be allowed 10 dry and harden properly before paint­
ing. The time required can vary considerably depending on such things as
heat, humidily and composilion of the plaster.

Normally, most plaster jobs can be safely painted in four weeks if lhe
lemperalure in the house or building is above 50 degrees Fahrenheit and lhe
relalive humidilY is not unusually high-say, below 70"10. These conditions
apply to plaster on a lathed wall (furring strips). If plaster is applied directly
to a solid wall such as brick, lile, elC., a longer drying lime is necessary before
painling. In Ihis case, the water can escape only through the painted plaster
-nOl both sides of the wall, as is lhe case with a furred wall.

You may want to rent or purchase a moisture meter from your paint
dealer. Moisture melers measure, by electrical conductivity, lhe amount of
moisture on or near lhe surface of a wall. Their dials indicale whelher an area
is dry, wet or very wet. It is important to make tesls with a moisture meter in
many areas, both high and low, on lhe walls. Remember thaI you are deter­
mining only lhe condilion of lhe wall surface-water still inside the plaster
will continue to come out.

Perhaps the besl method of using a moisture meter is to check the same
areas each day for several days. When Ihe readings don't show change, il is a
good indication that the plaster is "dry" and has reached a stable condition
for salisfactory painting.

If new plasler must be painted before adequate drying time has elapsed,
probably the best procedure is 10 apply just one coat of a high qualilY latex
wall pain!. The lalex paint will nOl be affected by any free alkali coming to
lhe surface and the single coat will allow moisture to continue 10 evaporate
lhrough lhe painl wilhoUl causing blislers. Later, another coal or lWO of
eilher latex or alkyd wall paint may be applied.

Once you have determined that your newly-plastered walls are dry enough
10 paint, you should check them carefully for chalky areas. These can occur
when plaster dries 100 rapidly at high lemperalures. Chalk should be re­
moved by vigorous brushing before painting.

Most plaster jobs will have an even, uniform surface. However, if dense
areas called "suction spots" are present (from uneven troweling), a second
coat of primer may be necessary. Paint applied to surfaces with uneven ab­
sorption will have uneven gloss and sometimes uneven color intensily.

Many improved primers and paints are available today. Some companies
recommend a solvent-thinned (alkyd type) primer or a high quality latex
painl as a first coat on new plaster, followed by eilher a lalex (water-thinned)
or an alkyd wall pain!. Topcoat paints can be nat, semi-gloss or high-gloss.

All of lhese painls can be found in a full spectrum of pastels and deep tones
10 give the decorator a practically limitless choice of color combinations.
There are also many textured paints which allow the painter to create atlrac­
tive pallemed and grained effects on walls and ceilings. Textured paint is also
useful in covering minor defects in wall surfaces.

II is always sound painting praclice to read the manufacturer's label in­
structions and follow directions carefully. Your reputable painl dealer can be
very helpful in selecting the correct paint product for your job.

Painting New Drywall (Gypsum Board) . ..
Drywall which has become badly soaked by water from the inside of the wall
will probably need replacemen!. Once the new gypsum board panels have
been installed and the joinls properly taped and sanded, painting becomes a
prelly straightforward procedure. For lhe firsl coal on new gypsum board, a
latex primer is recommended. These fast-drying, water-thinned primers
prepare the drywall panels for lopcoat painling by providing a smooth,
sealed surface. Following an evenly applied coat of latex primer, the topcoat!
can be either lalex or alkyd painl in your choice of nat, semi-gloss or gloss
sheens. Most wall and ceiling paints for this purpose are latex types because
lhey clean up easily.

Exterior Painting . ..
As mentioned before, damage to exterior paint may show up with warmer
weather. Moislure vapor still trapped in wall cavities will seek an area of
lower vapor pressure. With the sunshine's warmlh on the exterior walls, you
may discover blistering and peeling paint as moisture forces ilS way through
the wood siding and paint film to the outside air.

Once you are sure the moisture has been dried out of Ihe wall cavilies and
an adequate ventilation system has been inslalled, you should begin repairing
the exterior paint damage. I(there are blislers in the paint, or loose and peel·
ing paint, these will have 10 be removed. Paint damage of this type generally
results in the paint coming loose right down to the bare wood.

All exposed wood surfaces should be sanded and spot-primed with a
suitable exterior primer. Many paint manufacturers recommend a solvent­
lhinned alkyd Iype for this purpose. When the primer is dry, it may be top'
coated with eilher an alkyd or a latex eXlerior pain!. Your dealer can help you
choose one that's right for your home.

Produced by the Joint Paint Industry Coordinating Council:

,·BO·150M

DOD
000
"PC

Federation of Societies for Coatings Technology
1315 Walnut Street
Philadelphia, PA 19107

National Decorating Products Association
9334 Dielman Industrial Drive
St. Louis, MO 63132

National Paint and Coatings Association
1500 Rhode Island Avenue, N. W,
Washington, D.C. 20005

Painting and Decorating Contractors of America
7223 Lee Highway
Falls Church, VA 22046

Reprints available from organizations listed above. Cost is l(}¢ each. minimum order of 50.
Send check (plus SI.50 to cover postage and handling) with your order.



Henkel Coatings Technology
now has a broader reach.

Henkel's global experience in coating systems technology
supplements our domestic R&D. Result: significant new
and specialized additives which anticipate and keep pace

with changing trends.

Our customers find this very helpful to draw on.

Chemical Specialties Division

185 Cross Street, Fort Lee, N.]. 07024cD
S.les .nd Technic.1 Services: Ea,t: 13OIJefferson Street, Hoboken, N.j. 07030 West: 12607 Cerise Avenue, H.wthorne, CA. 90250
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Government and Industry

Simplification of DOT Paint Terms Urged by NPCA

Numt'
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J ""ant to help SQI'f' energy. Send meYQur book.

EPA Proposes Guidelines
For Effluent limitations
The Environmental Protection

Agency has proposed a zero
discharge standard for all direct
and indirect effluent discharges of
process wastewater from paint
manufacturing facilities.

In its January 3, 1980 Federal
Register notice, EPA proposed to
require the complete elimination
of discharges of pollutants in the
caustic and/or water-wash sub­
category both from new and
existing sources. The proposed
standard is to be achieved by in­
plant controls and contract
hauling of nonrecyclable wastes.

Included in the January 3, 1980
notice is a list of nine questions on
which EPA is seeking public
comment. The National Paint and
Coatings Association is preparing
extensive comments on the pro­
posal; but, as this proposal is only
for the paint industry and no other
parties will be commenting, NPCA
urges industry members to obtain
the notice and supporting docu­
ments and to submit comments
directly to EPA. If adopted as a
final rule, this proposal would
have a serious impact on small
manufacturers. In proposing the
effluent prohibition for the paint
industry, the EPA relied on the
following two documents.

The "Development Document
for Proposed Effluent Limitations
Guidelines, New Source Per­
formance Standards and Pretreat­
ment Standards for the Paint
Formulations Point Source Cate­
gory" can be obtained by contact­
ing James Berlow, Effluent
Guidelines Division (WH-552),
EPA, 401 M Street, SW Washing­
ton, DC 20460, Attn.: Docket
Clerk, Paint; phone (202) 426­
2554.

The "Economic Analysis of
Proposed Revised Effluent Stan­
dards and Limitations for the
Paint Manufacturing Industry"
can be obtained from John
Kukulka, Water Economics Branch
(WH-586), EPA (address above);
phone (202) 755-7733.

would improve the likelihood that the
paint manufacturer will conform to its
regulations and noted that simplification
would result in fewer mistakes and
mismarkings on shipping papers that
could lead to possible distortions of the
actual hazard descriptions.

Last year the National Classification
Board of the Motor Carrier Industry
approved a similar NPCA proposal.
NPCA plans to make similar recom­
mendations to the railroad industry.

Information on Coatings
Performance Is Sought
By Georgia Tech

Information on computer-assisted rec­
ord keeping and analysis of performance
data for coatings on steel is sought by the
Engineering Experiment Station of
Georgia Institute of Technology on
behalf of the Federal Highway Adminis­
tration (FHW A) of the U.S. Department
of Transportation.

The FHWA, a major source of
information for all 50 state highway
departments, is concerned with the kinds
of coatings available for highway
structural steel and with improved
methods for evaluating their perfor­
mance. One aspect of its research
program on coating systems for
controlling corrosion involves the use of
performance data generated in tests
conducted by states, various federal
agencies, private industry and other
organizations. Such information, espe­
cially that derived from controlled
service testing, is expected to be helpful in
establishing correlations and developing
improved performance standards and
actual improved long-range costs. The
volume of the data expected will require
the use of automated data processing.

Information is sought as to highway
related and non-highway related sources
of coatings performance data on steel, in
addition to information about com­
puterized evaluations of coatings
performance data per se. Confidentiality
of any proprietary information will be
strictly observed.

Anyone wishing to supply information
on this subject and to obtain copies of the
reports resulting from this study should
contact: Dr. Charles Ray, Engineering
Experiment Station, Georgia Institute of
Technology, Atlanta, Georgia 30332;
telephone (404) 424-9651.
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It is crucial that
America act now
to stretch its re­
sources. You, and
everyone who
works for you,

should have a copy of "The
Energy Puzzle." For informa­
tion on how to get bulk copies,
write The Alliance to Save
Energy

The National Paint and Coatings
Association has called for the Depart­
ment of Transportation to simplify its
description of paint and related materials
in two sections of Title 49, Code of
Federal Regulations.

In its petition for rulemaking to amend
Sections 172.101 and 173.128(a) of the
CFR, NPCA recommended that the term
"Paint and Related Materials" be
substituted for the following terms now
required: paint; lacquer; stain; shellac;
varnish; liquid aluminum; liquid bronze;
liquid gold; liquid filler; liquid lacquer
base; or a thinning, reducing, or
removing compound therefor, or a liquid
drier therefor. NPCA recommended that
"Paint and Related Materials" be used
unless the Hazardous Materials Table
includes a more specific entry identifying
the above materials by chemical name, in
which event the more specific proper
shipping name must be used.

According to NPCA, the designation
"Paint and Related Materials" will
provide a more accurate description for
products manufactured and shipped by
its members, as well as reducing the cost
to shippers.

In its petition the Association asserted
that by adopting the proposal DOT
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6910 East 14th Street
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OUR COMMITMENT ,It's notjusttalk.
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Low cratering is just one reason
why Polywet®dispersants
are best.

Whether they are applied
with big rollers or small rollers,

paints with Polywet are low cratering,
low-foaming, have excellent adhesion, and

excellent scrub resistance. It takes less
Polywet than most other dispersants to get

these benefits, too.
Polywet dispersants will give you all these advantages

without the usual disadvantages of conventional
dispersants. That's why over 50% of all Ti02 slurry man­

ufacturers use Polywet. It maintains product performance
both on the wall and on the shelf.

Polywet dispersants are low-foaming anionic polyelectro­
lyles for dispersing pigments in water in a variety of applica­

tions, including: latex paint, slurry shipment, specialty
coatings and water treatment systems. They are resis­

tant to hydrolysis, are effective over a wide pH range,
and remain stable over a wide temperature range.

Polywet ND-1 for exterior paints and paints containing
reactive pigments and biocides provides excellent stability
and imparts thixotropy. Polywet ND-2 is recommended for

slurry shipment and storage and may be used in all types of
latex paints.

There are also Polywet Surfactants that provide high
surface tension latexes with low foam, excellent stability and

offer other special advantages for both hydrophobic and
hydrophilic monomers.

For complete information on Polywet and a comparative study
of other dispersants call or write Joseph Hochheiser, Uniroyal

Chemical, Naugatuck, CT 06770; (203) 723-3445.

UNIROYAL



PAINT/COATINGS DICTIONARY
The technical tenus and jargon of the coatings indus­

try and its interfacing technologies are defined in this
comprehensive work which contains more than 5500
entries compiled by the Definitions Committee of the
Federation of Societies for Coatings Technology. Over
4500 tenus are defined, and more than 1000 additional
entries are synonyms cross-referenced to the defined
tenus.

The broad scope of terms included reflects the obvi­
ous usefulness of the dictionary to a wide audience,
ranging from the layman, to artists and artisans, to

TERMS OF ORDER
Prepaid - Add $2.00 per copy to cover postage and
handling

Th be Billed - Add $5.00 per copy to cover postage
and handling

MAIL TO:
Federation of Societies for Coatings Technology
l315 Walnut St., Suite 832
Philadelphia, Pa. 19107
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technicians in all the coatings-related fields.

A unique feature is classification of tenus into one or
more of73 categories, which have been number coded
and appear as superscripts following each definition.
The tenus are listed in their appropriate categories,
making up a thesaurus which comprises the second
section of the dictionary.

An extensive bibliography of more than 600 refer­
ences fonus the third section.

632 pages (6 x 9 in.), case-bound.

PLEASE MAKE CHECKS PAYABLE IN U.S. FUNDS
Please enter my order for copy (copies)

of the Paint/Coatings Dictionary
Check One

$30-Federation Member D $50-Non-Member D
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Company _

Addrcss------------------

Cily----- _

State Zip------­

Pennsylvania residents pka~ add 6ll- sales tall.

29
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896 Pages
Over 1,400 Spectra
Over 1,500 References

This revised and expanded
8g6-page book (by the Chi­
cago Society for Coatings
Technology) contains a com-
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monly used in the coatings
industry. Spectra of many recently marketed materials are included, as well as examples of Fourier
transform infrared spectra.

The text consists of nine fundamental and comprehensive chapters including theory, qualitative and
quantitative analysis, instrumentation, IR instrumentation accessories, and sample preparation. A chapter
concerning applications contains a comprehensive text which should be invaluable to anyone practicing
infrared spectroscopy.

A fUlly indexed literature survey contains over 1500 references and represents the most complete
bibliography published in this type of text. It is organized into sections, such as theory, reviews, in­
strumentation, experimental techniques, compilation of spectra, and pigment applications, and each
section is in chronological order.

8V2 x 11 in., case-bound. ISBN 0-934010-00-5

AN INFRARED SPECTROSCOPY ATLAS
Check one: 0 $75.00-Federation Member 0 $100.00-Non-Member

(Shipping Charges Extra)
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In 20 lears we've sold
enough Fungitrol:'JJ
fungicide to protect
6,700eOOO
American homes.
Since 1958, Tenneco Chemicals
has sold enough Fungitrol-ll
non-metallic powdered fungi­
cide for all non-aqueous paints
and coatings, to make more
than 66 million gallons of paint
- or enough paint to give
6.7 million American homes a
full exterior coat.

Why have we sold so much?
Because no other non-metallic
fungicide protects so com­
pletely against mildew at so
reasonable a cost.

So, when you need mildew
protection for your solvent
house paint and stains, think
about Fungitrol-ll fungicide,
the winner in the war against
mildew. No other fungicide of
its type is so widely used, so
performance-proven.

For more information,
phone or write today to,
Tenneco Chemicals Inc.
Coatings & Colorants
PO. Box 365,
Piscataway, N.]. 08854.
(201) 981-5000.

Tenneco Chemicals Coatings and Colorants
A Tenneco Company

® Trademark of Tenneco Chemicals. Inc. ®. Reg. U.S. Trademark. Tenneco Inc.
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*IPOIand other VEBA PU raw
materials have now been integrated
into the huls product range.

Numerous applications
for light-stable

pucoatings
IPOI, based upon our acetone systems for numerous applications.
chemistry, is well-established Further information, product
among specialists. New samples, and technical advice are
developments are now available available upon request.
in the form of adducts and
Ipoi-based
PU raw materials

j) IPOI·T1890S

IPOI·T1890 M

4. IPDI-H3150
IPOI·H2921

:j. IPOI·810G5
IPOI·B989

IPOI·B1530

• IPOI·B1370

(§., PU system UB 1256
PU system UB909

Suitable co-reactants

Oxyester Z 1439
Hydroxylated
acrylates, polycaprolactones,
and alkyd resins

Alkyd resins

Oxyester T 1136
Qxyester V 2922
Oxyesler B 1842
Oxyester B 926
Polycaprolac!ones

Hydroxylated
polyesters

Oxyester 3353

Oxyester Z 1439
Hydroxylated
polyeste,rs. acrylates.
and alkyd resins

Application

Facades, vehicle and
industnal paints

Car repair enamels

Solvent-free
elastomers and
sealing compounds

EPS powder coatings

EPS powder coatings

Stovlng enamels

Coil coating and
Industnal finishes

Properties

Good drying charactenstlcs.
minerai Spirits compatible.
very good weather resistance

Soft and flexible to extremely
hard compounds with good
tear-resistance. permanent
flexibility. and yellowing
resistance

Coatings with good weather
resistance. good flow. and high
gloss

Low-alomlsing one-component
paints with the outstanding
characteristics of
polyurethanes

High flexibility with good
surface hardness

Please send me detailed
information on
I J IPDI
I ' IPDI·based PU raw materials

2 3 'I 5 6

Please tIck number from
the table on the left

Name

Company

Address

@ PU resin AV1122 ~:~f~I~~uO~strates ~~6~dcd~~~~s~~g~lir~oss and 1 CHEMISCHE WERKE HULS AG

PU~@]oo~@]a@[[D@]D~* iiliils
Our representative for USA and Canada: Thorson Chemical Corporation, Olympic Towers, 645 Fifth Avenue, New York,

N.Y. 10022, Phone (212) 421-0800, Telex 233276 RCA, 424151 ITT, 148326 WU
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Aracast'" hydantoin resins provide
exceptional weatherability
Available in several forms: water
soluble or insoluble, from low
viscosity liquids to solids.

Araldite'" PT 810 resin crosslinks
acrylic and polyester powders
Exhibits excellent weatherability
(gloss retention and color stability).

These special Ciba-Geigy epoxy
resins have been used for years in
the electronics and electrical
industries. Their outstanding
properties make them ideal for
new high-performance coatings
as well as for upgrading existing
coatings systems. We have
recently built new, larger
manufacturing facilities,

Hardeners HT 939 and HY 940
improve adhesion of epoxy
modified vinyl plastisols
Remain stable six months after
formulating - high latency. Cure
rapidly - five minutes at 100°C.

FOR A NEW GENERATION OF



and these special epoxies are now
available to the coatings industry.
We believe the suggested
applications illustrated are only a
few of many possible uses.

elBA-GEIGY

ECN 1299 resin improves chemical
and corrosion resistance
Increases high temperature
stability.

0500 resin increases heat
tolerance
Allows easy formulation of
multifunctionals due to low
viscosity.

EPN 1138 resin increases high
temperature stability
Exhibits superior chemical and
corrosion resislance .

lIGH-PERFORMANCE COATINGS.





Copper Phthalocyanine (CPC) Pigments
In Industrial Water-Borne Systems

Paul G. Schmidt
E.!. du Pont de Nemours & Company, Incorporated-

Copper phthalocyanine pigments in water­
reducible paints have been found to be sterically
stabilized through secondary bonding forces. The
strengths of these bonds were determined by mea­
suring the thermodynamic work of adhesion be­
tween the pigment and paint resins. A positive work
of adhesion value indicates pigment-polymer bond­
ing, but not necessarily pigment stabilization. A
negative value indicates non-bonding conditions
and pigment instability. Color stability as "drift" was
instrumentally measured and related to pigment­
polymer work of adhesion.

INTRODUCTION

This study was undertaken to determine the effect of
surface properties on the performance of epe pigments
in industrial water-borne paint systems. It was based on
the hypothesis that surface treatments control the dis­
persion stability of a pigment in a particular end-use
system and that this stability is a primary indication of
performance.

Pigment dispersions are inherently unstable because
dispersed particles collide as a result of Brownian
motion. Upon collision, pigment particles can adhere via
London/Van der Waals forces to form clusters. This
phenomenon is called flocculation.

To prevent flocculation, repulsive forces between par­
ticles must exist. Two types of repulsive forces between
pigment particles are generally recognized: electrostatic
and steric forces. The magnitude of the forces depends
greatly on the character of the pigment surface and the
nature of the vehicle in which it is dispersed.

Presented al the: 14th Weslern Coatings Societies Symposium in San Francisco. Calif.,
Feb. 28-March 2, 1979: and at the 7th Annual Water-Borne and Higher Solids Coatings
Symposium in New Orleans, La.. March 10-12. 1980.

• hperimenlal Station, CD&P.. Wilmington, Del. 19898.
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Electrostatic Stabilization

It is well known that dispersions can be stabilized by
electrostatic repulsive forces in aqueous media. The
theory for this phenomenon has been worked out and
extensively tested. Very briefly, the theory considers that
a charged species is attached to the solid surface forming
the Stern I layer, Figure I, and that a counterbalancing
charge persists in the solution in the diffuse layer around
the particle. When two such particles approach, the dif­
fuse layers interact to produce a repulsive force between
particles. If this repulsive force is large enough, a poten­
tial energy barrier will result, reducing the rate at which
particles collide just as a potential energy barrier reduces
the reaction rate in chemical reactions. For aqueous dis­
persions, this barrier is about lO'to 15 times the thermal
energy, kT, of a particle.

In the Stern layer, positive ions usually dominate. A
higher concentration of negative ions in the adjoining
diffuse layer is responsible for the negative electropho­
retic migration of the particle. The potential difference
between A and 0 is known as the Zeta potential and
it is this potential that determines pigment dispersion
stability.

The average Zeta potential required for a given level of
colloid stability has been determined by Riddick 2 (Table
I). It is seen from this table that maximum agglomeration
and precipitation occur in the 0 to - 15 millivolt Zeta
potential range, and moderate stability is acquired some­
where between -30 and -40 millivolts. Fairly good to
excellent stability require -40 to -100 millivolts of
charge associated with the pigment.

Using these guidelines, we determined the average Zeta
potentials of a series of polar, toner, and treated epe
pigments in water, water-alcohol mixtures characteristic
of water-reducible systems, and in various acrylic, poly­
ester and alkyd water-reducible systems.

The results in Table 2 show a decrease in Zeta potential
with decreasing dielectric strength of the medium (as
expected), and a decrease in pigment Zeta potential when
water-reducible polymers are present. The latter effect is
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Table 1-Requlred Average Zeta Potential for Colloid Stability

Force
Stability CharllClartllico

Avg.ZetaPot..,UIl
In Mlllivoltl

Table 3-Types of Interatomic Forces

Dluoelalion
EnerGY: (KCALIMOLE)

Maximum agglomeration 0 to +3
Range of strong agglomeration +5 to -5
Threshold of agglomeration ........•......... -10 to -15
Threshold of delicate dispersion -16 to -30
Moderate stability -31 to -40
Fairly good stability -41 to -60
Very good stability -61 to -80
Extremely good stability -81 to -100

probably the result of resin molecules either penetrating
the electric double layer or directly adsorbing onto the
pigment surface.

Based on the parameters outlined by Riddick and the
information in Table 2, it seems reasonable that electro­
static stabilization is not the primary stabilization mecha­
nism for-CPC pigment in water-reducible paint systems,
since the average Zeta potentials fall only in the -15
millivolt range.

Sterlc Stabilization

Steric stabilization3
,. is based on the theory that poly­

mers adsorbed on each pigment particle form barrier
layers which interact as particles come together. This
interaction is the result of entropic, osmotic, and com­
pressive forces. As two particles approach each other, the
adsorbed polymer layers lose configurational freedom
resulting in a loss of entropy. As the adsorbed layers
overlap and are compressed, osmotic pressure and com­
pressive forces are generated. All of these forces tend to
keep the particles apart.

The attractive forces decrease with increased separa­
tion between the particles. In solvent systems, these
attractive forces become negligibly small in comparison
to the kinetic energy of the particle, when interparticle
distances exceed 2ooA. Therefore, a pigment dispersion
should be stabilized if each pigment particle is coated
with a layer looA thick.6 Using an effective C-C bond
length of 1.22A (corrected for angular dependence), it
was found that a completely stretched Cwchain will be

Table 2-Average Zeta PotenUal (mv) for CPC Pigment Typel

Zeta Potenllall (mY)

CPC Pigment Water AlclWater Water Reducible Vehicles

Polar ........... -47 -22 Acrylic -II
Polyester -18
Alkyd -14

Toner ........... -50 -21 Acrylic -12
Polyester -16
Alkyd -15

Rosinated ....... -45 -24 Acrylic -15
Polyester -17
Alkyd -13
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Primlry (chemicII)
Ionic ...................................•... 140-950

Quasi-chemical
Hydrogen bond 7

Secondary (physIcal or Vln der Wills)
Dipole- Dipole (Keesom) Up to 5
Dipole-Induced Dipole (Debye) ..........•.... Up to 0.5
Dispersion (London) 2-10

only 22A long and ineffective in stabilizing dispersions,
even if the pigment surfaces were completely covered.
Polymeric substances adsorbed at the pigment surface
are needed to provide a large enough barrier layer. For
pigments ofapproximately 0.1 JLm diameter, a polyester,
an alkyd, or an acrylic ofa minimum molecular weight of
5000 would be needed, assuming the polymer is com­
pletely uncoiled.

But simply coating the particles with a barrier layer of
sufficient thickness is not enough. This layer must also be
carefully designed to behave like the medium. The most
apparent way to do this is to use pplymers which are
soluble in the medium and which will attract solvent
molecules to the surface layer. In this way, the layer is
composed partially of the medium itsele

It is also apparent that the layer solution will form a
second phase, resulting in flocculation if the molecules
attached to the surface are incompatible with other
species in the medium. One could even imagine a
situation in which the barrier layer would actually result
in stronger attraction between the composite particles
than would have existed between the individual un­
treated particles.

+ ---/ ........ --+- .......
/+ - + + - +-",

/- + -+ \
j- - + \ -

I + -
+ I + - \

I - + \
I +

\- + + -
\+ - + +

+ \ - +
, ELECTRIC

- " - POTENTIAL
+ " .... ..::: _ + -..-- SURROUNDING

- - __ - + THE PARTICLE
ZETA POTENTIAL~ 0

EXTENT OF
RIGID LAYER DIFFUSE LAYER

ISTERN LAYER) OF COUNTERIONS

Figure 1-Charged particle
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epe PIGMENTS IN WATER-BORNE SYSTEMS

From these considerations the requirements for steric
stabilization are:

(I) Bonding a molecular species of sufficient molecu­
lar weight to the pigment surface.

(2) Solubility of part of the bonded species in the
medium.

(3) Compatibility of the dissolved part of the bonded
species in the medium.

In water-reducible paint systems, requirements (2) and
(3) are satisfied, since the dispersing polymer is the resin
itself and, in most cases, these polymers have molecular
weights over 5000. Therefore, the bonding strength ofthe
molecular species at the surface is the key requirement for
steric stabilization of the particle in the medium.

The strength of attachment of the molecular species
can vary from very strong ionic bonding to weak physical
adsorption. The stronger the attachment and the larger
the number of attachment points/ the greater is the
stability.

or polypropylene, may account for almost all of the
observed bulk strength of the material.

It is clear from Table 2 that ionic bonding is the best
method of attachment, since covalent and metallic bonds
cannot be reasonably expected under these conditions.
Next in strength'are hydrogen bonds, then bonds result­
ing from London-Van det Waals forces.

Types of CPC Plgment­
Water Reducible Polymer Bonds

The type of bond formed between CPC pigments and
water-reducible polymers and its relative strength can
be estimated by a method proposed by Bolger and
Michaels. '1 It is measured by the difference between the
isoelectric pH (lEPH) of the pigment and ionization pK
of the adsorbed molecule. When the pigment acts as a
proton acceptor, the bond strength t:J.. is given by
equation (I),

and when the pigment acts as a proton donor, the bond
strength t:J. b is given by equation (2).

Hydrogen-Dispersion Energy Bonds

The thermodynamic work of adhesion provides a
method to determine whether these bonds exist for a
given pigment-polymer system. This thermodynamic
work of adhesion, between two substances, C (coating)
and P (pigment), can be expressed by equation (3).

If t:J.. or t:J. b is positive, the bond is ionic. The larger the
value of delta, the stronger the ionic bond. Zero or
negative values signify hydrogen bonds and dispersion
bonds, respectively. The symbols pK.(a), pK.(b) repre­
sent the ionization constants of the organic acids and
bases, respectively. For water-reducible paint systems
based on carboxylic acid functionality, the pK.(a) is
approximately 4. Table 4 shows the isoelectric pH's for
a series of polar, untreated, and treated CPC pigments.
It is seen that the isoelectric pH's range from 2.0 to 4.2 for
all pigments and depend only upon the degree of chlori­
nation and acidity of the pigment. Then t:J.. would be in
the very slightly positive to negative range. Thus, the
stability of CPC pigment in water-reducible paint sys­
tems is dependent upon the weak hydrogen and disper­
sion energy bonds.

(I)

(2)

(3)

t:.. =IEPH - pK.(a)

t:., = pK•.(b) - IEPH

Types of Bonds

The dissociation energies associated with the various
types of bonds are illustrated in Table 3. The primary or
chemical bonding forces are much more powerful than
the secondary or physical forces. A bond with interme­
diate strength is the hydrogen bond. The physical forces,
often referred· to as Van der Waals' forces, are now
known to consist of three separate effects. The dipole­
dipole forces first described by Keesom8 are those forces
arising between molecules which have permanent dipoles,
causing a mutual attraction and a mutual alignment of
the molecules. The dipole-induced dipole forces first
described by Debye9 are the forces caused by a molecule
with a permanent dipole moment inducing a dipole in a
neighboring molecule by polarization. The London 'o or
dispersion forces, which are by far the most important
forces occurring in polymers, are general interactions
occurring between any two molecules or atoms which are
in close proximity irrespective of their permanentdipoles.
Although a molecule may have a net dipole moment of
zero because on the average the electron arrangement is
symmetrical, at any given instant there will be dipoles
arising from the motion of the electrons in the molecule.
This motion will cause induced dipoles in phase. The
magnitude of the Keesom, Debye, and London forces
varies as the inverse sixth power of the distance between
molecules or atoms, becoming negligible at distances
greater than about loA. Although the secondary forces
are weak in comparison with the primary forces, they
account for the major part of the strength of polymeric
materials and in some substances, such as polyethylene

Table 4-CPC Iso-Electric pH and Bond Character with
Carboxylic Acid Groups pKa = 4.0

Table 5-CPC Surface Free Energies (Dynes/CM') and Polarity

CPC Pigment lao-Electric pH

Polar (Flocc. resistance) 2.0
Full chlorinated (Greens) 2.5
Semi-chlorinated (Crystal stable blues) 3.0
Chlorine-free (Blues) 4.3

Vol. 52, No. 662, March 1980

-2.0
-1.5
-1.0
+0.3

CPC Pigments yO

Polar 45.3
Toner 45.9
Rosinated 40.2

yH yO yH/yO

4.3 49.6 0.087
1.7 45.9 0.037
2.0 42.2 0.047
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Table 6-Water Reducible Resin Surface Free Table 8-Color Stability ot Wi:, Work on Adhesion
EnergIes (Dynes/cm') and Polarity

Color Stability
Water Reducible Raeln -yo -y.H -yo -yHI-yO (144 hr 49°C)

Sy.tem PlgmentTypa W"r Change v. Control
(A) Acrylic

I ......... 22.5 2.5 25.0 0.100 Acrylic I Polar +5.2 Equal

" ......... 4.0 20.0 24.0 0.049 Toner +3.8 Equal
III ......... 22.1 12.8 34.9 0.365 Treated +4.1 Equal
IV .......... 1.2 24.3 25.4 0.952

Acrylic" Polar +6.6 Equal
(B) Alkyd Toner +1.2 Equal

I ......... 48.6 7.35 56.0 0.131 Treated +4.6 Equal

" ......... 34.6 1.54 36.2 0.043
III .......... 0.9 3.6 4.5 0.791 Acrylic IV Polar +5.3 2% Weak
IV .......... 7.1 8.0 15.0 0.531 Toner -1.9 5% Weak

Treated +2.7 1.5% Weak
(C) Polyester

I ......... 15.1 0.65 15.8 0.050 Alkyd III Polar -4.7 5% Weak

" ......... 31.9 19.0 50.9 0.374 Toner -10.6 20% Weak
III ......... 46.2 1.9 48.1 0.039 Treated -6.4 10% Weak

Table 7-Work 01 Adhesion WA (dynes/cm') lor CPC
Pigment Types with Various Water Reducible Resins

The work to separate C and P immersed in a liquid, L, is
given by equation (4).

(5)

superscript refers to the Keesom, Debye, and London
forces and the superscript h refers to hydrogen bonding
forces. The magnitude of each of these components of
surface free energy can be evaluated by a derivation from
the Young equation

I + cos e = 2,jy[ n + 2 H n (6)

-yr. 'Yt

where 8 is the contact angle of liquid, L, with compo­
nents yt and yt in contact with a solid with components
of surface energy y~ and y~. Thus, it is only necessary
to measure the contact angle of two liquids against the
solid surface and to know the hydrogen bonding and
dispersion force components of the liquids13 in order to
calculate the hydrogen bonding and dispersion force
components of the solids. These properties have been
published for many liquids. By using two liquids, simul­
taneous linear equations are obtained and solved for the
dispersion and hydrogen bonding components of the
solid surface.

Fowkes has also shown that the interfacial free
energy between two substances, C and B (Yea), can be
described by a relationship of the following form:

'Yep = 'Ye + 'YP - 2 .J'YfYf- 2~ (7)

Having determined the values of the free energy compo­
nents of the solid surfaces by equation (6), one can then
calculate a theoretical interfacial free energy between the
solids or between each solid and a liquid by equation (7).
The total surface free energy of each surface (C and P) is
found by equation (5). These values can then be inserted

however, to this thermodynamic treatment of adhesion
phenomena between solids, is that there is no easy way
for direct measurement of the surface tension of a solid.

Fowkesl2 has published an approach to this problem.
If it is assumed that the free energy of a liquid or solid
surface is composed of its hydrogen bonding and dis­
persion energy forces, and that these forces are additive,
then the total surface free energy of a solid or liquid yO
can be described by equation (5), where the d

(4)

4.1
4.6
9.6
2.5

4.6
14.6
9.7

14.0
6.6

-6.4
1.3

Ro.lnated

1.2
14.2
10.7

3.8
1.2
8.4

-1.9

Toner

14.7
6.8

-10.6
1.5

CPC Pigment

Polar

Polyester
I 6.6
" 20.8
III 12.0

Alkyd
I 18.8
" 8.5
III -4.7
IV 4.7

Acrylic
I 5.2
" 6.6
III 14.4
IV 5.3

Water Reducible Raeln

where yO is the free energy at the respective interfaces.
Equation (4) states that the work of adhesion is equal to
the sum of the energies of the CL and PL interfaces which
must be created minus the energy of the CP interface
which is destroyed. If the work of adhesion is negative,
separation between C and P will be spontaneous, i.e.,
there is no bonding. If the work of adhesion is positive,
work must be done on the system to create two separate
interfaces at the expense of the original one interface, Le.,
there is bonding.

The measurement of free energy of a liquid is simple
since the free energy of the liquid is equivalent to its
surface tension, and the interfacial free energy between
two liquids is numerically equivalent to the interfacial
tension between these two liquids. The chief obstacle,
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in equation (I) or equation (2) to determine the thermo­
dynamic work ofadhesion of e to P, either alone or in the
presence of a liquid, remembering that e and P will bond
in the presence of the liquid if the work of adhesion is
positive.

METHODS OF MEASUREMENT

The contact angles on resin films and pigments pellets
were measured. Liquids used for measurement were
water and methylene iodide. The components of surface
energy for these two liquids are: l ]

epe PIGMENTS IN WATER-BORNE SYSTEMS

CPC PIGMENTS IN:
o ACRYLIC I
"ACRYLIC n
toACRYLIC ll[

a ALKYD ll[

4

Waler
CH,I,

21.8
48.5

~'

51.0
2.3

72.8
50.8

o '----,-1"=6-'--:-1"=2-'----!ca-'--_-!-4--1.~O-=~.::..-J---':="'........,1=-2 -'--:'.16

'Wo' WORK OF ADHESION

Figure 2-AE McAdam units VI Work 01 Adhesion

Substituting these values in equation (6) and simplifying
leads to the expressions of equations (8a) and (8b).

y~ = [4.253 (I + cos em) - 1.295 (I + cos 6.1' (8a)

y: = [5.102 (I + cos fl.) - 0.653 yd)' (8b)

Thus, from the contact angles of water and methylene
iodide on pigment and resin, one can determine the bulk
surface-free energies of the pigments and resin polymers
along with their hydrogen bonding and dispersion energy
components.

The pigment surface-free energies were determined by
measuring the contact angles on the epe pigment
pressed into pellets under pressures of 80,000 psi. The
pellet surface was protected from the stainless steel
plunger by means of a I-mil Kapton® film. The
calculated free energiys were essentially independent of
pressure and the Kapton insert. The resin surface-free
energies were measured by contact angles on paints
drawn down onto slides, air dried for 24 hr, and washed
with distilled water for 30 sec to remove polar exudate.
Contact angle measurements were made in triplicate.

It should be noted that these free energy values are
really approximations for Hildebrand and Scott's 14

cohesive energy densities-solubility parameters, and for
Zisman's IS critical surface tension. It is also an attempt to
use the bulk properties of pigment and coating to predict
molecular interactions. Table 5 illustrates the hydrogen
bonding and dispersion free energies determined for epe
pigments evaluated.

CPC Pigment Surface-free Energies

Measurements of the hydrogen bonding (./) and the
dispersion-free energy (./) components ofepe pigments
showed three categories of pigment: Polar (flocculation
resistant) Pigments, which are the highest energy, highest
hydrogen bonding energy epe pigments; Toner (un­
treated) Pigments, which have a dispersion energy similar
to the polar pigments but substantially less hydrogen
bonding energy; and Treated epe Pigments, which have
the lowest free energy of all the epe pigments.

It has been also demonstrated that many of the multi­
valent ions associated with the treated epC's are
sufficiently soluble in the water-alcohol solvents char­
acteristic of industrial water-borne paints to precipitate
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resin. The amount of precipitate, or the degree of the
effect, depends upon the time-temperature profile of the
paint, which is determined by the cation concentration
and acid number of the polymer. The acid number
determines the number of sites that must be reacted to
precipitate the polymer. Higher acid number polymers,
like most acrylics, would have longer periods of time
before the effect is observed, while this effect would be
observed in shorter periods of time with the lower acid
number alkyds and polyesters. The net result ofthe above
phenomena is that only polar and toner epC's can be
safely employed in a given industrial paint system.

Industrial Water-Borne Resin
Surface-Free Energies

The measurements of the hydrogen bonding (yh) and
the dispersion-free energy (yd) components of the
industrial water-borne systems evaluated are shown in
Table 6. Briefly, it shows:

(I) The surface energies associated with these poly­
mers cover a wider range than do the epe pigments.

(2) There is no one set of energies that can be
distinguished as characteristic of an acrylic, alkyd or
polyester-although it was found that acrylics generally
have lower total energies.

(3) The surface energies of these polymers with similar
total energy can still be distinguished by various
hydrogen bonding to dispersion energy ratios.

RESULTS

The basic hypothesis of this work has been that epe
pigment performance should be related to the degree of
stabilization of the pigment in the system. This stability
for sterically stabilized systems is related to the pigment/
polymer bond adhesion, which is measured by the work
of adhesion W•.

A positive value of W. indicates bonding but not
necessarily pigment stabilization and optimum paint
performance. A negative value of W., however, indicates
non-bonding conditions and-independent of the other
factors-poor performance.

The results of such calculations, equation (4), are
illustrated in Table 7 for some of the industrial water-
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borne systems evaluated. /,c"L and /'PL were calcu­
lated from equation (4), using the /'f and /'~ of each
resin's respective alcohol.

The results show that the work of adhesion. (W.) is
positive for most types of water-reducible systems and
that the polar-higher hydrogen bonding, higher total
energy pigments, as well as the lowest energy treated
pigments (assuming no cation interaction) might be
preferred for some systems over toner grades. There are,
however, combinations of pigments and water-reducible
resins which do show negative W.'s and where CPC
stability should be a problem, e.g., toner pigments in
Acrylic IV and all CPC's in Alkyd III (Table 7).

To verify these predictions, paints were prepared with
CPC polar, toner, and resinated pigments in Acrylic I,ll,
IV, and Alkyd Ill. Color stability as drift was measured
on finished panels after aging the paints at 48°C for 144
hr (Table 8). The results not only show significant color
drift in systems where the Work of Adhesion is negative
but increasing drift with decreasing Work of Adhesion
values, Figure 2. Where the Work of Adhesion is positive,
the results show no color drift as in Acrylic I and II, and

a small color drift, 1.5 to 2%, in Acrylic IV. This latter
result is within the expectation limits of the assumptions.
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An Improved
Drawdown Blade

Dwight A. Holtzen

E.!. du Pont de Nemours & Company, Incorporated'

Nonuniformity of paint drawdown film thickness re­
sults in considerable error when determining scat­
tering coefficients of prime hiding pigments. Simple
modification of drawdown blades routinely used in
paint laboratories results in improved uniformity
and reduces thickness variation by approximately
30%. Redesigned blades minimize pressure, viscos­
ity, and rate effects.

INTRODUCTION

Methods to determine the efficiency of a coating to make
an underlying pattern indistinguishable are usually based
on reflectance measurements of a less than opaque film
over a patterned chart. Black and white checkerboard
cards are commonly used. With a less than 0.05 cm
coating applied, film thickness uniformity is assumed
over the entire drawdown area.

The method commonly used to determine scattering
coefficients involved the use of equations developed by
Kubelka and Munk. I

,2 Scattering coefficients can easily
be determined by equation (I) where the thickness X is
defined as X = (paint weight) (wt %Ti02) / (paint area).

sx ; f (R., R" Ra) (I)

It becomes readily apparent that the thickness of the film
must remain uniform over the entire drawdown area or,
alternately, that the pigment content be determined over
the same area that the reflectance measurement is being
made. The latter method is somewhat cumbersome in
that a considerable amount of calibration data are
necessary because of interferences of extenders, resins,
and other paint components. The simplest alternative is

Presented at the 14th Western Coatings Societies Symposium. San Francisco. Calif.. Feb. 28­
March l 1979.

·Chemicals. Dyu. and Pigments Dept.. Wilmington. Del. 19898.
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to provide a method for the production of very uniform
films.

With commercially available drawdown devices, shown
in Figure I(A), it was found that considerable nonuni­
formity exists over the length of drawdown,J resulting in
a relatively high er.ror in the determination of scattering
coefficients. Ross and Bruhlman4 have determined that a
standard deviation (Il) of approximately 2.9% exists for
scattering coefficient (S) determination based on a single
measurement. Considerable averaging is necessary to
reduce the error below this level.

Flow underneath a drawdown is highly dependent on
many interacting factors. Among these are blade geom­
etry, pressure developed, and system viscosity. The
purpose of this paper is to show how a simple change in
geometry of the drawdown blade will allow the produc­
tion of highly uniform films by minimizing variations due
to pressure and viscosity effects. Only laminar flow

Figure 1-Commerclal drawdown Blade A and Improved Blade B
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Figure 2-Cron...etton oftypleel dl'llwdown blede

Figure 3-Veloclty profile In eonstentthlekness (La) section. Ve,

eouelle flow; Vp, pressure flow; V" resulting lIow

(2)Q, =0.5 U Ho W

models are considered since the Reynolds' number is
small.

Figure 2 shows a cross-sectional view of the commer­
cially available drawdown blade. Usually, blades have a
tapered entrance channel, a constant thickness section,
and a tapered exit section. What has been found is that
blades currently available on the market do not control
the ratio of the constant thickness channel, L, to that of
the clearance, H. Of the 26 blades measured, L./H.
averaged 29.9 with an estimated standard deviation of21.
By selecting the proper ratio of L. to H. more uniform
drawdowns can be made. Simple, fluid flow models were
used for analysis and the blade is considered in two
sections: pressures developed in the tapered channel H,
and loss of pressure effects in the constant thickness
channel L. If pressure effects are ignored, flow is given by
equation (2) where V is velocity relative to the substrate
and W the width of the blade. This is the familiar couette
flow equation, also referred to as drag flow, that relates
flow generated between infinitely long parallel plates to
clearance and relative velocity.

It is generally accepted that the resulting film thickness
will be one half that of the clearance. It has, however,
been found that pressures are devel9Ped in the channel,
LI, and pressure flow can be adequately represented by
equation (3) where p. is the viscosity.

Q, = w H;P!(I'! L,) (3)

Thus, the total quantitative output of a blade is not
only a function of the clearance H. but also of the
viscosity, pressure, and amount of paint that is being
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Figure 4-Pressure developed under two velocity conditions.
H. = 0.0127 em, W = em, /l = 1 Pe's

L/Ho

Figure 5-Prenure contribution to lIow for the following condi­
tions: H. =0.0127 em. W - 7.62 em, /l =1 Pe's
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AN IMPROVED DRAWDOWN BLADE

retained in front of the constant channel area. The total
output is simply the summation of the drag flow output
and of the pressure output given by equation (4).

Table 1-Drawdowna Uniformity vs. Aspect Rallo (Lo/Ho)
(Test Blade Shown In Figure 1) •

Blade Ho Lo/Ho X-ray Counts X10- 2 =
Q,=Q.+Q, (4)

(A) ..... 0.0127 em 40 18.40 - 0.129 (0) R = 0.8
(B) ........ 0.0127 em 100 18.85 + 0.007 (0) R = .2

(a) U ::: 2.54{cm{s. D in 7.6 em intervals, D,..... = 38 em.

Table 2-Drawdown Uniformity vs. Lo/Ho and PVC

(N = 96)

Considering only the velocity profiles through the
constant section, Lo , it is readily apparent that the couette
flow contribution opposes the pressure flow velocity
profile resulting in thicker films. This is shown schemat­
ically in Figure 3. In order to estimate the pressure effects,
a constant volumetric output was assumed. Pressure was
calculated from an equation presented by McKelve/ and
is given by equation (5).

Paint PVC

L .. /H ..
Avg. counts
Std. dey.

68.1

40 ..... 100
6.771 .. 7.521
0.146 .. 0.089

64

40 ..... 100
6.848 .. 7.346
0.146 .. 0.122

51

40 ..... 100
9.237 .. 9.938
0.235 .. 0.103

p= ---------
Table 3-Drawdown Uniformity vs. Rate

W H. U

I + (H./H,)
-Q

(5)
(PVC Emulsion Paint)

2.54 em!s 10 em!s

-Thickness M(3SUrCmcnl Method: TM lilanium dioxide content is directly proponionallo
film thickness and was measured with a Texas Nuclear 9200 portable x-ray nuorc:scencc
analyzer.

The Analyzer could also be used to determine pigment content at the same location where
renC'ctance is being measured, however. a considerable amount or calibration is necessary.

To test this concept, two blades were manufactured
with a clearance of 0.0127 cm (5 mils). These blades are
shown in Figure 6. Tab/e I shows thickness variation with
respect to position with a 55 PVC, 86 KU emulsion
paint. * Film thickness is invariant with the higher Lol Ho

RESULTS

L.. /H.. = 40,10 em/s vs. 2.54 em/s
Students t =4.20 (I.e.., = 2.85), LSO =0.25
L.. /H .. = 100, 10 em/s vs. 2.5 em/s
Students t = 2.08 (I.e", = 2.85), LSO = O.IS

0.0066 0.0127
40 100
9.04 9.16
0.18 0.11

0.0066 0.0127
40 100
8.41 9.27
0.23 0.14

Blade clearance (eM)
L.. /H ..
Average counts X10-J
Std. dey.

(H.. /H,) + (H.. /H,)

As shown in Figure 4, when the drawdown blade is
flooded with paint, a relatively constant pressure is
developed. However, as the head of paint is depleted
underneath the channel, a sharp dropoff in pressure is
predicted. Also, the drawdown rate greatly affects the
pressures. It was assumed that the viscosity remained
constant. However, this is not always the case and
viscosity effects should be incorporated. When the pres­
sure flow Qp is combined with that of the volumetric
output calculated from couette flow Qc only, an optimum
value of Lol Ho can be determined, as is shown in Figure
5. At length to clearance ratios near 20, one would expect
to find a maximum variation in film thickness of
approximately 3%, When the ratio increases to 100, less
than I% flow is contributed by pressure and thus one
expects considerably more uniform films from any paint
of any viscosity. Thickness is also independent of the
amount of paint pooled under the leading edge of the
blade.

H
o

f
Figure 6-Test blades with dlllerentlo/Hovalues; A: 40, B: 100 Figure 7-lmproved drawdown blade, 0,590·, lo/Ho 2:100
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ratio blade. With different PVC paints at constant
velocity, an approximate 30% reduction in error is
noticed between the two blades shown in Figure 6. The
data are shown in Table 2. Table 3 shows the effect of the
drawdown velocity on film thickness uniformity. Blades
used in this test were those shown in Figure 6. The lower
ratio channel (Lol Ho, Blade A) resulted in less uniform
films at both drawdown velocities. As determined by the
student's test, the average thickness of the film at high
velocity was greater than at low velocity. Two distinct
sets of film thicknesses resulted with Blade A. As Lol Ho

was increased to 100 (Blade B), more uniform films were
produced and film thickness was independent of velocity.

An improved blade that will reduce the error most
significantly is shown in Figure 7 and in Figure I (B). The
LolHo ratio should be at least equal to 10.<> and the
trailing edge angle «(h) be 2: 90° to aVOId surface
discontinuities because of surface tension effects.

46

CONCLUSION

As has been demonstrated, a very simple modification
of the existing drawdown devices will result in consider­
ably more uniform thickness films. This modification
reduces the effects of viscosity, pressure, and blade
velocity. It has been demonstrated that the precision of
thickness can be improved by as much as 30% by this
technique.
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Glidden

SiLCRON·
MICRONIZED SILICA GEL

for every flatting need

• outstanding flatting efficiency • exceptional clarity • easy dispersibility
• controlled viscosity • high purity, fine quality

GRADE NO. TYPES OF COATINGS SPECIAL FEATURES

G-100 For clear varnish and lacquer. All-purpose grade.
trade sales and industrial finishes.

G-130 For clear and pigmented lacquers. Minimum settling.

G-300 For clear and pigmented lacquers. Easy dispersibility.

G-310 For clear and pigmented lacquers. Maximum flatting efficiency.

G-500 For mar-resistant industrial finishes Easy dispersibility.
and coil coatings.

G-510 For mar-resistant industrial finishes Maximum flatting.
and coil coatings.

G-520 For industrial finishes and Soft settling. easily
coil coatings. reincorporated.

G-530 For industrial finishes and Soft settling. Maximum flatting.
coil coatings.

G-550 For industrial finishes and General purpose. Excellent
coil coatings. Flatting. Very soft settling.

G-600 For low-sheen coil coating formulations. Effective gloss control while
maintaining film integrity.

G-601 For low-sheen coil coating formulations. High flatting efficiency.

G-602 For coil coatings and high solids Higher flatting efficiency
coatings. at 60° and 85° than G-601 .

G-603 Powder coatings and high solids Excellent flatting performance
coatings. at 85° gloss.

G-604 For powder coatings and seamless Excellent gloss reduction at
flooring. texturizing. all angles.

G-900 For aluminum. copper. and Desiccant to retard gas
bronze metallic paints. build-up.

Send for our 12-page booklet. "GLIDDEN SiLCRON." Write for sample. Glidden
Pigments. 3901 Glidden Road. 8altimore. Maryland 21226. or call 301 {633-6400.
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For Wastewater Treatment
We OfferAChoice...

The C-Floc Family

TOp Performers For
Primary Flocculation

D:~LIC.9.18.3&
The C-Floc family are proprietary polycationic polymers

used as primary flocculants for latex wastewater treatment.

C-Flocs are unique: The pH of the system is the most important
criteria in the selection of the proper C-Floc.

• Energy efficient

• Economical

• Active over a broad range of pH and
solids content.

C-Floc-9 - pH range 7.7-13

C-Floc-1 8 - pH range 6.3-9.5

C-Floc-36 - pH range 3.2-6.7

Write or call for details.

COSAN CHEMICAL CORPORATION
400 FOURTEENTH ST.• CARLSTADT. N.J. 07072 • (201) 460-9300
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New Formulating Parameters
In the Switch

From Bag to Slurry Clay

T.G. Brown, W.S. Stay, and B.P. Scibek

Engelhard Mineral and Chemicals Corporation'

Latex flats made by converting to total slurry pig­
ments offer savings primarily because of increased
production rates. Dispersant levels should be care­
fully reduced in this switch.

Delaminated and hydrous kaolin slurries can re­
place dry calcined clay in higher PVC light and dark
tint bases. Delaminated slurries exhibit superior
hiding and tintin-g strength, particularly in light tint
systems. Both types of slurries provide better
enamel holdout and stain resistance. Burnish and
scrub resistance of calcined clays can be compen­
sated for by the adjustment of flatting agents. The
65% PVC high kaolin paints develop maximum
opacity and tinting strength, better than the 55%
PV.C series, with no appreciable sacrifice in film
integrity.

INTRODUCTION

Increasing costs continue their pervasive influence on
all phases of paint manufacture. With trade sales profits
below expectations, management seeks new ways to
reduce costs. Increased productivity and lower raw
material cost are two ways to increase profit without
affecting quality. Slurry pigment handling provides both
benefits and this has been a major trend of the last
decade.

Titanium dioxide slurries have been followed by
slurries of the two extenders amenable to aqueous
dispersion, the kaolins and carbonates. Partial or com-

Presented at the 14th Western Coatings Societies Symposium in San Francisco. Feb. 28­
Mar. 2. 1979.

·Paints a: Printing Inks Div., Menlo Park, Edison. N.J. 08811

Vol. 52, No. 662, March 1980

plete conversion of water-borne paint to slurry pigments
is possible. Cost comparison of actual conversions
indicate that the major savings accrue, not from lower
delivered or off loading costs or from lesser energy
savings, but from throughput increases. Nominal cost
reductions are these:

(I) A slurry tank car can be unloaded through a 4-in.
pipe in about 2 hr with less manpower than is needed for
bagged pigment handling.

(2) Kaolin slurry provides 55% more weight of clay for
the same volume of dry bulk, and, counting normal isles
and warehouse spaces for bagged product, even more
storage space is saved.

(3) During makedown, there is no dusting or pigment
loss.

(4) Dispersion energy input is reduced by perhaps .50¢
per ton of kaolin' because only simple mixing of
predispersed slurries is needed, rather than the intensive
grinding associated with dry pigments.

None of these savings, however, compare to the
potential increases in productivity ranging from 25% for
large producers to as much as 100% for one smaller
manufacturer.

Conversion to slurry pigments has forced rethinking of
basic premises used by the formulator. In the same
manner as automotive engineers have been mandated by
federal energy rules to redesign already optimized en­
gines, so formulators have been restricted to a slim list of
pigments in slurry form.

While there are at least 70 dry titanium dioxide
pigments, many of them distinctive, the 20 slurry versions
actually represent two types. Slurry users usually select
only the enamel grade for simplicity of storage. There is
generally one type of carbonate slurry, the #2 fine particle
variety. Several grades of kaolins exist in slurry form;
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Table 1-CompllrilOn of Typical Propllrll••

Fine Medium Medium
Perllcle Perllcle Perllcle
Hydroul Delemlneled <:elclned
Keolln Keolln Keotln
(FPHK) (MPDK) (MPCK)

Particle size,l' 0.55 0.85 1.50

% Finer than 21' 92 83 67

Shape Thin Delami- Irregular
plates nated plates microporous

structures

Oil absorption (ASTM) 38 40 50

Brightness, % 90 87 90

pH 6.3 6.5 5.0

Slurry solids, % 70.0 68.0

Slurry viscosity, cps 300 370

however, tankage limitations again restrict purchases to
one choice in most cases. Formulators still incorporate
dry add-in extenders (pre-dispersed as a slurry under a
separate mixer unless these are stir-in flatting agents), but
frequently just one per latex formulation on a very
selective basis. Each dry extender adds another incre­
ment of dispersion time, to be avoided for maximum
throughput and savings.

Kaolin Comparisons

Faced with the responsibility of reformulating his
product line into one which uses pigments available in

slurry form, the formulator is frequently confronted with
choosing a hydrous or delaminated kaolin slurry as a
replacement for calcined clay. A new compromise in
performance properties is required. Therefore, this study
reexamines latex flat formulations in the light of slurry
replacement for the most widely used grade of calcined
clay (currently available only in dry form).

The three kaolins have been tested at three loadings
(1.25, 1.75, and 2.25Ib/ gal) and at two PVC's (55 and 65)
as detailed in the experimental section. Titanium dioxide
levels simulate those of deep and light tint base products.
The binder is a fine particle vinyl/ acrylic emulsion
copolymer. The range of PVC's represents commercial
medium-to-Iow cost interior wall paints which still offer
good performance. Because these formulations contain
more extender per gallon, they clarify the effect of the
clay contribution.

Kaolin Selection

Two types of kaolin have emerged as leading slurry
contenders for the paint industry. These are a fine particle
hydrous kaolin (FPHK) and a medium particle delam­
inated kaolin (MPDK), as listed in Table I. Similar to
each other in moderate oil absorption, they are available
at 68-70% slurry solids and have been widely employed in
slurry conversion processes. Much finer in particle size
than any other extenders of comparable cost, they offer
excellent film packing characteristics that lead to signi­
ficant Ti02 conservation.

Use of slurry automatically forces the consolidation
and elimination of other grades of hydrous and calcined
kaolins, although some continue to be added on a dry
basis. Among these is a medium particle calcined product

Tabl. 2-Sugg••ted Dry and Slurry Mod•• of Addition (lb/100 gal)

Disperse for 5-10 min; letdown with
168.0 168.0

20 2~

125.0 125.0
172.3 190.0

100.0
I~O I~~

50.0 50.0
Grind at high speed; then add at reduced speed

163.8 163.8
145.7

Water .
KTPP ..
Dispersant .
Wetting agent .
Defoomer ..
Buffer .
Biocide .
Coalescing agent .
Ethylene glycol ..
Thickener .
Water ..
TiO, ..
ASP 352 (MPDK) ...........•.
Caco, .
Silica ..

TiO, slurry (76.3%) .......•..•.
ASP 352 slurry (68%) ........•.
CaCO, slurry (72.7%) .....•..••

Vinyl acrylic copolymer ......•.
Defoomer .
2% Thickener solution .
Water ..

Totel Dry
Plgmentl

150.0
1.0
6.6
3.0
1.0
2.0
1.0
4.5

25.0
2.5

87.3
125.0
100.0
150.0
50.0

168.0
2.0

125.0
127.0

1130.9

Slurry
TlO,

130.0
1.0
3.9
3.0
1.0
2.0
1.0
4.5

25.0
2.5

26.0

1131.0

Slurry TIO,
end Keotln

69.5
1.0
3.3
3.0
1.0
2.0
1.0
4.5

25.0
2.5

25.0

1132.3

Totel
Slurry

100.0
1.0
2.8
3.0
1.0
2.0
1.0
4.5

25.0
2.5

56.0

50.0

163.8
145.7
206.2

168.0
2.0

125.0
69.4

1128.9
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Cal ( )=dry pigm~nl

Colloids 081F is a registered trademark of Colloids. Inc.; Igepa!. GAF Corp.: AMP.
International Minerals & Chemicals Corp.; Merbac. Merck & Co.: Tamol. Rohm and Haas
Co.; NalTolsol. Hercules Incorporated: Arnsen. Amsco Div .. Union Oil Co. of Calif.

(MPCK). Coarser, but more porous than the kaolin
pigments available in slurry, MPCK is higher in oil
absorption. Because of the attendant film porosity, it has
traditionally offered a surface roughness or flatting effect
combined with opacity. MPCK may be retained as a dry
component to overcome picture framing.

The last quarter century has documented the invalu­
able role of calcined kaolins in emulsion paints2 and the
number of grades has justifiably proliferated for special
needs. J Calcined products are not available in slurry form
because of suspension and rheological problems that
have proven difficult to overcome.

Water ............................ 107 116
Colloid 681F ...................... 2 2
Igepal@C~30 ..................... 2 2
AMP@95 ......................... 2 2
Merbac@35 ....................... I I
Tamol@731 .......... . . . . . . ..... .. 4 4
Ethylene glycol } 25 25
Natroso!@250HR I' premix ........ 3 3

Enamel grade TiO, ................. 98 ( 75)' 98 ( 75)
Kaolin slurry ...................... 250 (175) 250 (175)
#2 Calcium carbonate (2.51') slurry ... 214 (150) 321 (225)
Diatomaceous silica (81') ............ 25 ( 25) 25 ( 25)

Colloid 681F ...................... I I
Amsco@3077 ...................... 264 206
2% Natrosol 250 HR ............... 75 50
Water ............................ 60 70

1133 1176

Table 3-Test Formulation -lb/100 Gal

55% PVC 65% PVC

SWITCH FROM BAG TO SLURRY CLAY

thickener and primary dispersants, slurries and dry
pigments or extenders are individually added. The mill
base solids are adjusted to 60-65% solids with water.
Small volume increments (less than 1.0 ml) of primary
dispersant are added and the viscosity of the pigment
grind determined after each addition until a minimum is
reached. To avoid errors in recording data and to
immediately recognize this minimum, viscosity is plotted
against dispersant volume as the test progresses.

Order of addition for slurry modified systems is similar
to the dry process. Water and additives, including 50­
60% of the thickener requirements are charged, followed
by the slurries and any dry flatting agent. Following the
minimal mixing time, the mill base is let down with the
latex vehicle, defoamer as needed, and the remaining
cellulosic as a 2-3% solution, to adjust viscosity.

Typical and progressive changes from dry pigment
ingredients to slurry are shown in latex flat formulations
in Table 2. The first column lists dry pigments. The
second column is converted to slurry Ti02 only, the third
adds kaolin slurry, and the fourth employs calcium
carbonate as the third slurry. The dispersant levels are
gradually decreased, compensating for dispersants brought
in by each slurry. Much less free water is available as
additional slurries are introduced. This must be carefully
split into two portions, one for the initial mixing stage,
one for viscosity adjustment and washdown.

The absence of sufficient free available water in some
water-poor formulations can cause excessive competi­
tion in water demand between the thickeners and the
various slurries. This starvation can lead to .undue
thickening at any point during the sequential addition of
ingredients. The formulator must take care to maintain a
careful water 'balance at all times.

High solids coatings can also aggravate the problem.
Employment of higher solids latices provides a desirable
latitude.

EXPERIMENTAL
Reformulating with Slurry

All slurries contain a careful balance of dispersants,
biocides, and other additives designed for maximum
compatibility with each other and other paint ingredi­
ents.

While the formulator is aware of these factors, experi­
ence has been that he sometimes overlooks the additive
effect of the slurry introduced dispersants. An item to
consider in the conversion to slurry is that the original
dispersant level in the formulation needed to disperse dry
ingredients should be reduced since extra dispersant is
supplied in each of the slurries.

Best paint performance properties are obtained when
the pigments in the system are at optimum dispersion. To
ensure that all pigments (from slurry or dry add-on) are
properly deflocculated, the formulator should determine
total dispersant demand.

The following method is used to establish dispersant
levels. The pigment grind portion is titrated to minimum
viscosity, with the primary dispersant as titrant. On a
laboratory scale, water and secondary additives are
charged under a Cowles type mixer. Withholding the

Vol. 52, No. 662, March 1980

Formulae are calculated according to the pattern
shown for the 55% and 65% PVC paints in Table 3.
Enamel grades Ti02 levels are fixed at 0.75 IbIgal (deep
tint) or 1.50 lb (light tint). Kaolin levels are 1.25, 1.75, or
2.25 lbl gal. A constant 0.25 lb of flatting agent is always
present. Calcium carbonate is the variable, replacement
component. Extender plots on the graphs refer to kaolin
alone.

Paints have been prepared by incorporating slurries in
the order listed (Cowles dissolver, 2j in. blade, moderate
speed), then adding dry flatting agent, and post mixing
for 10 min.

Opacity measurements of dried paint films (6 mil Bird
applicator) on drawdown charts and black glass follow
the essential procedures of ASTM D2805-70 and ASTM
Bulletin 181. Tinting strengths are determined on me­
dium gray paints (the LAB scale on a Gardner XL20 unit)
that have been prepared by using 4 oz of universal carbon
black colorant per gallon of latex vehicle.

Sheen is rated at 850 on 3 mil drawdowns. Enamel
holdout is based on 600 readings of 2 mil alkyd semigloss
drawdowns over 3 mil paint films. Washability tests
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Figure 1-Hldlng power VI extender loading at 55% PVC and
0.75 Ib TIO.

conform to method 6142 of Federal Standard 141. Scrub
resistance has been run on one week aged films (7 mil
Gardner) with a Gardner Heavy Duty Wear Tester,
modified shim and silica media, modeled after ASTM
02486-74.

Light Scattering

Both hydrous and calcined kaolins have been re­
nowned for their contribution to light scattering in
coatings. Attributed in part to fineness of particle size
and spacing or reinforcement of Ti02 particles, the
primary effects are increased opacity and tinting strength.

550,.----,-----,------,----,

150 L..-__::-'=,.--__--=-'::-= ----::"=-_--'
1.25 1.75 2.25

LBS. EXTENDER/GALLON

Figure 2-Hldlng power VI extender loading at 65% PVC and
0.75 Ib TIO.

In the mixed pigment, multi-extender, varied binder
systems that constitute latex flats, many interactions are
hidden. Results tend to be attributed to only one
ingredient. Dry hiding is frequently associated with the
extender or pigment component in the formulation that
is highest in oil absorption: in truth, this may be a
component which is indeed high in demand, but is still
only part of the total absorption. The reputed dry hiding
of calcined kaolins in high extender/flatting agent sys­
tems can be a case in point, since opacity is really
dependent upon special packing arrangements of all the
pigments at high PVc.
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Figure 3-Hldlng power vs extender loading at 55% PVC and
1.51b TIO.
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Figure 4-Hldlng power VI extender loading at 65% PVC and

1.5IbTIO.
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Figure 6-Tinting Itrength VI extender loading at 65'10 PVC and
0.75 Ib TI02
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Figure 5-Tinting Itrength VI extender loading at 55'10 PVC and
0.75 Ib TI02

In the present experimental data, Figure I plots the
apparent 10% hiding improvement noted for the calcined
over the delaminated product at 55% PVC in a deep tint.
This low TiOz, lower PVC situation is the only one in
which this calcined superiority is noticeable. Without
much contribution by the TiOz, at levels near CPVC,
each kaolin provides light scattering, but the calcined
clay has the vehicle demand to give the added boost ofdry
hiding.

High kaolin loadings gradually increase relative opaci­
ties for these white paints and slightly broaden differ­
ences between clays. The delaminated kaolin is consis­
tently superior to the fine particle hydrous product, more
effectively spacing and reinforcing the li~ited amount
of TiOz• Under more crowded conditions of 65% PVC
(with TiOzstill at the lower 0.75 Ibl gal and the same kao­
lin to TiOz ratios of 1.7 to 3.0), all paints have much in­
creased hiding power. Thus there is a slight superiority for
the delaminated as related to the calcined clay (Figure 2).

At the same 55% PVC and its less crowded pigment
universe, but with double the TiOz (150 Ib/lOO gal),
hiding power curves shift again (Figure 3). The delami­
nated and calcined products are totally indistinguishable.
Ratios of kaolin to TiOz range between 0.9 and 1.5, with

presumably enough thin delaminated plates per pound of
kaolin to insure an optimal number ofinterfaces and light
scattering.

The 65% PVC, high TiOz paint versions (Figure 4) all
respond again to the advantages of dry hiding regardless
of type of clay. Hiding values are about 20% higher and
the differences among clays are 7% or less. However, all
delaminated kaolin test paints are more clearly superior
to the calcined versions than in the low TiOz situation.
Again, the extra delaminated platelets make the differ­
ence.

All four sets of data reveal a gradual rise in hiding with
increased kaolin levels; there are no cross-overs or
appreciable changes. Considering that all light and deep
tint bases are",shown here in the untinted form, many
show promising hiding. The delaminated kaolin is clearly
the preferred slurry alternate to the dry calcined clay.

Tinting Strength

Gray tinted analogs ofthese same paints are plotted in
the next four figures. Tinting strengths are directly
related to opacities in terms of light scattering, but are
more closely associated with surface particle reflectance
than with total film thickness.
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Figure 7-Tinting strength vs extender loading at 55% PVC and
1.51b TI02

A lighter (higher) reflectivity indicates better tinting
strength for the given kaolin.

In deep tone gray flats (low Ti02) at the lower 55%
PVC, calcined and delaminated products are indistin­
guishable (Figure 5). At the higher PVC and lower Ti02

level (Figure 6), the delaminated kaolin is superior in
strength to the other clays.

When the Ti02 level is doubled, all grays are lighter
and the delaminated kaolin continues to be superior in
strength to the others at 55% PVC (Figure 7). At 65%
PVC (Figure 8), it is still superior to the calcined clay, but
is matched by the fine hydrous kaolin.

In general, the more crowded conditions of higher
PVC increase tinting strength and opacity and reduce
differences among products. Calcined and delaminated
grades are fairly similar in light scattering capabilities,
but the delaminated has the edge in higher Ti02 systems.
In tinted paints, where the number of particles per pound
may be the most significant factor, finer particle hydrous
and delaminated kaolins perform quite well against the
calcined versions.

Higher hiding and tinting strength at higher kaolin
loadings simply reflect carbonate replacement and this
normally anticipated advantage.
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1.25 1.75 2,25
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Figure 8-Tinting strength va extender loading at 65% PVC and
1.5 Ib TI02

Sheen (85 0 Gloss)

Figures 9-12 restate the most direct and obvious of
relationships: finer particle kaolins provide higher sheen.
The fine hydrous kaolin at all PVC's and loadings
develops the greatest sheen, notably at the highest
loading of the higher 65% PVC (Figure 12). The standard
calcined clay employed in this study is always lower in
sheen.

Once again, higher Ti02 levels accentuate sheen dif­
ferences of the kaolins. Even the calcined systems are not
quite as low in sheen, possibly indicating a different
pigment packing for these denser films. Hence, to reduce
angular sheen, both Ti02 and clay levels should be
manipulated.

In commercial products produced from slurry extend­
ers, sheen control via flatting agents, rather than slurries,
is the practice. It is conceded that the selection of a single
diatomaceous silica level of 0.25 lb in this series of test
paints is arbitrary, but necessary for experimental simpli­
fication. Some of the higher sheen effects noted in these
formUlations, particularly in the case of the fine hydrous
kaolin grades, could be reduced by greater amounts of
diatomaceous or amorphous silicas (and even coarse

Journal of Coatings Technology
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Figure 10-Sheen VI extender loading at 65'10 PVC and
0.75 Ib TI02
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0.75 Ib TI02

SWITCH FROM BAG TO SLURRY CLAY

18.0 18.0

15.0 15.0
Ii) Ii)
III I/)

9 9
0 CJ

~ 12.0 ~ 12.0
FPHKz z

w w
w w
:r: :r:
III I/) MPDK9.0 9.0

FPHK
MPDK

~MPCK
6.0 6.0

MPCK

Figure 9-Sheen VI

carbonates or calcined clays.) Commercial paints con­
ventionally use between 0.25 and 0.50 Ib, sometimes
even 0.80 Ib, of these sheen reducing extenders.

Not reflected in the machine numbers are the subtle
optical differentiations that are apparent to the eye: the
pleasant eggshell appearance imparted by delaminated
kaolin or the texture of the calcined clay product.
Loadings of these extenders can vary broadly without
causing sharp, rapid changes in sheen that may be
anticipated by the use of coarser or higher oil absorption
flatting agents.

Enamel Holdout

This relative measure of film porosity is plotted in
Figures 13-16. At all PVC levels, enamel holdout is far
superior for both the hydrous and delaminated clays, as
anticipated. Overall, the hydrous grade is slightly supe­
rior in surface packing and resistance to enamel strike-in
compared with the delaminated grade. Both, at the lower
55% PVC (Figure 13 and 15), show no loss in enamel
holdout as their loadings increase to the maximum.
Again, at 65% PVC (Figures 14 and 16), both have
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Figure 11-Sheen VI extender loading at 55'10 PVC and
1.51bT102
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reasonable holdout at the lower loadings but show some
drop off. The calcined clay is distinctly poorer in all cases,
reflecting its microporous structure. Finer particle cal­
cined clays would be expected to accentuate this difference.

Change in Ti02 levels appears not to affect any of these
relationships.

SCrub Resistance

The calcined grade demonstrates its superior abrasion
resistance in 55% PVC paints (Figures 17 and 19).

25.0 L-__-'- -'-- -'--__-'

1B 1n ~~
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Figure 14-Enamel holdout VI extender loading at65% PVC and

0.75 Ib TIO,

Differences are minimized at 65% 'PVC (Figures 18 and
20). The fine hydrous clay is always intermediate in
performance; change in Ti02 level has no real effect.

Test procedures for scrub resistance levels frequently
tend to be more subjective and arbitrary than many other
paint film tests. To obtain this data, some adjustment in
scrub media between silica and nonionic surfactant was
required to bring results within a reasonable range.
Nonetheless, the relative differences at 55% PVC and
between 55% and 65% paints are valid.
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Figure 15-Enamel holdout VI extender loading at 55% PVC and
1.5 Ib no,
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Figure 16-Enamel holdout VI extender loading at65% PVC and
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Figure 17-Scrubablllty vs extender loading at 55% PVC and
0.75 Ib TIO.
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Figure 18-Scrubablllty vs extender loading at 65% PVC and
0.75 Ib TIO.

Washability (Stain Removal)

Stain removal and burnish resistance are two interre­
lated properties that, in the last two decades, have slowly
assumed a more ascendant role than scrub resistance.
Tests indicate little staining for any of these paints,
perhaps in general evidence of film tightness and binder
quality.

The 55% PVC paints are the most resistive to staining.
The fine hydrous and delaminated clays are only very
slightly superior to the calcined grade. Staining is slightly
more apparent at 65% PVC, with the calcined type again
slightly inferior. Higher Ti02 loadings decrease staining
slightly at both PVC's, possibly reflecting the use of the
finer particle and better packing enamel grade Ti02•

Differences in polishing or sheen increase are more
evident. The calcined clay extender paints polish less by
an average of 5 gloss units. The finer hydrous kaolin
polishes more at lower PVC; at the higher PVC, it is very
slightly inferior to the calcined grade (this is the only real
PVC effect noted).

Higher Ti02 loaded paints burnish a little more than

low Ti01 paints, an effect of increased fine particle size
distribution.

Delaminated kaolins are traditionally lower both in
cost and water demand than their calcined counterparts.
Comparisons of 55% and 65% PVC paints in terms of
these physical properties suggest that most calcined
kaolin bearing interior flats can be successfully reformu­
lated with slightly higher levels of delaminated extender.
PVC can be increased slightly with concomitant further
improvement in light scattering but with no loss of film
integrity or increase in cost.

PVC, Film Integrity,
And Commercial Success

The subtleties of CPVC relationships have not been
emphasized to this point, since, in some measure, any
CPVC estimates are subject to test method assumptions
and variables. Calculated CPVC values based on oil
absorptions4 suggest that the 55% PVC formulations
reported here are very slightly above CPVC, perhaps by
1-4%, The 65% PVC formulations are proportionately
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Figure 19-5crubablllty VI extender loading at 55% PVC and
1.51b TIO.

further above their calculated CPVC levels by 7-12%,
However, these oil absorption CPVC's ignore the bind­
ing power.ofthe fine particle vinyl acrylic vehicle. Adding
the binder index effect, S paints formulated at the 55%
PVC level probably fall below the CPVc. The practical
tests of enamel holdout, scrub resistance, and washability
on the 55% PVC paints seem to substantiate film
tightness and integrity expected in paints below CPVC,
while those at 65% PVC exemplify films above critica!.

Paints containing calcined clay, particularly those at
the higher 1.75-2.25 lb levels, have the lowest calculated
CPVC values.

In recent years, more trade sales flats have moved into
this 55-65% PVC zone, sometimes even successfully
towards 70%, Failures occur when poorly packing, high
vehicle demand pigments and extenders are held by
inadequately binding vehicles.

The press has discussed the declining quality of interior
flats and correlated this with increasing raw material
costs and consumer resistance. To quantify these con­
cerns, the top line flats and flat enamels of a number of
major brands have been analyzed recently.
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Figure 20-Scrubablllty VI extender loading at 65% PVC and
1.5 Ib TIO.

The Ti02 levels average above 2 lb/ga!. Aluminum
silicates of the kaolin variety are present in all samples
with some general evidence of silica of one type or
another as flatting aids. Barium sulfate is detectable in at
least one case, but little or no carbonate is apparent,
certainly none in the flat enamels. The PVC average is
close to 45% but one notable flat exception is at least
61%.

Medium line brands are by contrast higher in PVC,
averaging 55-60%. Ti02 levels, although still close
to two pounds, are slightly lower than for the above
samples. There is heavier reliance on lower binder
demand aluminum silicates, carbonates, and silicas. The
vehicles range from acrylic to acetate to styrene.

CONCLUSION
From a consumer point of view, the results of this

present study suggest that the performance of a 55% to
65% PVC candidate can be optimized in terms of hiding
and durability, with significant savings in raw material
costs. This is a firm indication that money can still be

Journal of Coatings Technology



saved without compromising quality. Formulating prin­
ciples, particularly those relating to the interactions
between extenders and TiOz, must be reexamined.

Test data presented here suggest that delaminated or
fine hydrous clay slurries can successfully replace dry
calcined kaolin in the slurry conversion of high PVC
interior flats. Opacity and tinting strength of calcined
product are easily matched or exceeded by PVC adjust­
ment. Enamel holdout and washability are readily im­
proved. Scrub and burnish resistance can be maintained
by careful modification 'with flatting agents.

Vol. 52, No. 662, March 1980
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Natural Occurrence and Volatility
Of Benzene, Toluene, and Xylene

In Petroleum Thinners

William H. Ellis and Charles D. McLaughlin
Chevron Research Company'

Benzene, toluene, and xylene are of increasing
concern to regulatory agencies because of potential
acute and chronic health effects. Gas chromato­
graphic analyses of fractions from laboratory frac­
tional distillations showed that occurrence of an
aromatic compound in a solvent depends upon its
percentage in the original crude oil, the solvent
distillation range, and distillation efficiency. Evap­
oration experiments and analyses of vapor and
liquid in equilibrium showed that volatility is some­
times influenced by molecular interactions.

Special analytical techniques were required to
determine benzene, toluene, and xylene concentra­
tions in mixtures ..... ith other hydrocarbons.

INTRODUCTION

It is perhaps unfortunate that toxic and hazardous
solvents have desirable properties; otherwise, human
exposure to them would be less likely. Benzene, toluene,
and xylene, for example, are valuable chemicals in their
proper place. In the air we breathe may not be a proper
place,. but safe limits have not been adequately estab­
lished. This subject is being considered now by several
governmental agencies. A chronology of regulatory
actlVltles IS given In Appendix A.

It is not always apparent from a regulation, however,
what commercial products may be affected. The purpose
of this paper is to shed more light on the subject of where
benzene, toluene, and xylene are likely to be found in
industrial solvents and how they evaporate from hydro­
carbon mixtures.

The toxicity of aromatic hydrocarbons, especially
benzene, has long been known, and chemists have
generally treated them with respect. There appears to be

Presented at the 57th Annual M«lingoflhe Federation ofSocieties for Coatings Technology
in St. Louis. Mo.. Octo~r 4. 1979.
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sufficient evidence that chronic exposure to benzene may
produce toxic effects to the blood forming cells of the
bone marrow.

DISTILLATE THINNER MANUFACTURE

Most petroleum thinners are manufactured by direct
distillation from crude oil. A refinery "crude unit" is a
continuous still. Fresh crude is preheated and fed into the
"flash zone" located at the lower portion of the
cylindrical distillation column. Low-boiling materials
vaporize and migrate upward. Residual, high-boiling
materials are drawn off at the bottom. A temperature
gradient is established between the flash zone and the
column top, and side cuts of various boiling ranges are
collected. Some of these can be thinners such as YM&P
naphtha or mineral spirits. Sometimes a broad-boiling
distillate is collected and redistilled into narrow-boiling
thinner fractions.

After distillation, the thinners are usually treated with
chemicals, adsorbents, or hydrogen to improve color,
odor, and chemical stability.

"Rule 66" Thinners

The original Rule 66 prompted many solvent manu­
facturers to find ways to decrease the aromatic contents
of their distillate thinners to comply with the law. The
aromatic content of mineral spirits, typically 15%
aromatics before legislation, had to be reduced when the
maximum legal limit of 8% was imposed. This reduction
required an ,additional refining step, but could be
accomplished in several ways: hydrogenation, extrac­
tion, or blending with synthetic isoparaffins. Although
all of these method have been used, hydrogenation is
undoubtedly the most satisfactory. The aromatics, which
react more rapidly in smog chamber tests, are converted
to less photochemically reactive cycloparaffins; and the
manufacturing yield of product is improved.

Hydrogenation is carried out with a catalyst at
moderate (for refinery processes) temperatures and
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Table 1-Benzene, Toluene, and Xylene Conlenll 01 Varioul
Crude OUI

Volume, '"
Crude Benzene Toluene Xylene

Sanga Sanga 1I ndonesia) 1.48 4.35 4.50
North Slope 0.25 0.60 0.~5

Elk Hills, Stevens 0.19 0.65 1.13
West Texas Sweet 0.18 0.58 0.91
Iran ian Light 0.18 0.65 1.00
Iranian Heavy 0.13 0.45 0.73
Saudi Arabian Light 0.10 0.40 0.64
Saudi Arabian Medium 0.06 0.30 0.62
Saudi Arabian Heavy 0.04 0.19 0.43
San joaquin Valley Mix 0.09 0.29 0.45
Cal ilomia Coastal Mix O.OS 0.18 0.26
Santa Maria 0.03 0.11 0.34
Sumatran Light 0.12 0.04 0.27

pressures. The degree of hydrogenation can be controlled
by adjusting conditions, but it is frequently easier and
more efficient to hydrogenate almost completely and,
subsequently, blend the product with untreated stock to
achieve the proper aromatic content.

Isoparaftln Thinners

Isoparaffins are distillate thinners made from a
synthetic feed stream. The feed is made by polymerizing
catalytic cracker by-product olefins and paraffins. The
polymerization process, which uses an acid catalyst, is
called "alkylation." The products are essentially 100%
isoparaffins with no measurable aromatic species. Iso­
paraffins are commonly marketed as odorless mineral
spirits.

Commercial Distillate Product Line

The processes described are used to manufacture, with
perhaps some variation among suppliers, the following
typical product line:

Product Bolling Ringe' C

Rubber solvent 40-150
Rotogravure solvent , 93-107
Lacquer diluent 90-120
YM&P naphtha .........•.......... 120-150
Mineral spirits , 155-205
Odorless mineral spirits 175-205
140 Solvent ...........•.......... 180-215
Kerosene ................•. ,' ..... 175-265

Other thinners may be blended from these basic items
to tailor solvency and volatility to precise limits.
Volatility is adjusted by blending stocks with different
boiling ranges. Solvency depends upon the proportions
of n-paraffins, isoparaffins, cycloparaffins, and aro­
matics-the four molecular types naturally occurring in
crude oil distillates. In practice, stocks high in aromatics,
whose manufacture will be discussed in a later section,
are used to increase solvency. The use of aromatics, of
course, has been severely restricted in recent years by air
pollution laws and is now getting serious attention
because of toxicity concerns. The toxicity question
add resses bQth the type and the amount of aromatics.
Benzene is now considered the most toxic, but tOluene
and xylene are targeted for more study.

NATURAL OCCURRENCE
OF AROMATICS IN CRUDE OIL

Benzene, toluene, and xylene occur naturally in crude
oil and are therefore present in some distillate thinners.
One factor determining the concentration of a given
aromatic in a solvent is its amount in the original crude.

Table 2-Azeolropes 01 Benzene and Toluene with Saturated l1ydrocarbons'

Benzene (B. P. - 80.1"(;) Toluene (B.P. -loo.6°C)

Azeotrope Azeotrope
Boiling Benzene, Boiling Toluene, Boiling

Azeotroping Compound Point, °C Wt'" Point, °c Wt'" Point, °c

Cycloparaffins

Cye lohexane 80.7 52 77.6
Methylcyelopentane 72.0 16 71.7
Ethylcyelopentane 103.6 7 103
1,1,3-Trimethylcyelopentane 104.9 16 104
1,2,3-Trimethylcyelopentane 110.4 39 lOS
1,2,4-Trimethylcyelopentane 109.3 39 107

Isoparalfins

2,2-0imethylpentane 79.2 46 75.9
2,3-0imethylpentane 89.8 80 79.2
2,4-0imethylpentane 80.5 48.3 75
2,5-0imethylhexane 109.4 35 107
2-Methylheptane 117.6 82 110
2,3 ,4-Trimethylpentane 113.4 60 110
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Table 3-Thinner Base Stock Physical Properties

DISTILLATION BEHAVIOR

Molecular Interaction Effects

Molecular interactions affect the distillation of aro­
matics, especially benzene, from crude oil. The exact
distillation temperature depends upon the chemical
nature of the whole mixture. Azeotropes are probably the
most commonly considered manifestation of molecular
interaction, but nonideal behavior can occur even when
azeotropes don't.

Some azeotropes of benzene and toluene are listed in
Table 2. I They apparently form most readily with

Mineral
S irits

VM +P
Naphtha

m-Xylene,
B.P.

139°C

20

ISO

160

140

120

~

.. 100
~

:::>

"'~ SO..
a.
E..
I-

Distilled, Vol ..

Figure 1-Dlstlllalion of thinner base stock

oOL--2O.L--4O.L--6O..L.--...LSO,....-~100

cycloparaffins and isoparaffins. No boiling point aze­
otropes of benzene or toluene with n-paraffins are shown
in the latest American Chemical Society monograph on
azeotropes. I The only azeotrope of xylene listed is one
with n-nonane,.and the deviation from ideality is very
slight.

Experimental Concentration Effects

Regulations designed to control exposure to toxic or
photochemically reactive compounds such as benzene,
toluene, or xylene often neglect to indicate products that
may contain them. The potential occurrence of specific
aromatics in commercial thinners was explored experi­
mentally by distilling a sample of thinner base stock in
the laboratory and analyzing the fractions. The analy­
tical methods are described in Appendix C (page 72).
To simplify the experiments, only the metaxylene
isomer, in addition to benzene and toluene,
was traced. Metaxylene is usually the predominant
isomer in commercial xylene, and its behavior approxi­
mates that of mixed xylenes. Ortho- and paraxylene,
which occurred in low concentrations, were ignored.
Properties of the starting material, including pertinent
aromatic contents, are shown in Table 3. Possible
products that might be made from this base stock range
from lacquer diluent to mineral spirits.

The base stock distillation curve is shown in Figure I.
The distillation unit was a 4 ft. X 2 in. column packed with
Penn State perforated stainless steel saddles. Total
sample volume was eight liters, and 2.5% fractions were

0.0693
0.485
0.921

61.7
0.7324
6.10

62 (143)

48 (8)
77 (l70l
86 (186)

124 (256)
142 (288)
162 (323)
169 (335)
174 (345)
177 (3501

Gravity I nAP I
Gravity, Specific, 15.6°CI15.6°C
Density, LIiGal. J 15.6°C
Aniline Point J °C(' F)
Aromatics, Volume, %

Benzene
Toluene
m-Xylene

Distillation, ASTM 0-86, °c (FJ
Initial Boiling

5'10 Recovered
10% Recovered
50% Recovered
7C1f, Recovered
90% Recove red
95'10 Recovered
Dry Point
End Point

The volume percentages of benzene, toluene, and xylene
in a variety of crudes are shown in Table I; differences are
significant. Benzene contents, for example, vary from
0.03% in Santa Maria (CaliL) crude to 1.48% in Sanga
Sanga (Indonesian).

With few exceptions, the relative amount of one
aromatic will suggest the relative amounts of the other
two. Usually, the toluene content of a crude will be sev­
eral times higher than its benzene content and somewhat
lower than its xylene content.

Density variati01'ls in crude oils from the same
geographical area mayor may not affect aromatic
concentrations in distillate thinners. Although the Saudi
Arabian "light" crude oil, for example, has more of each
aromatic than the Saudi Arabian "heavy", it also yields
more nonaromatic hydrocarbons in the thinner boiling
range. Total yield of a particular thinner will usually
vary, however, with crude oil density; a lighter crude oil
normally contains more solvent.

Another factor affecting the amount of an aromatic in
a distillate thinner is the broadness of the thinner
distillation range. If the distillation range is broad, a large
volume of saturated hydrocarbon compounds will be
distilled and collected with the aromatic; and the
aromatic percentage in the distillate will be low.
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l. Sase Stock (0.921' m·Xylenel
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3. Base Stock" 2S m-Xylene
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Figure 4-Volume % m-xylene in distillation fractions YS distilla­
tion temperature

Concentrations of benzene in the distillate at various
temperatures are shown in Figure 2. Curves are given for
the base stock and for its two blends with added benzene.
Fractions from the base stock will contain more than
0.1 % benzene by volume at distillation temperatures
between 43°C and 93°C. With 1% benzene added, the
range increases to 43°C to 105°e, and with 2% benzene
added, the range is 37°C to 1l3°C. Thus, as the
percentage of benzene in the feed ~tock increases, the
range of products containing benzene may increase.

A phenomenon also apparent in Figure 2 is the shift of
the benzene maximum as the concentration changes. As
the percentage of benzene in the feed increases, the
temperature at which the maximum benzene occurs
increases, approaching the boiling point of pure benzene.
In this case, the change is about 4°C for each of the two
1% increments added. This follows a general pattern we
have observed for other systems. 2 As the concentration of
a minor component in a non ideal system decreases, its
activity coefficient increases; and the component be­
comes more volatile.

Similar distillation data for toluene and m-xylene are
shown in Figures 3 and 4, respectively. Again, the

1. Base Stock 10.06931 Benzenel

2. Base Stock .. l' Benzene

3. Base Stock t l' Ben rene

Pure Benzene
Boiling Point9.0

8.0

1.0..
6.0

0
:>

~
5.0

c

c 4.0
~

3.0

2.0

1.0

00 20

Figure 2-Volume % benzene In distillation fractions vs distilla­
tion temperature

120 140 160 180 200

Distillation Temperature, C'C

collected and analyzed for the three aromatics. The reflux
ratio was 10: I.. Under these conditions, distillation
efficiency was 10-15 theoretical plates. The distillation
was repeated with 1% and again with 2% each benzene,
toluene, and m-xylene added to the base stock.

Typical portions corresponding to various coatings
solvents and boiling points of the three pure aromatics
are also indicated in Figure I. Benzene should be
expected to occur in the lacquer diluent, together with
toluene. m-Xylene should occur in the YM&P naphtha,
and none of the three aromatics should be present in the
mineral spirits. (Aromatics in mineral spirits usually have
nine to eleven carbon atoms.)

Actually, each aromatic occurs in distillate fractions
over a range of boiling points because it has significant
volatility before the exact boiling point is reached, and
there is some residual material that vaporizes after the
boiling point is passed. In addition, the volatility (as
discussed in a later section) is affected by interactions
with other compounds.

ol-...L~L-...L-.J=:..L_'-"~..-JL-...L-.J

02040 60 80 ~ m ~ ~ 00 200

Distillation Temperature. "c
Distillation Temperature, Cc

Mineral Spirits
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Figure 3-Volume % toluene In distillation fractions vs distillation
temperature

Figure 5-Aromatlcs can overlap In distillation fractions (Base
stock + 2 vol % each added benzene, tOluene, and m-xylene)
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Fractionation Efficiency Effect

Sharpness of separation, i.e., the amount of overlap, of
two compounds in distillation fractions can be improved
by increasing the distillation equipment efficiency. The
effect offractionation efficiency is illustrated in Figure6.
The 6 ft Podbielniak Hypercal unit is much more efficient
than the Penn State column used for the distillations
described previously. The sample in both cases contained
2% added benzene. The benzene occurs in distillation
fractions from the Hypercal column over a much
narrower distillation range, and its maximum concentra­
tion is greater. Thus, the Hypercal column is better able
to separate compounds.

There is a variation among refinery units, also.

Figure 7-0lsllllallon of aromatic mixture 1/3 each by volume
benzene, toluene, moxy!ene
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Distillation
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Distillation Unit~ 4..

N
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°O~-;2O~~-~~:---±?:loo:Jl2O==--:II::::40---=1~6O""""'1:l::80~200

Distillation Temperature. ·C

Figure 6-Fractlonallon elllclency varies with distillation tech-
nique (Base stock + 2 vol % added benzene)

individual aromatics occur in fractions over a range of
temperatures; as the percentage of the aromatic in the
feed increases, the temperature range broadens. How­
ever, the maximum toluene and xylene concentration in
these experiments occur at temperatures only slightly
lower than their pure boiling points; the shift in
temperature with concentration in the feed observed for
benzene is not as apparent with toluene and m-xylene.

Sharpness of Distillation Separation

The sharpness of separation of the three aromatics is
shown in Figure 5. The base stock contained 2% each of
added benzene, toluene, and m-xylene. There is signifi­
cant overlap. A lacquer diluent made from this base stock
under these distillation conditions would contain all
three aromatics, but primarily toluene. The VM&P
naphtha would contain some toluene and much m­
xylene, and the mineral spirits would contain only a trace
of m-xylene.

100

90
Benzene m-Xylene....

80
~ 70
Q

.~tIt
60

u- SO
_0
-:;> 40
E
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30........ 20...
::J 10"-

DO 10 20 80 90 100
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Figure B-Laboratory hypercal dlstlllallon
produces pure aromatics from blend 01 equal
volumes 01 benzene, toluene, and m-xylene
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Figure 9-Aromatlc concentrations vary as
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100

Distillation efficiency and sharpness of separation
depend upon ttie dimensions of the column, the number
of trays or type of packing, reOux ratio, and feed or
boilup rate.··· 4

AROMATIC SOLVENT MANUFACTURE

Aromatic solvents are manufactured rather than
simply separated from crude distillates. The concentra­
tion of naturally-occurring aromatics is too low to make
separation economically attractive. The generic process
for aromatics manufacture is "catalytic reforming," and
there are various proprietary variations that go by other
names.

A catalytic reformer uses a catalyst to dehydrogenate
cycloparaffins at relatively high temperatures and pres­
sures. In the process, some of the paraffins are isomerized
to cycloparaffins and subsequently dehydrogenated. The
feed may be tailored to yield only specific aromatics; it is

100

common practice to feed a low-boiling distillate to
produce a mixture of benzene and toluene, or a higher
boiling distillate may be used to produce only xylene.
Some paraffins are unchanged and must be separated
later.

Purification of the aromatics is Osually accomplished
with anyone of a variety of extraction processes.
Separation of the aromatics from each other is usually
done by distillation. One exception is the difficult
separation of the three xylene isomers and ethylben­
zene; their boiling points are similar. Orthoxylene and
ethylbenzene can be distilled from isomer mixtures with
very efficient columns, but meta- and paraxylene have
very close boiling points (138.8°C and 138.5°C, respec­
tively) and must be separated by a more sophisti­
cated method such as freezing. For solvent use, xylene
isomers are used as a mixture; and their separation is not
necessary.

Low-boiling pure aromatics can be easily separated by
laboratory distillation, as shown by the data in Figure 7.

".

i
Figure 1D-Evaporatlon 01 thinner base stock ~

with 2'10 each added benzene, toluene, and '"
m-xylene (Chevron Research Evapocorderal :;

25°C) ~
>...

Time, Min.
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10

A sample of equal volumes of benzene, toluene and m-
. xylene was distilled in the Hypercal unit. The tempera­
ture plateaus are at the pure compound boiling points,
indicating no significant molecular interactions and
sharp fractionation. Analysis of the distillation fractions
(Figure 8) confirms this conclusion; except in narrow
overlap areas, the fractions are quite pure individual
aromatics.

VAPORIZATION
OF AROMATICS FROM SOLVENTS

A toxicity hazard depends upon the concentration of a
vaporized compound in the ambient air as well as on its
inherent toxicity. Partial pressure (vapor concentration)
depends upon the liquid concentration, the pure com­
ponent vapor pressure, and molecular interaction.

10 20 JO «l

Tim., Min.

1. n-Hexane
2. Cycloh•...,.
l. Benzen.
4. IlOOd.n.
S. n-H.-.,.
6. Toluene
7, n-octan.
8. Elhylcycloh."",.
9. m-Xyl.n.

10. n-Non.n.

so 60 70

(I)

Table 4-Vapor Pressures al 25°C 01 Pure Compounds' •

Volatilities of Binary Blends

Boiling point azeotropes are commonly recognized
indications of nonideal behavior, but azeotropes also
form at ambient evaporation temperatures. 2 Further­
more, nonideal behavior can occur without the forma­
tion of an azeotrope, i.e., an activity coefficient can be
greater (or less) than I; but an azeotrope will form only if
component volatilities are similar. The vapor pressures
and evaporation data in Table 4 and Figure II show that
components of some binary blends, such as benzene and

Figure 11-Evaporatlon rales for pure hydrocarbons (Chevron
Research Evapocorder at 25°C)

lates, which are mixtures of many compounds. The most
volatile materials evaporate early,leaving the less volatile
ones behind; and the evaporation rate decreases. Vapor
pressure of the mixture decreases in proportion. A pure
compound evaporation curve is a straight line, as shown
by the data in Figure II.

In similar experiments with benzene added to gasoline,
Runion 6 found that benzene concentration in the hydro­
carbon vapor increased as the very volatile components
evaporated away and then decreased as total volatility
decreased. However, benzene concentration in the air
remained relatively constant until about 55% of a gaso­
line sample had evaporated; it then decreased as the
liquid benzene concentration decreased.

Vapor Pressure, Torr, 25"C

95
30
9

160
46
15
5

48
104
14
17

Compound

Benzene
Toluene
m-Xylene
n-Hexane
n-Heptane
n-Octane
n-Nonane
Isooctane
Cyclohexane
Ethylcyclohexane
2,2,5-Trimethylhexane

PI = X1P~

p, == partial pressure component i
x, == mole fraction of component i
p~ == vapor pressure of pure component i

In most real cases. it is necessary to introduce an
activity coefficient to handle deviations (rom the ideal
system described by Raoult's Law:

Ideal and Nonideal Mixtures

In the simplest case, the partial pressure of a
component in a mixture follows Raoult's Law:

p, = y,x,p, (2)

)', == activity coefficient of component i

If the activity coefficient is high, i.e., greater than I,
that component will have a partial pressure higher than
Raoult's Law predicts, and the compound will evaporate
faster than would normally be expected. This situation
occurs very commonly and is characteristic of most "non­
idea'" systems. Raoult's Law also says that decreasing the
concentration in the liquid phase will give a lower partial
pressure and a lower concentration of a component in the
vapor phase.
. With these phenomena in mind, a sample of the base

stock jJlus 2% each of benzene, toluene, and m-xylene
was evaporated from an evaporating dish and the
residual liquid was analyzed at intervals. Data are
shown in Figure 9. Benzene in the liquid phase de­
creased sharply and was all evaporated with the first
45% of the sample. Benzene concentration was highest
in the first vapor increment. Toluene concentration in
the liquid remained fairly constant until about 20%ofthe
sample was evaporated; it then decreased as the
benzene had. At 75% evaporated, the toluene
was all vaporized. m-Xylene in the residual liq­
uid actually increased as the lighter components eva­
porated, reaching a maximum concentration at about
42% evaporated. At that point, its partial pressure would
be at its highest. Measurable concentrations of m-xylene
remained until almost 95% of the sample had evaporated.
As evaporation proceeds, the evaporation rate dimin­
ishes, as shown in Figure 10. (Data were obtained with an
evaporation balance. the Chevron Research Evapo­
corder).5 Each successive evaporating increment requires
a longer time. This is characteristic of petroleum distil-
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slightly more volatile than expected at low concentra­
tions. At high concentrations. however. the benzene is'
less volatile than predicted and forms an evaporation
azeotrope at 97% benzene and 3% n-heptane. At this
extreme composition. though, the azeotrope has little
practical significance. The azeotrope can be recognized
because the composition of the liquid and the vapor are
identical. The blend of benzene and n-hexane deviates
markedly from ideality even though no azeotrope is
formed. The benzene concentration is much lower than it
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cyclohexane have similar volatilities and might form
azeotropes.

Volatility behavior of three binary blends containing
benzene are illustrated in Figure 12. The second
component of each combination is a normal paraffin.
The figure shows the composition of vapor in equilibrium
with liquids of various percentages of the two com­
ponents. The solid lines are experimental data; the dotted
lines are ideal relationships predicted by Raoult's Law.

Benzene and n-octane deviate only slightly from
predicted compositions. At low concentrations of ben­
zene in the liquid, the benzene is slightly more volatile
than expected; at higher concentrations of benzene,
behavior is nearly ideal. With n-heptane, benzene is also
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w.ould be in an ideal system at almost all concentrations.
This means that the n-hexane is more volatile than
expected and the percentage of benzene in the vapor
mixture will be proportionately lower.

Benzene-isooctane blends (Figure 13) behave in a
manner similar to the n-heptane-benzene blends. The
system is slightly nonideal and forms an evaporation
azeotrope at 98% benzene, a level having no practical
significance. Thus, the normal and branched paraffin
form similar, slightly nonideal mixtures with benzene.

Benzene and cyclohexane comprise a somewhat
nonideal system, as shown in Figure 14. The evaporation
azeotrope contains 40% benzene and 60% cyclohexane.
A blend of this composition would evaporate and behave
as a pure compound because evaporating vapor would
have exactly the same composition as the liquid, and the
component ratio would not change in either phase.
Evaporation azeotropes always have a higher va~or

pressure and evaporate faster than either component; in
this case, the evaporation rate is about 10% faster than
that of benzene or cyclohexane, which are similar, and
the cyclohexane increases slightly the vaporization of
benzene. The nonideality of this mixture is not really
greater than that of other examples tested. The azeotrope
forms because the cyclohexane and benzene vapor
pressures (Table 4) are very similar.

Additional experiments with toluene and m-xylene in
combination with saturated hydrocarbons of compa­
rable relative volatilities showed similar behavior pat­
terns. Toluene with n-octane and xylene with n-nonane
behavior resembled that of benzene with n-heptane, for
example. All binary combinations of the three pure
aromatics exhibited ideal behavior.

Thus, azeotrope formation and molecular interactions
affect evaporation of aromatics from hydrocarbon
solvents to a measurable but relatively insignificant
degree. The primary concern remains the percentage of
aromatic in the original solvent, which in turn depends
upon the aromatic content of the original crude oil and
the manufacturing process efficiency.

SUMMARY AND CONCLUSIONS

Benzene, toluene, and m-xylene exhibit essentially
ideal volatility behavior in blends with each other. The
three aromatics start to distill from saturated hydrocar­
bon mixtures at temperatures slightly below their pure
boiling points. The distillation temperature of benzene
decreases as its liquid concentration decreases.

The occurrence and concentration of a particular
aromatic in a distillate thinner depends partially upon: its
concentration in the original crude oil; the width of the
boiling range; and fractionation efficiency of the distilla­
tion unit.

A significant amount of a particular aromatic is
unlikely to occur in a distillate thinner whose boiling
range is not near the boiling point of the aromatic, e.g.,
mmeral spirits will rarely contain benzene.

With few exceptions, benzene, toluene, and m-xylene
form slightly nonideal mixtures with saturated hydrocar­
bons. An exception is n-hexane plus benzene, which
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forms a markedly nonideal blend but no evaporation
azeotrope.

Evaporation azeotropes form with an aromatic and a
saturated hydrocarbon when their volatilities (vapor
pressures or evaporation rates) are similar.
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APPENDIX A

LEGISLATIVE RESTRICTIONS
FOR BENZENE

Before legal restrictions on the benzene concentration in
ambient air emerged. its toxicity was recognized by the
American Conference of Governmental Industrial Hygienists
(ACGIH). ACGIH established a threshold limit value (TLV)
of 100 ppm maximum for an 8-hr. time-weighted average in
1946. Levels were decreased to 50. 35. and 10 ppm in 1947. 1948.
and 1970. respectively. 16

On May 3. /977. the Occupational Safety and Health Admin­
istration (OS HA) issued an emergency order. effective May 2I.
1977, limiting worker exposure to I ppm maximum averaged
over an 8-hr period. The action followed discovery that eight
former rubber plant workers had died of leukemia; this was five
times the rate that would be expected in the normal population.
The I ppm level was ex plained by OS HA as t he lowest level
achievable with present day technology and analytical methods.
Liquids containing less than 1% benzene were exempt from
control measures. Before the temporary standard took effect,
however. it was delayed by a legal injunction obtained by the
American Petroleum Institute. The AFL-C10 also challenged
the plan, but on the basis that it was too lenient.

On May 27. /977, the Environmental Protection Agency
(EPA) classified benzene as a "hazardous air pollutant" under
the Clean Air Act. The law required EPA to issue proposed
emission standards within six months, hold hearings. and issue
final standards within six months after the final proposal.

On February /0. /978. a permanent standard of I ppm
benzene maximum over an 8-hr exposure period was issued
by OSHA, but it did not exempt liquids containing low
concentrations of benzene. as the temporary standard had.
(Gasoline was exempted. however). Instead. the agency
established an "action level" of 0.5 ppm benzene in the ambient

air; below this level, monitoring and medical surveillance were
not required. The standard was to take effect March 13. 1978.

On March /2. /978. the American Petroleum Institute and
the National Petroleum Refiners Association obtained an
injunction from the U. S. Court of Appeals to block imple­
mentation of the OSHA rule until a hearing could be held
before the court. Simultaneously. OSHA was making revisions
in the proposed standard and planned to exempt liquids
containing less than 0.5% benzene for three years and O. I% after
that.

On May /9. /978, the Consumer Product Safety Commission
(CPSC) proposed a ban on all consumer products except
gasoline that contained more than 0.1 % benzene. The effective
date was to be established after hearings were held.

On October 5. /978. the 5th U. S. Circuit Court of Appeals in
New Orleans struck down the whole OSHA proposal on the
basis that the measurable benefits bore no reasonable relation­
ship to the cost of implementation, which was estimated at $500
million.

On October /3. /978. the Consumer Product Safety
Commission extended the time for promulgation or withdrawal
of a rule until April 16. 1979. Meanwhile. the Commission hired
Battelle Columbus Laboratories to prepare an analysis of the
ban on consumer products containing 0.1 % or more of benzene.
Their final report was issued December 21. 1978.

On January 3, /979, OSHA petitioned the U. S. Supreme
Court to review the decision of the New Orleans appeals court.

On February 23, /979, The U. S. Supreme Court agreed to
review the OSHA case.

On April /6, /979, the CPSC extended the time period for
final action on benzene restriction to April 16, 1980.

Meanwhile, the EPA has also delayed final rule proposals.

APPENDIX B

SUMMARY OF TOXIC EFFECTS

Toxicologically, overexposure to benzene, toluene and
xylene vapor may result in signs and symptoms of central
nervous system depression. Such effects may be displayed by
headache, dizziness, loss of appetite, weakness and loss of
coordination. Affected persons usually experience complete
recovery when removed from the exposure area. 9-14 In addition
to the above signs and symptoms, ingestion of these solvents
may result in their being aspirated into the lungs and chemical
pneumonitis may develop.

There is good evidence indicating an association between
chronic exposure to benzene and hematotoxic effects in man.
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Several studies have revealed an increased incidence of pancy­
topenia,'7-21 aplastic anemia,22-ll and acute myleoblastic
leukemia"-" and its variants in persons chronically exposed to
benzene.

Although the OSHA exposure standard for benzene is
currently under judicial review, it is now 10 ppm for an 8-hr
work day, 40-hr work week. The American Conference of
Governmental Hygienists (ACGIH) benzene threshold limit
value is also 10 ppm. Likewise, the OSHA and ACGIH values.
for xylene are both 100 ppm; however. for toluene the OSHA
standard is 200 ppm while the ACGIH TLV is 100 ppm.

Journal of Coatings Technology
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Table C-1-Analytlcal Conditions

Gas Chromatograph: Hewlett Packard 5830A Series Equipped with Dual
FlO Detectors and aTime Programmable Backflush
Valve System.

Instrument Settings:
Oven: l00"C Isothermal
Injector + Detector: 25O"C
Helium Flow: 20 mllMin

CUTS 1-15
(0-37-112"10 Distilled)

(

90'10 Tetracyanoethylated Pentaerythritol
Column: 15"10 10% Bis (2-Ethylhexyll Tetrachloro­

phthalate on 80-100 Mesh Anakrom-SD

Size: 3m x 3.2 mm

Typical Cycle Time: 20 Min.

CUTS 16-34
137-112-85"10 Distilled)

Column 1: 9.1'10 SP-2100 on 60-80 Mesh
Ch romosorb W

Size: 0.8m x 3. 2mm

Col umn 2: 20'10 1,2,3-Tris 12-Cyanoethoethoxy
Propane on 80-100 Mesh Chromosorb P

Size: 4.6m x 3. 2mm

Typical Cycle Time: 35 Min.

CI>
C

~
C
CI>

CD

CI>
C
CI>
:::J

~

CI> CI>
C C
CI> CI>
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E

Figure C-1-Typlcal chromatogram lor cuts 1-15
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Figure C-2-Typical chromatogram lor cuts 16-34
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APPENDIX C

LABORATORY ANALYTICAL
PROCEDURES

Separation of benzene, toluene, and m-xylene from each
other and from all other interfering saturated hydrocarbons in a
wide boiling range distillate requires a sophisticated analytical
procedure. Two basic sets of gas chromatography conditions
were used (Table C-I), each selected to optimize the analysis of
a specific sample.

To obtain quantitative data in the ppm range, methyl ethyl
ketone (M EK) was added as an internal standard to each
sample. All samples were made up and stored in glass vials with
aluminum foil lined caps.

Benzene and toluene were the two main components of
interest in the early part of the distillation. Both of these
compounds, along with M EK, are cleanly resolved, as shown in
Figure C-l, by use of the pentaerythritol column.

After approximately 37.5% of the stock had distilled, higher
boiling aliphatic hydrocarbons began to obscure the benzene
and MEK peaks. The columns were switched at this point and
the two column series shown in Table C-l was used. This second
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set ofanalytical conditions' is a slightly modified ASTM D-3606
procedure.

The two columns are separated by a back flush valve that
permits isolation of the first column from the second. In
practice, one determines the time necessary for all compounds
of interest (benzene, toluene, and m-xylene) to pass through the
first column and onto the second column. As soon as that
happens, the back flush valve is activated, thereby reversing gas
flow in the first column. All higher-boiling compounds than m­
xylene are flushed off the first column and, consequently, they
do not contaminate the second column nor obscure individual
peaks in t he chromatogram.

Figure C-2 shows a chromatogram for sample distilling over
at 50% recovered. Higher boiling samples retain this general
pattern.

Analysis of vapor compositions for the azeotropic data was
accomplished by using a septum-capped bottle. The bottle was
maintained in a constant temperature water bath. A gas-tight
syringe was used to draw out a vapor sample after the vapor and
liquid compositions had come to equilibrium.

Journal of Coatings Technology



Energy Considerations in Stripping Paint
From Hooks and Racks

Carol J. Madigan
Whirlpool Corporation'

Hooks and racks used to transport parts through industrial paint systems
require periodic cleaning to remove accumulated paint. A common paint
stripping method is the molten salt bath system. While this is an effective
method, there are several drawbacks. Energy and chemical requirements
are high. This paper reviews the evaluation of the alternate methods
considered for replacement of a molten salt bath system at a large
appliance manufacturing facility. Alternate paint stripping methods
evaluated are: hot strippers, cold strippers, mechanical abrasion, incin­
eration, paint burn-off, pyrolysis, and fluidized sand bed. Factors con­
sidered in the evaluation are: stripping effectiveness, operating time,
energy requirements, chemical requirements, and associated environ­
mental, health and safety factors. Energy requirements as well as the
energy forms used are important considerations when evaluating a
system for future applications, and these considerations are discussed.
The basis of the evaluation is a large appliance manufacturing facility
where 550 racks are-'stripped per day, an average of approximately 230
kilograms of paint stripped per day. The results of this study indicate that
the paint burn-off, pyrolysis, and fluidized sand systems are acceptable
for replacement of the molten salt bath system.

Introduction

Hooks and racks used to transport
parts through industrial paint systems
require periodic cleaning to remove ac­
cumulated paint. A common effective
paint stripping method is the molten salt
bath system. This thermochemical pro­
oess involves a rapid reaction between
paint organics and caustic salts at a
temperature of 5100 C. 1,2 Racks are
lowered into the molten caustic salts for
10-20 min. The reaction is so rapid that
organic material does not completely
break down to carbon dioxide and water;
thus, odorous intermediate organic prod­
ucts are emitted. Evaluation of a molten
salt bath system at a large appliance
manufacturing facility indicated that both

Presented at the American Chemical Society Annual Meet­
ing, Sept. 10-15. 1978. in Miami. Aa.

'Clyde Div.. 119 Birdseye 51.. Clyde. Ohio 43410.
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energy and chemical requirements are
high. For these reasons, an evaluation of
alternate paint stripping methods was
initiated.

This paper will review this evaluation
of alternate paint stripping methods. Al­
ternate paint stripping methods evalu­
ated are: hot strippers; cold strippers;
mechanical abrasion; incineration; paint
burn-off; pyrolysis; and fluidized sand
bed.

Factors considered in the evaluation
are: stripping effectiveness; operating
time; energy requirements; chemical re­
quirements; and associated environmen­
tal, health and safety factors.

The energy requirements, as well as the
energy forms used, are important con­
siderations when evaluating a system for
future applications, because of relative
costs and availabilities. The information
presented in this paper includes the re­
sults from pilot tests and operational
data from existing installations. As a

foundation for comparing the various
processes studied, the evaluation was
based on the paint stripping require­
ments of the appliance manufacturing
facility previously mentioned. At this
plant, the paint stripping requirements
are 550 racks per day, an average of
approximately 230 kilograms of paint
stripped per day.

Hot and Cold Strippers

Hot strippers are generally alkaline
solutions that are maintained at a rolling
boil (120-1300 C),'o"'The mode ofaction
for the alkaline solutions is to swell and
lift off the paint. Fresh chemical addi­
tions are required to keep the solution in
an active state, as indicated by regular
titration to determine activity. Periodi­
cally, the solution must be desludged to
remove the paint contaminants. The spent
solution requires neutralization and sol­
ids separation with proper disposal.

Cold strippers are generally organic
solvents or acid activated solutions used
at room temperature. 3

,4" Cold strippers
break the bond between the metal and
paint, thus causing the dislodged paint to
settle on the bottom of the tank. Paint
solids must be screened out periodically
to prevent over-contamination of the
tank. Cold strippers are subject to evap­
oration loss which can be controlled by a
water or wax seal; however, periodic
fresh additions are required to make up
losses due to evaporation and carry-over.

Chemical requirements for hot and
cold strippers are high; yearly cost is
estimated to be $65,000-70,000. Proper
ventilation and caretul handling are re­
quired to insure acceptable health safety.
Spent solutions require proper disposal
methods.

Stripping effectiveness of hot and cold
strippers depends on the particular solu­
tion used and on the type of paint finish;
pilot test results indicated that stripping
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Table 1-Energy Information

Based on 550 Hooks/Day

system to meet the stripping require­
ments was not found.

Incineration

(a) Energy ('OSb: S2.00 10*' Btu: SO.02S Kwhr
(b) Molten salt bath design using electricilY is available.

of some paint finishes was not adequate.
The system would be time consuming
and would require a three shift operation
at the plant considered.

Hot and cold strippers were not given
further consideration for this applica­
tion. These strippers appear to be best
suited for low paint stripping require-

ments, highly porous paint types, and in­
line systems.

Mechanical Abrasion

Methods of mechanical abrasion in­
clude sand blast, steel shot blast, water
blast, and an abrasive wheel.'·· A suitable

Incineration thermally oxidizes the
paint organics to intermediate organic
products at an operating temperature of
480-510° C. Air is circulated through the
incinerator to provide an oxidizing en­
vironment and to help control the tem­
perature during combustion. Since inter­
mediate organic products are generated
during incineration, an afterburner oper­
ating at a temperature of 790-815° Cis
required for air pollution control.

A batch of 50 racks is loaded on a skid,
placed in the incinerator, and processed
for 30 min per load. It is common to add
scrap cardboard or wooden pallets to the
incinerator load to increase the potential
for ignition and to decrease the stripping
cycle time. Following incineration, a high
pressure rinse is required for removal of
the inorganic residue. This would be a
single shift operation for the plant used as
a basis.

$30,600
$33,600
$ 9,600
$ 3,840
S10,105

Energy Costa
Per Year

15,300 X 10' Btu
16,800 X 10' Btu
4,800 X 10' Btu
1,920 X 10' Btu

185 X 10' Kwhr
2,740 X 10' Btu

Energy Requirement
Per Year

gas, propane h

gas, propane
gas, propane
gas, propane, oil

Energy Fonn

electricity
gas, propane

Process

Molten salt bath
Incineration
Burn-off
Pyrolysis
Fluidized sand bed:

Reactor
Afterburner

Table 2-Summary of Processes Evaluation Based on 550 Hooks/Day

Operating
Time

Process Effectiveness Hrs/Week

Hot stripper Not acceptable for 120
some paint types

Cold stripper Not acceptable for 120
some paint types

Molten salt bath Acceptable 40

Incineration Acceptable 40

Paint burn-off Acceptable 25

Pyrolysis Acceptable 40

Auidized sand bed Acceptable 95
(one reactor)

Water
Process Residue Removal Air Pollution Pollution

Hot Stripper High pressure Organic gases Tank dump
rinse Rinse water

Cold stripper High pressure Organic gases Tank dump
rinse Rinse water

Molten salt bath Rinse Particulates Rinse water
organic gases

Incineration High pressure Controlled in Rinse water
rinse afterburner

Paint burn-off High pressure Controlled at Rinse water
rinse source

Pyrolysis High pressure Controlled in Rinse water
rinse rich fume

reactor

Auidized sand bed High pressure Controlled in Rinse water
rinse afterburner

Energy Cost
Per Year

Unknown

$30,576

S34,000

S9,6OO

S3,840

S10,092

Solid Disposal

Paint solids

Paint solids

Bath sludge

Rinse water
solids

Rinse water
solids

Rinse water
solids

Rinse water
solids

Chemical Maintenance
Cost Cost

Per Year Per Year

S65,000- S5,OOO
S70,000

S70,000 S5,000

S50,000- S2,000
S70,000

S3,OOO

S2,500

S6,000

S8,OOO

Heallh Safety

Vapors Chemicals can
be harmful

Vapors Chemicals can
be harmful

Unknown Salt overflow
Fires

Acceptable Acceptable

Acceptable Intense heat
Paint sparks

Acceptable Acceptable

Acceptable Acceptable

74 Journal of Coatings Technology



ENERGY CONSIDERATIONS IN STRIPPING PAINT

The incinerator and afterburner use
gas or propane as an energy source and
the total energy usage is an average of? X
106 Btu per hour. The peak gas demand in
the incinerator occurs during the rack
flaming period of the cycle when it is
necessary to supply additional air to
maintain the temperature range and oxy­
gen supply. In addition to paint strip­
ping, this system may also be used to
destroy organic plant wastes, such as
\vaste oils, solvents, and paint sludge.
There are no apparent adverse health.or
safety factors associated with this process.

Paint Bum-Off

A paint burn-off unit actually ignites
the paint and rapidly burns the organic
material at an operating temperature of
540-650° e. 7 A conveyor carries the
racks through the burn-off unit and a
high pressure rinse which is required to
remove the inorganic residue. As the
racks pass through the burn-off unit, a
high temperature flue gas at a high veloc­
ity from a restricted ceramic nozzle is di­
rected toward the racks to ignite the
paint. Complete combustion must take
place within the unit to insure acceptable
paint stripping and suitable air pollution
control at the source. With the proper
line speed and operating temperature,
complete combustion should take place
within the unit; even so, some unit de­
signs include an afterburner to prevent
air pollution. To insure safety, the system
must be designed to confine the intense
heat and burning paint. ...

The line speed for this application
would be 0.6 meter per min and the racks
are placed continuously 0.3 meter apart.
This would be a single shift operation.

Gas or propane are the energy sources.
The ~ne~gy capacity of the unit is rated at
7.0 X 10 Btu per hour; however, the unit

modulates to control the temperature
and the actual gas consumption rate is
estimated to be 4.0 X 106 Btu per hour.

Periodic replacement of filters must be
included in the maintenance costs. The
air filters should be replaced weekly and
absolute filters are replaced twice a year.

Pyrolysis

In the pyrolysis process, the paint
hydrocarbons are volatilized to produce
fumes rich in organic compounds at an
operating temperature of 470-500° C in
the absence of oxygen. The high organic
fume is burned in an oxidizing reactor at
a temperature of 790-870° C and a reten­
tion time of 0.5 sec to insure 99% hydro­
carbon conversion. The organic fume is a
significant energy source for the reactor.
A batch of 75-100 racks is loaded in a
basket and two baskets are placed in the
pyrolysis unit for a two hour cycle. This
would be a single shift operation. Follow­
ing pyrolysis, an inorganic residue re­
mains on the racks and a high pressure
rinse is required.

The energy source for the pyrolysis
unit and rich fume reactor is gas, pro­
pane, or oil. The pyrolysis unit requires
peak energy consumption in the begin­
ning of the cycle to obtain the operating
temperature, and less energy to maintain
the temperature. The rich fume reactor
requires peak energy usage to obtain the
operating temperature; then the organic
fume supplies the energy source and, at
the end of the cycle, auxiliary fuel is
required as the organic fume decreases.
The energy usage per two hour cycle is
calculated to be 2.0 X 106 Btu for this
application.

The pyrolysis unit appears to be a
versatile system that can have additional
applications for the degradation of or­
ganic material. It has been suggested that

125

it can be used for disposal of waste paint
sludge, waste oils, and solvents.

Fluidized Sand Bed

In a fluidized sand bed, paint organics
are thermally degraded to intermediate
organic products by a combination of
pyrolysis and partial oxidation at a tem­
perature of 480-510° e.•.• To maintain a
fluidized state, a low air flow suspends
the aluminum oxide media which trans­
fers heat from the heat source to the
racks. An afterburner at an operating
temperature of 790-870° C is required to
oxidize the intermediate organic prod­
ucts to carbon dioxide and water.

Approximately 25 racks are loaded in
a basket and submerged in the heated
fluidized sand bed reactor for a 40 min
cycle time. For the application discussed,
22 cycles are required per day. This
would be a three shift operation. A high
pressurized rinse is required to remove
the inorganic residue remaining on the
hooks.

The energy source for the sand bed
reactor is electricity, and, for the after­
burner, it is gas or propane. The system
can be shut off when not in use, and the
sand bed reactor would require about
2.5 hr to warm up after a weekend. To
maintain the temperature in the sand bed
reactor, an hourly average of 35 kilowatts
is required and the afterburner requires
0.6 X 106 Btu per hour.

It may be feasible to use the fluidized
sand bed reactor for disposal of organic
plant wastes. Pilot tests would be re­
quired for the individual installation.

There is some loss of media due to
carry-over during the transportation of
racks to the rinse unit. Replacementcosts
of 10% of the media yearly should be
included in the maintenance costs.
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Figure 1-Yearly energy costs (550 hooks per day)
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Figure 2-Yearly opellltlonal cosls (550 hooks per day)
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Energy Considerations

The energy forms, requirements, and
costs are important considerations in the
evaluation of the alternate paint strip­
ping methods for future application.
Table I presents the energy information
for the feasible methods.

The energy requirements for the mol­
ten salt bath and incineration processes
are relatively high, the paint burn-off and
fluidized sand bed requirements are
moderately low, while the pyrolysis re­
quirement is relatively low. In selecting a
suitable paint stripping method for fu­
ture applications, the future relative avail­
ability of the energy forms must be evalu­
ated for the individual location. Paint
burn-off requires gas or propane, while
pyrolysis can lise gas, propane, or fuel oil.
The sand bed reactor is electric and this
may be attractive for some locations, as
long as gas or propane is available for the
afterburner. Feasibility of heat recovery
should be evaluated for the individual
application as a potential of reducing
energy costs and conserving energy.

Energy costs can significantly affect
the total operational costs. Figure I is a
bar diagram that illustrates the relative
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energy costs for the feasible processes.
Figure 2 demonstrates the importance of
energy considerations relative to other
operational costs. This figure also de­
monstrates the high labor requirements
for the fluidized sand bed process and the
high chemical requirements of the molten
salt bath system.

Summary

Paint stripping methods reviewed in
this paper are molten salt bath, hot
strippers, mechanical abrasion, incinera­
tion, paint burn-off, pyrolysis and flu­
idized sand bed. The evaluation is based
on 550 racks stripped per day at a large
appliance manufacturing facility. The
factors considered are stripping effective­
ness, operating time, chemical require­
ments, energy requirements and associated
environmental, health and safety factors.
Table 2 summarizes the factors discussed
in this report.

Results indicate that the paint burn­
off, pyrolysis, and fluidized sand bed
systems are acceptable for replacement of
the molten salt bath at the appliance
manufacturing facility.
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J. L. PETTY, Secretary

CALL, WRITE. OR TELEX FOR SAMPLES
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PROPERTIESAND APPLICATIONS.

with many advantages
including:

Easy Dispersion
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FOOT OF PACIFIC STREET
NEWARK, N.J. 07114
(201) 242-2999 Telex 138691

Jan. 14

NOY.19Golden Gate

Golden Gate

President Ted Favata presented Ken
Probst with a Past-President's pin, in
appreciation for his service to the
Society.

Barry Adler, Chairman of the Scholar­
ship Committee, reported that three
scholarships of either $500 or $650 will be
awarded to entry college level students,
or students graduating in June 1980.
Students who intend to major in subjects
pertaining to the paint industry will be
eligible for the awards.

William J. Stewart, of Tenneco
Chemicals, Inc., spoke on "LATEX PAINT
SPOILAGE AND PLANT HOUSEKEEPING."

Mr. Stewart discussed the difference
between bacteria and enzymes. He also
emphasized the need for meticulous
housekeeping with the factory in order to
prevent contamination of finished paint
products. Failure to take the proper
precautions within the factory and to
keep the levels of preservative at an ac­
ceptable level can cause degrading of the
cellulosic thickener, which ultimately will
cause viscosity loss, gassing, and paint
spoilage, he warned.

Through a slide presentation, several
examples of areas within the factory
which can be sources of contamination
were shown. Dirty transfer pipes and
tanks, old hoses, and accumulated pig­
ment dust on dispersion bridges and
around dispersion tubs were just a few of
the examples cited.

Mr. Stewart pointed out that, when it
becomes evident that there is a bacteria
contamination problem, the immediate
action to be taken is to get professional
help from one of the many companies
that are in the preservative business.

DoN L. MAZZONE, Secretary

Frank Zurlo, of Byk-Mallinckrodt,
discussed "THE USE OF THE DYNOME­
TER."

Mr. Zurlo described the dynometer as
a sedimentation analysis instrument which
allows a paint or ink company to deter­
mine selliing characteristics of the coat­
ings system in process immediately after
production.

Mr. Zurlo concluded by stating that
the dynometer can be used as a formulat­
ing tool to determine optimum levels of
welling and suspending agents to achieve
desired anti-selliing characteristics.

DoN MAZZONE, Secretary

Jan. 7

Jan. 10Birmingham

Chicago

Q. How are we going to mine the
amount of coal required?

A. By newer techniques of strip
mining.

John Vandeberg, of DeSoto, Inc.,
spoke on the Society project, the
publication of "AN INFRARED SPEC­
TROSCOPY ATLAS FOR THE COATINGS
INDUSTRY."

J. Richard Mathieson, of Dow
Chemical Co., gave a presentation on
.. MOTIVATING PRODUCTION PER­
SONNEl."

W.D. Jones and Dr. D. Price spoke on
"COAL- THE FEEDSTOCK FOR THE
CHEMICAL INDUSTRY."

In this presentation, Mr. Jones ex­
plained that coal could be expected to
replace other energy sources in the fu­
ture. Describing the variable composi­
tions of coal, he reported that the average
composition showed it to be a highly
condensed carbon ring structure with a
small amount of paraffinic hydrocarbon,
a paucity of hydrogen, pherolic oxygen,
and ring structure nitrogen. He con­
tinued with a discussion of the various
processes involved with liquifying coal.

Mr. Jones indicated that the point
where the liquification of coal is more
economical than refining oil is rapidly
approaching. Complete degradation of
coal could give a wide range of chemicals,
he stated. For example, the synthesis
process gives aliphatic hydrocarbons and
alcohols; and the synthol synthesis at low
pressure gives gasoline. Mr. Jones con­
cluded by saying that it is possible to
make most chemicals from coal, but the
present economics of the situation is
questionable.

Dr. Price contributed to the presenta­
tion with his answers to members'
questions.

Q. What about other routes, such as
from sugar cane?

A. The alcohol route from biodegra­
dation of vegetable maller, such as sugar
cane, is a practical proposition. After all,
this vegetable mailer is the forerunner of
fossil fuels.

B.J. ADDENBROOKE, Secretary
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HERBERT L. FENBURR
Investment

retired in 1976 after more than 38 ears of service with
Hanna Chemical Coatings Co. A Past-President of the
Federation (1967-68), his previous Federation activities in­
clude Chairmanship of the Program and Meetings Com­
mittees. In addition to serving as Past-President and
Council Representative of the C-D-I-C Society, Dr. Fenburr
is a Past-President of the Paint Research Institute. Cur­
rentlya Trustee of the PRI, he is serving his second term as
Chairman of this committee.

JAMES A. McCORMICK
Finance

Nominating

most recently served as the 1978~1979 President of the
Federation. Mr. McCormick has served as Treasurer of the
Baltimore Society, and was Host Chairman of the Federa­
tion's 1976 Annual Meeting. He is also a Past-President of
the Baltimore Coatings Association. A member of the
Federation's Board of Directors, Mr. McCormick is a Past­
Chairman of its Public Relations Committee. He is Vice­
President of Inland Leidy.

PERCY E. PIERCE
Delegate

International Union of Pure and Applied Chemistry

is Manager of Physical!Analytical Research at PPG Indus­
tries, Inc., Coatings and Resins Div. in Allison Park, Pa. He
received a B.S. Degree in Chemistry from Case Institute of
Technology and the M.S. and Ph.D. Degrees from Yale
University. Dr. Pierce was Assistant Professor of Chemistry
at Case from 1958-63. From 1963-69, he was engaged in
fundamental research at the Glidden-Durkee Div., SCM
Corp. In 1969, Dr. Pierce joined PPG Industries to conduct
research on the physical chemistry of organic coatings.

THOMAS GINSBERG
Delegate

National Association 01 Corrosion Engineers

is a Project Leader at the Bound Brook Technical Center of
the Union Carbide Corp. His undergraduate and graduate
studies were performed at the University of Buenos Aires,
Argentina. Mr. Ginsberg, the author of several patents and
publications, has been associated with the paint industry in
a variety of assignments covering the spectrum of coatings
technology. He is a member of the New York Society, the
National Association of Corrosion Engineers, and the
Scientific Research Society of America.

WILLIAM F. HOLMES
Membership

is Technical Director of DeSoto, Inc., in Garland Texas.
After graduating from Texas Tech with a Degree in Chemi­
cal Engineering, he was employed by E.!. du Pont de
Nemours & Co. At DeSoto, Mr. Holmes has filled a variety of
positions in engineering, quality control, production, and
laboratory capacities. Formerly a Representative of the
Dallas Society, he has been a member of the Federation
Board of Directors for the past three years.
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HELEN SKOWRONSKA
Technical Information Systems

received the B.A. Degree in Chemistry, the M.S. Degree in
Biochemistry, and the B.S. Degree in Library Science from
Case-Western Reserve University in Cleveland, Ohio. Miss
Skowronska was employed as Technical Librarian at Sher­
win-Williams Co. from 1952-79. A Past-President of the
Cleveland Society, she has served on the Technical Infor­
mation Systems Committee since 1971. Miss Skowronska
is also a member of the Editorial Review Board of the
JOURNAL OF COATINGS TECHNOLOGY.

COLIN D. PENNY
Technical Advisory

is a Past-President of the Baltimore Society. While attend­
ing Bristol College of Technology, he began work as a
Laboratory Technician. In 1956, Mr. Penny was employed
as a Paint Chemist for the Toronto Laboratories of
Canadian Industries Ltd. After two years, he joined W.J.
Lynch Co. of Rhode Island as a Chief Chemist. Mr. Penny
continued in this position at the American Paint Co. of
Washington, D.C., where he was employed for eight years.
In 1969, he became the founder and co-owner of Columbia
Coatings Co., in Maryland. Mr. Penny presently serves as
President of Hampton Paint Mfg. Co., Inc., Hampton. Va., a
position held since 1973.

JOHN A. GORDON, JR
Educational

is Director of Paint Short Courses at the University of
Missouri-Rolla. Mr. Gordon was formerly employed as
Malilager of Polymer Technical Services, AMSCO Div., of
Union Oil Co. He received the BA Degree in Chemistry
from San Diego State College in 1936. Past-President of
the Los Angeles Society, he has served as Chairman of its
Environmental Control, Program. Membership, and Pub­
licity Committees. In addition, Mr. Gordon has served on
the Federation's Finance, Environmental Control, and Pro­
gram Committees. He is currently a member of the Publi-
cation Committee.

THEODORE PROVDER
Delegate

National Paint and Coatings Association
Scientific Committee

is Senior Scientist of the Polymer Research and Computer
Science Group of the Polymer and Coatings Research
Dept.. Glidden Coatings and Resins Div., of the SCM Corp.
He received his B.S. Degree in Chemistry from the
University of Miami, Fla. in 1961 and the Ph.D. Degree in
Physical Chemistry from the University of Wisconsin in
1965. A Fellow of the American Institute of Chemists, Dr.
Provder is a member of the Cleveland Society. His Society
activities have included participating as a member of the
Education and Program Committees and serving as
Chairman of the Planning Committee. Dr. Provder has also
served as a member of the Federation's Technical Advisory
Committee.
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Society meetings (Continued)

Ollicers of the New England Society for the year 1979-1980. Left to right: Vice­
President-Gil Sullivan, of Independent Packaging; Secretary-John E. Fitzwater, of
Polyvinyl Chemical Ind.; President-George Mulvey, of M & M Paint Manufacturing Co.;
Society Representative-Charles Aronson, of Beacon Paint Works; and Treasurer-

Robert G. Modrak, of Benjamin Moore & Co.

William J. Stewart, of Tenneco Chem­
icals, Inc., spoke on "THE MANUFACTUR­
ING OF WATER-BASED COATINGS."

Mr. Stewart warned of problems which
may be encountered when water-based
coatings are manufactured. Without
proper protection from bacteria, yeasts,
and fungi, for example, paint spoilage
will occur.

In his presentation, Mr. Stewart fo­
cused on the most common problem,
bacteria. He explained that when mer­
cury was available for use, it was general
in its application; therefore, spoilage was
not difficult to combat. However, the
organics used today are more complex,
because they are more specific. In addi­
tion to problems which result from the
loss of viscosity, gas formation is also
noted. This is usually caused when mar­
ginal control is achieved due to inade­
quate levels of preservative, he said. Mr.
Stewart stated that the correct level of
preservative should be maintained, be­
cause problems caused by burst cans,
ruined carpets, etc., far outweigh the
small cost savings of lower levels.

Mr. Stewart noted that some thick­
eners are more resistant to bacteria than
others, but all still need a preservative. In
addition, bacteria must be destroyed be­
fore it produces enzymes. These enzymes
can be detected by taking some of the
paint which may be spoiled and adding
thickener solution. If, after standing over­
night in a warm place, the viscosity is
water-thin, enzymes are present.

Mr. Stewart suggested some practices
for combating bacteria, such as main-

taining a clean plant, using industrial
vacuums for dust control, and ensuring
that equipment is washed and dried care­
fully. Disinfectants, such as formalde­
hyde and ammonia, help in the steriliza­
tion process. Also, high pressure nozzles
effectively clean equipment while using a
minimum of water.

ROMER JOHNSON, Secretary

Nov. 13New York

Al Heitkamp, of Cargill Research
Dept., spoke on "FORMULATION AND Ap­
PLICATION OF INDUSTRIAL LOW-SOL­
VENT SYSTEMS FOR THE 1980's."

Mr. Heitkamp reported that, in water­
reducible coatings, the preferred cross­
linkers are methylated melamines since
methylated ureas do not react with the
carboxyl groups on the backbone poly­
mers. He stated that the preferred amine
for air-dry coatings is ammonia; for
force-dry coatings, triethyl amine is rec­
ommended; and the preferred amine for
baking coatings is dimethyl ethanola­
mine or 2-AMP. The pH should be

film integrity, high dry hide TiO, can
offer substantial savings.

Mr. Fiocco continued the presentation
with an explanation of the practical ap­
proach to formulate away from flat
enamel grades using an enamel grade
pigment. He defined the concepts of PVC
(pigment volume concentration), CPVC
(critical pigment volume concentration),
and EPVC (effective pigment volume
concentration).

According to Mr. Fiocco, the practical
approach was to prepare the standard
latex paint containing the flat grade TiO,
and two paints with the enamel grade.
One of these paints was prepared at the
same PVC, but with slightly lower TiO,
content, to compensate for the difference
in the TiO, content of the two pigments;
the second enamel grade paint wa's for­
mulated at a higher PVc. The differences
in volume were compensated by fine
particle size clay to maintain the EPVC,
he continued. Consequently, the two
enamel grade latEx paints were blended
to equal performance in tinting strength.

Mr. Fiocco illustrated his findings with
slides showing that the obtained match
with the enamel grade pigment exhibited
very similar properties to that of the latex
paint containing the flat grade TiO,. The
properties evaluated were opacity, tint­
ing strength, scrub, and porosity, he
reported.

Q. Your study did not show cost com­
parisons. Do youfeel that cost saving can
be obtained when switching from a jlat
grade to an enamel grade?

A. Yes, cost savings can be obtained
and they are generally four to five cents a
gallon, but could be as high as 25 cents a
gallon depending on the formulation.

R.H. KUHNEN, Secretary

Jan. 6Montreal

Robert Rauch, of Tioxide of Canada
Ltd., and Joe Fiocco, of Canadian Ti­
tanium Pigments Ltd., spoke on "TIO,
GRADE RATIONALIZATION."

Mr. Rauch discussed the basic behav­
ior differences between a flat grade TiO,
(83%) and an enamel grade TiO, (95%
TiO,). He related the findings of studies
which were performed on latex paints
containing three pigments: TiO" clay,
and CaCOJ • Thirteen paints were made
with different pigmentation, with total
volume fraction always adding up to one.
The different pigment ratios were ob­
tained by a statistical method, he said.
These paints were then evaluated for
contrast ratio, porosity, and scrubability
and the theoretical CPVC was calculated.

The conclusions related by Mr. Rauch
were that, at similar PVCjCPVC ratio
and equal cost, enamel grades offer su­
perior opacity, but less film integrity. He
also pointed out that good porosity re­
sults are only attainable with enamel
grades. Mr. Rauch concluded by report­
ing that, with scrubability used to define

Jan. 9Los Angeles
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During a joint meeting with the
Philadelphia PCA, Robert Hallenbeck,
of the Manufacturers Association of the
Delaware Valley, spoke on "PRODUCT
LIABILITY AND THE DANGERS FACING
COATINGS PRODUCERS."

MATTHEW J. HANRAHAN, Secretary

Q. The approaches to foam control
you have presented seem to be largely
trial-and-error. Can you give us any
scientific principles to follow?

A. No, because your industry's ap­
proach to formulation is not consistently
based on physical principles such as
measurements of surface tension, inter­
facial tension, etc. If it was, we could,
perhaps, develop some scientific guide­
lines.

Ruth K. Harmon-Stangs, of Drew
Chemical Corp., spoke on "FOAM FOR­
MATION."

Aided by a film on the causes and
mechanisms of foam formation, Mrs.
Harmon-Stangs discusse the three ge­
neric types ofdefoamers currently used in
latex paints and water-borne coatings,
silica, silicone, and organic. She pre­
sented test results of various defoamer
types in latex and water-borne systems.

JAY A. ROBEY, Secretary

response, but causes a drop in package
stability.

Pigmentation has varying effects, but
generally, will suppress cure speed, he
reported. This can be partially overcome
by higher catalyst levels, but it may result
in a gloss drop.

Mr. McCurdy mentioned organic
titanates and a proprietary catalyst as
being useful. The organic titanate had to
be ground in with the pigments and was
found to be ineffective with melamines,
he explained.

Jan. 10Western New York

Paul McCurdy, of Reichhold Chemi­
cals Corp., spoke on "THE USE OF CON­
VERSION ENAMELS AS ENERGY SAVERS."

Mr. McCurdy stated that the primary
goal of conversion enamels is to achieve
the properties of a system baked at
300° F with a bake temperature of only
175°-200° F. Generally, catalysts of the
phosphoric or sulfonic type are used to
increase cure response at low bake tem­
peratures, he said. Of the sulfonics, para­
toluene sulfonic acid gives the best cure

Jan.S

Jan. 10

DoN BRODY, Secretary

DON BRODY, Secretary

New York

Philadelphia

adjusted to 8.0-8.5 and maintained at
this level by adjustment as required, he
said.

According to Mr. Heitkamp, viscosity
dilution curves show that, as some water­
reducible systems are thinned with water,
they pass through a colloidal state in
which the viscosity can level off, or even
increase on further dilution.

For the selection of pigments, he sug­
gested employing those without surface
treatment, or those which are not alkali
sensitive. He also recommended selecting
synthetic grades, as opposed to natural
grades; selecting anti-eorrosive pigments
with the lowest possible water solubility;
and avoiding extenders high in salt or in
impurities.

Mr. Heitkamp related that the formu­
lation for high solids systems is relatively
simple. Blocked acid catalysts can be
included in one-package systems. For
good sprayability, experiments indicate
that coatings must be reduced to a sur­
face tension specification rather than one
for viscosity, he said. The surface tension
should be reduced below 36-38
dynes/ em.
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Future Society Meetings

Baltimore

(Apr. 17)-Educational Committee
program

(May 15)-Technical Steering Com­
mittee program on "WATER-BoRNE
COATINGS"

Birmingham

(Apr. 3)-"PURCHASING IN THE PAl T
lNDUSTRy"-D.F. Brocklehurst, of Ber­
ger Chemicals Ltd.

(May I)-"CONFESSIONS OF A SMALL
PAINT MANUFACTURER"-D. Penrice,
of Newtown Industrial Finishes Ltd.

Chicago

(April 7)-Society Technical Com­
mittee Program; and "EVAPORATION BE­
HAVIOR OF ORGANIC CO-SOLVENTS IN
WATER-BoRNE COATlNGS"-R. F.
Eaton, of Union Carbide Corp.

Elections

PHILADELPHIA

Active

HEHlER, JOHN-Stonhard Inc.. Maple Shade.
N.J.

LA lAS. JOSE P.-Rohm and Haas Co., Phila­
delphia. Pa.

R UENZlE. RICHARD J.- ordson Corp., Nor­
ristown. Pa.

SIMS. VICTOR A.-Air Products & Chemical
Co., Marcus Hook. Pa.

STUMP. DAVID~M. A. Bruder & Sons, Inc..
Philadelphia.

Associate

C-D-I-C

(Apr. 14)-"NEW CONCEPTS IN THE
FORMULATION OF GLASS LATEX COAT­
INGS"-John Bax, of Pacific Scott Bad­

er, Inc.
(May l2)-"MISCIBILITY CHARAC­

TERISTICS OF SOLVENT/WATER Mlx­
TUREs"-Larry Culver, of Eastman
Chemical Co.

Cleveland

(April 15)-Plant Tour-Davies Can
Co.

(May 20)-"PAINTING AND DECORAT·

ING FROM THE FEMALE POINT OF
VIEW"-Spouses' Night.

Detroit

(Apr. 22)-"DEFOAMING AGENTS"­
Eileen E. Reich, of Air Products and
Chemicals, Inc.

LEWANDOWSKI, LAWRENCE-J. D. Mullen
Co., Denver.

MEYER, DUANE E.-Wyoming Slate High­
way, Cheyenne, WY

NEIll, VERNON W.-Independent Petro,
Englewood, Colo.

ORTEGO, loUis-Wellborn Paint Co., Albu­
querque, NM

PETERSON DALE A.-Loveland Ind. Inc.,
Loveland, Colo.

SUMMONS, WAYNE L.-Sashco Inc., Denver.
TROUSIl, EDWARD G.-Komac Paint Co.,

Denver.
UMBREIT, GERHARD C.-Kwal Paints,

Denver.

Louisville

(Apr. 16)-FSCT SLIDE PRESENTA­
TION-Federation Officers.

Montreal

(Apr. 2)-Speaker to be announced.
(May 7)-"GovERNMENT SPECIFI­

CATIONS IN THE PAINT INDUSTRY"-Joe
Roberge, of B.N.Q., and Frank Eadie, of
e.G.S.B.

Pittsburgh

(Apr. 7)-"NoNLEAD PIGMENTS FOR
CORROSION CONTROL"-Clive Hair, of
Clive Hair, Inc.

(May 5)-"SYMPOSIUM ON GOVERN­
MENT AND COATINGS" (one-half day
programs).

(June 2)-"CONSUMERlsM"-Jean
Fox.

VONDER HMR, RON-Industrial Chemicals
Corporation, Lakewood, Colo.

WIRUTH, JOHN P.-Komac Paint Co., Denver.

Associate

ARCHER, CARL D.-Glidden Durkee Pig­
ments, Bedford, Tex.

HAMilTON, EDWARD L.-Hilton-Davis.
Artesia, Calif.

JOHNSON, RON-McCloskey Varnish Co., Los
Angeles, Calif.

KI 'G, CHAM J.-Dresser Minerals, Houston,
Tex.

Scon, JAMES P.-NL Industries, Inc., New­
port Beach, Calif.

FARR. JOHN D.-Emery Industries Inc., Clif­
ton. N.J.

FREARSON. DAVID B.-Rohm and Haas Co.,
Bristol. Pa.

RUMSEY, ROHERT C.-Hunler Lab.. Runner­
mede. N.J.

ROCKY MOUNTAIN

Active

CARNES, GINNEY-J. D. Mullen Co.• Denver,
Colo.

GILLEN, FRANK T.-Colorado Paint Co.,
Denver, Colo.

HANSEN. CRAIG R.-George C. Brandt Co.,
Denver.

HAUSER, RAY L.-Hauser Laboratories,
Boulder, Colo.
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FSCT Scholarship Program
To meet the demand for more technically trained people in the
coatings industry, the Federation is continuing its scholarship pro­
gram, with funds made available to various universities in the U.S.

These funds are to be used as grants-in-aid for students in the
coatings technology program at each institution, with preference
given to qualified scholarship applicants who are children of mem­
bers of the Federation.

Members who have children wishing to make application for the
1980-81 academic year should contact Federation headquarters.
Deadline for receipt of applications is April1, 1980. Write Scholarship
Fund, Federation of Societies for Coatings Technology, 1315 Walnut
St., Suite 830, Philadelphia, Pa. 19107.
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Technical Rrticles in Other Publications
Complied by the Technical Information Systems Commltt~. Skowronske. Chairman

Pigment and Resin Technology

Published by Sawell Publications, Ltd., 127 Stanstead Rd.
London SE23 1J2 England

Engelhardt, R.R.-"Water Reducible Industrial Coatings"; 5-11, 15.
Anon.-"Coatings Update-Reviews on Water-Borne Coatings

(Literature review)"; 16-17.
Vol. 8 No. I January 1979

Vol. 8 0.8 August 1979

Bennett, R.R.-"Nitropropane as an Aid to Solvent Balance Control";
5-9.

Uerdingen, W.-"Low Solvent Two-Pack Polyurethane Coatings"; 10­
13 (Originally published in Farbe und Lack. July 1976)

Anon.-"Coatings Update-Coating Film Studies (Literature
review)"; 15-18.

Vol. 8 No.9 September 1979

Todd, D.B.-"Energy Control in Twin Screw Polymer Compounding
Extruders"; 4-7.

Ellis, R.A.-"Review of Gel Permeation Chromatography. Pt.I"; 10­
14.

Kresse, P.-"Influence of Inert Pigments on Anti-eorrosive Properties
of Paint Films. Part 11"; 15-20.

Ellis, R.A.-"Review of Gel Permeation Chromatography. Part II"; 4­
8.

Anon.-"Coatings Update-Scientific Studies (Literature review)"; 9­
15.

Smith, C.A.-"Aluminum Flake Pigment, Part I"; 17-20.

Vol. 8 NO.2 February 1979

Smith, C.A.-"Commercial Printing Ink Pigmentation. Pt. I"; 5-8.
Lombardo, F.-"Investments and Outlooks for Titanium Dioxide"; 9-

12. (Synopsis of report presented at First European Meeting on In­
organic Pigments & Metallic Oxides, September 1978).

Anon.--"Coatings Update-New Raw Materials (Literature review)";
13-16.

Vol. 8 No. 10 October 1979

Vol. 8 No.3 March 1979

Please consult the Union List of Series or New Series at
your nearest public or college/university library for the
location of listed periodicals in American libraries.

Vinaik, J.K., Chandra, S., and Vasishtha, A.K.-"Polycarbonate
Modified Alkyds"; 5-9.

Smith, C.A.-"Commercial Printing Ink Pigmentation. Pt. II"; 10-14.

Chemical Engineer

Keith, G.-"Acrylic Coatings for Wood"; 4-9, 17.
Anon.-"Coatings Update-A Look at the Future (Literature

review)"; 10-12.
Smith, C.A.-"Commercial Printing Ink Pigmentation. Pt. III"; 13-17.

Anon.-"Coatings Update-New Proprietary Products (Literature
review)"; 4-8.

Pasari, S. and Chandra, S.-"Polyblends of Polystyrene Glycol and
Alkyd in Surface Coatings"; 12-15.

Rigby, J.A.-"Thermal Fluid Heating Systems for Resin Plants"; 4-6.
Anon.-"Coatings Update-New Proprietary Products, Part II

(Literature review)"; 7-12.
Pasari, S. and Chandra, S.-"Studies on Blends of Polystyrene Glycol

and Alkyds in Surface Coatings"; 15-18,24.

Vol. 8 No.4

Vol. 8 No.5

Vol. 8 No.6

Vol. 8 No.7

April 1979

May 1979

June 1979

July 1979

CREATIVE PROBLEM
SOLVING
It's an important factor in maintaining our technical
leadership in the field of paper and wood chemistry. We
have an opening at our Corporate Research Center in
Laurel, Maryland for a creative problem solver with the
following qualifications.

NON-METALLIC MATERIALS
SPECIALIST
You'll need a PhD in Materials Engineering or Science,
Chemistry, or Chemical Engineering, and experience
using corrosion-resistant polymeric, inorganic, and
composite materials and coatings in chemical process
equipment. Knowledge of polymer science will be helpful.
You will be involved in lab studies and mill application of
corrosion-resistant, non-metallic materials, materials
selection, equipment design and fabrication evaluation.
About 20% travel is anticipated.

In addition to an excellent salary and benefit program, we
will provide you with the facilities, support, and
encouragement needed to carry out your duties. For
more information, call 301-792-9100, COLLECT, or send
a letter or resume to:

WESTVACO CORPORATION
11101 Johns Hopkins Road
Laurel, Maryland 20810

Haagenson, K.A. and Ross, R.T.-"Modified Barium Metaborate; a
on-lead, Non-ehromate Corrosion Inhibitor for Alkyd Paints"; 5­

13.
Anon.-"Coatings Update-Recent Studies on Corrosion and

Adhesion (Literature review)"; 14-17.
Kresse, P.-"Influence of Inert Pigments on Anti-eorrosive Properties

of Paint Films. Pt. I"; 18-22.
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meetings / Education

WPTG to Hold 20th Symposium April 14-15

Roland E. Swell (right), Vice President/General Manager of Morehouse Industries, Inc.,
presents tirst $1,000 Annual Morehouse Scholarship check to Zeno W. Wicks, Jr.,
Chairman/Polymers & Coatings Dept., North Dakota State University with Hugh F.
Purcell (left), Vice President Applications & Technical Services of Morehouse Industries
adding congratulations. The Morehouse Scholarship (in honor of George E. Mlssbach,
Sr. to advance the study of pigment dispersion) will be awarded annually to a student
majoring in chemistry, to be chosen by the Dept. of Chemistry, North Dakota State

University

The 20th annual symposium of the
Washington Paint Technical Group, to
be held at the Marriott Twin Bridges
Motel in Washington, D.C., April 14-15,
will feature as its theme, "New Coatings
Technology for the 80's."

The Keynote Address, "Fundamental
Scientific Concepts to Meet the Chal­
lenges of Low Emission," will be de­
livered by Dr. Zeno W. Wicks, Jr.,
Chairman of the Polymers and Coatings
Dept. of North Dakota State University,
Fargo, N.D.

The program also includes the follow­
ing presentations:

"Cathodic Electrodeposition"-Dr.
Marco Wismer. of PPG Industries. Inc.

"U nderwater Application of Coatings"
-Dr. Richard Drisko, of Civil Engineer­
ing Laboratory.

"Formulation and Application of
Water-Borne and High Solids Industrial
Coatings"-AI Heitkamp, of Cargill, Inc.

"Use of Glycoluril Crosslinking Agents
in Coatings"-Werner J. Blank, of Amer­
ican Cyanamid Corp.

"Navy Developments in Smooth Hull
Coating Systems for Improved Ship Per­
formance"-Herman S. Preiser, of David
Thomas Naval Ship R&D Center.

"Fundamental Concepts of High Solids
Latexes"-Dr. Kenneth L. Hoy,ofUnion
Carbide Corp.

"Intumescent Coatings"-David Pul­
ley, of Naval Air Development Center.

"Nitrocellulose Coatings with Chlo­
rinated Solvents"-Charles M. Win­
chester, of Hercules, Inc.

"Weathering of Organic Coatings"­
Richard M. Holsworth, of Glidden Div.
of SCM Corp.

"High Solids Two-Component Ure­
thanes"-Ken Yonek, of Mobay Chemi­
cal Corp.

"Water-Borne Acrylic Coatings for
Wood"-Dr. Milton Lapkin, of Poly­
vinyl Chemical Industries Div.

For additional information, registra­
tion forms, and programs, please contact
WPTG, Box 12025, Washington, D.C.
20005; or telephone Mr. Maurice S.
Moen, (301) 779-5766.

Committee Named for West
Coast Symposium and Show

The Los Angeles Society, host organi­
zation, has announced the members of
the Symposium Committee for the 15th
Biennial Western Coatings Societies
Symposium and Show at the Disneyland
Hotel & Convention Center, Anaheim,
Calif., March 4-6, 1981.

Heading the list as General Chairman
is Tony Rumfola,. ofTCR Industries. The
Co-Chairman is Don Jordan, of Cargill,
Inc.

Subcommittee Chairmen are:
Exhibils: W.A. Addington. of Uni­

versal Paint Co.
Publicity: Andrew R. Ellis. of Pacific

Air Chemicals.
Advisor: Romer Johnson. of Dorsett

& Jackson, Inc.
Entertainment: Ron Johnson, of

McCloskey Varnish Co.
Technical: Bob McNeill, of PPG

Industries, Inc.
International: Mario Montferrand,

of Given Paint Mfg. Co.
Secretary-Treasurer: Geneva

Schminke, of H.M. Royal, Inc.
Registration & Housing: Richard

C. Sutherland, of E.T. Horn Co.

Decontamination of Toxic
Substances Is SUbject of
Battelle Symposium

Chemical and physical methods for the
decontamination of toxic chemical sub­
stances will be discussed at a symposium
April 22-24 at the Sheraton-Colum bus
(Ohio) Hotel. The symposium is spon­
sored by the U.S. Army Chemical Sys­
tems Laboratory, ARRADCOM, Aber­
deen Proving Ground, Maryland.

Guest speakers will discuss the current
state of the art in the decontamination of
toxic chemical agents, the Army's current
R&D decontamination program objec­
tives, and various approaches to the more
general problem of the cleanup of toxic
materials. Workshop discussions will al­
low free exchange of ideas and explore
avenues of possible exploitation for the
Army and industry.

The symposium is being coordinated
by Battelle's Columbus Laboratories.
Additional information may be obtained
from Phillip Wells, Battelle Columbus
Laboratories, 505 King Ave., Columbus,
Ohio 43201.

84 Journal of Coatings Technology



Topical Subjects to be Featured at Louisville Spring Symposium

Rochester is Site of Isee 49th Annual Meeting
The Inter-Society Color Council will

hold its 49th annual meeting at the
Genesee Plaza Holiday Inn in Rochester,
N.Y., April 21-22.

Open meetings of the ISCC Project
Committees will be held on April 21. Two
1-1/2 hour periods will be held at both
the morning and afternoon sessions to
reduce, as much as possible, conflicts
resulting from simultaneous meetings.

On Monday evening the Rochester
Institute of Technology will conduct a
tour of the Graphic Arts Research Center
and the School for American Craftsmen,
which will allow participants to view the
whole graphic arts process, from photog­
raphy through separation and plate
making, to printing and the finished
product.

The Louisville Society for Coatings
Technology will hold its Spring Sym­
posium at the Marriott Inn, Clarkesville,
Ind. (about 3 miles from Louisville) on
April 14 and 15.

The following presentations which ad­
dress the topic, "Compliance with
Government Regulations," will be made
on April 14:

"Product Liability"-Thomas Graves,
of National Paint and Coatings Associa­
tion.

"Coping with Gover ment Regula­
tions"-John McGuigan, of Shell Chem­
ical.

"New MSD Waste Water Discharge
Regulations" -Thomas Herman, of
Louisville and Jefferson County Metro­
politan Sewer District.

"Update-Solvent Emission Control
Rcgulations"-Robert Duzy, of Union
Carbide Corp.

"Industrial Hygiene in Paint Plants"­
Harold Peters, of Kentucky Dept. of
Labor for OSHA.

"An Overview of TOSCA Regula­
tions"-Ben Woodhouse, of Dow
Chemical.

A reception and dinner will be held
Monday evening with John Gordon, of
the University of Missouri-Rolla,
speaking on "What Can We Do to
SurviveT~

On Tuesday, April 15, the subject,
"Hazardous Waste Disposal," will be dis­
cussed by the following:

"Federal Perspective on Hazardous
Waste Management"-John Dickinson,
of EPA-Atlanta Region.

"Historical and Political Ramifica­
tions of the Valley of the Drums"­
Dan Dolan, of Dept. of Natural
Resollrces.
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The program on Tuesday, April 22,
will open with a symposium on "Graphic
Reproduction' from Theme to Finished
Product," which will present the view­
points of photographers, platemakers,
publishers, and advertising agencies in
the graphic arts field.

The Tuesday luncheon will feature the
installation of officers for 1980-82. Wil­
liam D. Schaeffer will succeed Franc
Grum as President. During the luncheon,
the 1980 (SCC Macbeth Award will be
presented to Dr. W. David Wright.

Preregistration for this event is ad­
vised. For additional information, or the
registration brochure, please contact
ISCC Secretary, Dr. Fred W. Billmeyer,
Rensselaer Polytechnic Institute, Dept.
of Chemistry, Troy, N.Y. 12181.

"The Latest Hazardous Waste Laws
and How to Comply with Them"­
Thomas Roberts, of Celanese Polymer
Specialties Co.

"The Chemistry of Waste Disposal"­
Rodger Henson, of Chemical Waste
Management.

"Siting and Maintenance of Hazard­
ous Waste Facilities"-James Parsons,
of Chemical Waste Management.

"Incineration Techniques for Disposal
of Hazardous Wastes"-Charles Rich­
mond, of Wheelabrator-Frye.

"Progress of Super Fund Bills on
Congress and NPCA Comments"­
Thomas Graves, of NPCA.

Registration fees for the symposium
are $45 for one day, and $60 for the entire
program.

For further information, please
contact Miss M. Joyce Sprecht,
Manager, Compliance and Analytical
Dept., Porter Paint Co., 400 S. 13th St.,
Louisville, Ky. 40203.

NCCA Annual Meeting
To be Held May 4-7

Interaction with regulatory govern­
ment will dominate the program of the
National Coil Coaters Association's an­
nual meeting at the Hotel del Coronado,
Coronado, Calif., May 4-7.

A major program on government af­
fairs will highlight the business session on
May 6.

Business sessions will also include pre­
sentations emphasizing working with var­
ious government groups and public
relations.

Technical committee meetings are also
scheduled with special workshops con­
ducted by the aluminum, laminating and
processing techniques committees.

Lehigh to Offer Symposium
On Emulsion Polymers

The Emulsion Polymers Institute of
Lehigh University, Bethlehem, Pa., will
present a two-day symposium focusing
on "Emulsion Polymerization of Vinyl
Acetate" on April 10-11.

Leading scientists from industry and
various universities will examine such
topics as the "Mechanism and Kinetics of
Vinyl Acetate Emulsion Polymeriza­
tion," "Colloidal Stability of Poly Vinyl
Acetate and Vinyl Acetate Copolymer
Latexes," and "Surface and Morphologi­
cal Properties of Poly Vinyl Acetate Co­
polymer Latexes and Films."

Papers in these areas of emulsion poly­
merization are invited. The deadline for
paper submission is Dec. 15, for titles,
and Feb. 15, for two-page abstracts.
Papers submitted should be directed
to symposium co-chairman Dr. J.W.
Vanderhoff, Sinclair Lab. #7, at Lehigh.

Registration cost of $250 covers ex­
tended abstracts of the papers, as well as
two luncheons. Checks payable to VAc­
Symposium, Lehigh University, should
accompany applications.

Further information and registration
forms are available from Chairman, Dr.
M.S. EI-Aasser, Dept. of Chemical Engi­
neering, Whitaker Lab. #5, Lehigh
University, Bethlehem, Pa. 18015.

FSCT Educational Committee
Offers Updated

Coatings Courses Guide

The 1980 "Guide to Coatings
Courses, Symposia, and Semi­
nars," compiled by the Federa­
tion Educational Committee, is
now available.

Based on information supplied
by the Constituent Societieii,
the Guide lists a variety of coat­
ings educational offerings by
geographic region and Society.
The Committee plans to update
the listing annually to reflect
current programs, curricula,
etc.

To obtain free copies of the
Guide, write to Educational
Committee (Coatings Courses),
c/o Federation of Societies for
Coatings Technology, 1315
Walnut St., Suite 832, Philadel­
phia, Pa. 19107.
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People

Eugene P. D'Amico has been named to
the position of Technical Director of
Neville Chemical Co., Pittsburgh, Pa. He
succeeds John J. Freemen, who recently
retired.

Reichhold Chemicals, Inc. has ap­
pointed Dieter W. Jungclaus Vice-Presi­
dent of manufacturing services. He will
assume responsibilities in the production
area at the company's headquarters in
White Plains, N.Y.

L.C. AfremowE.C. O'Connor

Celanese Plastics & Specialties Co.,
Louisville, Ky., has named Robert D.
Kinny Product Manager for interna­
tional specialties. In this newly created
position, he will be responsible for
providing product line tactics and strate­
gies for specialty product lines in interna­
tional markets.

Leonard C. Afremow has been named
Vice-President, Research and Develop­
ment, of the Midland Div., The Dexter
Corp., Waukegan, Ill. In this position,
Mr. Afremow will take responsibility of
research, development, and quality con­
trol activities of the domestic and foreign
operations of Midland. He is a member
of the Chicago Society.

Also announced by the company are
the following appointments and promo­
tions: Dr. Albert Paolini, Jr.-Vice­
President and General Manager of
European Operations; Thomas P. Szcze­
blowski-Technical Director, Packaging
Research & Development labs; John P.
Scalzo- Manager, Packaging Research
& Development labs; Dr. Daniel L.
Neumann-Supervisor, Special Projects
lab. These men are members of tne
Chicago Society.

Schenectady Chemicals, Inc. has ap­
pointed Kenneth C. Petersen Executive
Vice-President and John T. Greene Vice­
President of Manufacturing. In their new
positions, Mr. Petersen will be respon­
sible for the overall management of the
company's domestic research, market­
ing, and manufacturing operation, while
Mr. Greene will take charge of the
domestic manufacturing operations.

Diano Corp., Woburn, Mass., has
appointed Bruce A. Bakker to the posi­
tion of Product Manager for Field
Service and Replacement Parts. He will
assume full responsibility for the selec­
tion, training, and technical support of
all field service personnel.

S. BrandesG.E.F. Brewer

Charles L. Stein has been named
Regional Manager of Ashland Chemical
Co.'s Industrial Che'micals and Solvents
Div. for the SI. Louis, Mo. region. Mr.
Stein is a member of the Golden Gate
Society.

Terence P. McNulty has joined Kerr­
McGee Corp., Oklahoma City, as
Vice-President of technical operations.
Among the responsibilities of this posi­
tion is the ensuring of development and
the application of new or improved
technologies in the chemical mining and
processing, mineral beneficiation, elec­
trochemistry, and pigment-finishing op­
erations of the company.

Meanwhile, Kerr-McGee has named
E.C. O'Connor-Director of titanium
pigments marketing; J.K. Sandie­
Director for soda ash marketing; and
W.P. Woodward-Western Sales Man­
ager for soda ash.

Sheldon Brandes has recently joined
Thiokol/Specialty Chemicals Div. as
Business Manager for contract manufac­
turing. Mr. Brandes' responsibilities will
include planning and directing all busi­
ness aspects of the contract manufac­
turing activities of the division.

In addition, John B. Fabriele, Jr. has
joined Thiokol as Senior Technical
Representative for contract manufac­
turing. He will report to Mr. Brandes.

Francisco Calderon has joined Emery
Industries' Export Group as Area Man­
ager, Latin America. He will be responsi­
ble for all sales activity in the region.

Wendell D. Gillund has been ap­
pointed Vice-President, Coatings Group,
of The Sherwin-Williams Co., Cleveland,
Ohio. Previously President and General
Manager, Consumer Div., Mr. Gillund
will replace William Moonan, Senior
Vice-President, Coatings. Continuing in
his capacity as Vice-President, Mr. Moo­
nan will report to John G. Breen and will
be assigned corporate projects.

Dr. George E.F. Brewer, Coating Con­
sultant, of Brighton, Mich. has been
elected a Director-at-Large ofThe Amer­
ican Institute of Chemists for a three-year
term commencing January I, 1980. A
Fellow of the Institute since 1966, Dr.
Brewer received the Chemical Pioneer
Award of the Institute in 1978 for his
work in the development of electrodepo­
sition of paint, and for his other accom­
plishments. He is also the recipient of the
Midgley Medal of the Detroit Section of
the American Chemical Society, as well
as the Society's Doolittle Award granted
by its Div. of Organic Coatings. A mem­
ber of the Detroit Society, he has been
honored as a Mattiello Memorial Lec­
turer of the Federation. Dr. Brewer
previously was Staff Scientist at the Ford
Motor Co., where he was involved in new
procedures for the application of paints
and coatings to domestic automobile
bodies.

Donna L. Batdorf has been named a
Sales Representative for the Pigments
Div. of The Hilton-Davis Chemical Co.,
Cincinnati, Ohio. Ms. Batdorf will ser­
vice customers in the paint, plastics, and
printing ink industries in the Midwest.

Buckman Laboratories, Inc., Mem­
phis, Tenn. has announced the following
appointments. Dr. Richard T. Ross,
newly appointed Vice-President, Mar­
keting, will oversee all marketing efforts
in the company. He is a member of the
Southern Society. Raymond L. Thorton
will assume the duties of Vice-President,
Marketing, U.S., and will be responsible
for all phases of marketing in the U.S.
A. Kyle Wells has relocated in Memphis
at the Buckman headquarters and will
assume duties as Manager of Distributor
and Formulator Marketing. He is a
member of the Louisville Society.
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As part of its organization into three
business groups, the Pigments Depart­
ment of CIBA-GEIGY has announced
the following a ppointments: Paul J.
Papill~Chairman;Daniel J. 8arufaldi­
Director of Sales; Everett A. Kliphouse­
Director of Administration and Product
Management; Dr. Richard H. Mumma­
Technical Director; Nathan W. Putnam­
Director of Marketing; and John Simas­
Site Manager of its Glen Falls, N.Y.
plant.

In addition, Jack Stewart has been
named General Manager of Drakenfeld
Colors, in Washington, Pa., and Edward
Franz as General Manager of Radiant
Color in Richmond, Calif., the newly
created business groups, ofCIBA-GEIGY.

Dr. Donald T. Sawyer, chemist and
educator from the University of Calif.,
Riverside, has been chosen to assume the
position of Provost and Vice-President
of Lehigh University, effective July I,
1980. Dr. Sawyer succeeds Dr. A.C. Zet­
tlemoyer, who will retire after 38 years of
service.

In a series of promotions, PPG Indus­
tries, Coatings and Resins Div., Allison
Park, Pa., has appointed Dr. Leland H.
Carlblom and Dr. Clifford K. Schoff­
Research Associates; H. Peter Doerge
and Dr. John R. Peffer-Senior Re­
search Associates; and Richard C.
VonHor- Project Leader. Dr. Schoff is a
member of the Pittsburgh Society.

In a series of promotions, DeSoto,
Inc., Des Plaines, Ill. "has appointed
Leslie E. Nack-Manager, Industrial
Research; Roman Berka-Technical
Manager, Business Products and Re­
prography; Bruce Sicklesteel-Senior
Research Chemist; and Vic Pietryga­
Research Chemist. Messrs. Nack and
Pietryga are members of the Chicago
Society.

Dr. Paul F. Bruins is the recipient of
the Annual Award of the Thermoplastic
Materials and Foams Div. of the Society
of Plastic Engineers for Outstanding
Achievement in Polymeric Materials.
Dr. Bruins, Professor Emeritus in
Chemical Engineering, has spent 44 years
in plastics ed ucation at the Polytechnic
Institute of New York.

Clyde L. Smith, of Ameritone Paint
Div. of Grow Group, was named Presi­
dent of the PRA laboratories, a coopera­
tive coatings research and development
organization.

Other officers named were: Vice­
President-Ronald Armstrong, ofJames
Bute Co.; Secretary-c.L. Krill, of Gen­
eral Paint Co.; and Treasurer-Paul D.
Dague, of Jones-Blair Paint Co.
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Obituary

Harry Keifer, 70, Vice-President of
Sterling-Clark-Lurton Corp., Malden,
Mass., died on January 9, 1980, in Mas­
sachusetts General Hospital, Medford.

A longtime me!JIber of the New En­
gland Society, he served as President of
both the Society and the New England
Paint and Coatings Association. Mr.
KeIfer was named "Man of ttie Year" by
the Sealants Committee of ASTM and
was elected a Fellow of ASTM in 1974.

J.R. Rawley, retired Executive Vice­
President of Martin-Senour Paint Co.
and later Vice-President of Sappanos
Paint Co., died on December 29, 1979.
He was 77 years old.

Henry J. Stalzer, a member of the New
York Society, died on November II,
1979. Formerly associated with the Hilo
Varnish Co. and Hotopp Paint and
Varnish, he retired from the Titanium
Pigments division of National Lead Co.
in 1970.

F.J. Cihak, 68, an active member of the
Northwestern Society, died on January
4, 1980. Recognized as one of the fore­
most authorities in the paint industry, he
was employed by the Industrial Supplies
Div., Warner Hardware Co., for 46
years. At the time of his death, he was the
longest term employee in the Warner
organization. Mr. Cihak was a member
of the Paint, Decorator & Contractors
Association and the National Paint and
Coatings Association.

W. Ivan Coulston, 90, Chairman of the
Board of Reichard-Coulston, Inc. died
January 5, 1980, in Glen Ridge, N.J. He
was active in the paint and allied indus­
tries for 72 years.

Eugene Louis O'Brien, Sr., formerly a
Vice-President of the O'Brien Corp.,
South Bend, Ind., died on December 31,
1979 in Tucson, Ariz. He was 66 years
old.

87



Thermosetting Acrylic Resin

A new brochure describing a thermo­
setting acrylic resin designed for use in
direct-roll coatable baking enamels for
beer and beverage cans has been released.
Included in this bulletin are typical
physical properties, performance com­
parisons, and safe handling information.
For a copy of Publication 82A27, contact
the Marketing Services, Rohm and Haas
Co., Independence Mall West, Philadel­
phia, Pa. 19105.

Phosphate Coatings

A four-page bulletin has been
published which details iron, zinc, heavy
zinc, and manganese type phosphating
agents for use in metal finishing applica­
tion. For copies of Bulletin #1412, write
Ashland Chemical Co., Dept. MF, Box:
2219, Columbus, Ohio 43216.

Channel Oxygen Recorder
Series

A six-page brochure which describes
a new one/two channel oxygen recorder
series has been issued. The brochure
discusses product features and cus­
tomer benefits; sensor elements; and
sensor assembly types available for
specific application requirements. For a
free copy of Bulletin 4176, contact
Beckman Instruments, Inc., Process
Instruments Div., 2500 Harbor Blvd.,
P.O. Box 3100, Fullerton, Calif. 92634.

Helium Pycnometer

Product literature which describes a
completely automated helium pyc­
nometer has been recently released.
This instrument determines absolute
density for a wide variety of materials,
involving minimal time and operator
attention. For additional information,
write Micromeritics Instrument Corp.,
5680 Goshen Spring Rd., Norcross, Ga.
30093.

Defoamer

Literature has been published which
introduces the second in a new series of
anti-foaming agents for reducing orelim­
inating foam in the production and appli­
cation of water-based coatings. For
details, write Interstab Chemicals, Inc.,
Technical Services Dept., 500 Jersey
Ave., P.O. Box 638, New Brunswick,
N.J. 08903.
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Laboratory Plasticware Catalog

A 32-page catalog describing an ex­
tensive line of laboratory plasticware
has been published. In addition to all
specifics needed to order every item,
the catalog contains tips on how to mark
or label plasticware, cleaning (Including
autoclaving), and chemical resistance.
For a free copy of the catalog, write
Mallinckrodt, Inc., Science Products
Div., Plasticware, P.O. Box 61128,
Raleigh, N.C. 27661.

Particle Size Analyzer

Information is now available which
describes a particle size analyzer which
has been refined to provide better effi­
ciency and easier operation for labora­
tory analyses. For literature concerning
SediGraph 5000D, contact Micro­
meritics Instrument Corp., 5680 Goshen
Springs Rd., Norcross, Ga. 30093.

Colorant Timer

A new timer that automatically agi­
tates colorant twice daily is the topic of
recently released literature. This timer
helps prevent settling of the pigment in
the cannisters which can cause costly mis­
tints. For additional information on
form #304-030, contact Graco Inc.. P.O.
Box 1441, Minneapolis, Minn. 55440.

Safety Color Bulletin

A new bulletin on safety colors is now
available to industry. This safety color
code for the identification of piping.
apparatus, and equipment is designed to
promote safety and boost production.
Additional data may be obtained from
DuPont Company, Public Affairs Dept..
Wilmington, Del. 19898.

Polyester Resins

A brochure which details a new line of
thermosetting polyester resins has been
published. For copies of Bulletin # 1431.
contact the Polyester Div., Ashland
Chemical Co., Box 2219, Columbus.
Ohio 43216.

High-Speed Paint Mixer

A new high-speed paint mixer which
claims to reduce paint mix time by as
much as 800% per can has been intro­
duced in recently released literature. For
specific information, write Graco, Inc..
P.O. Box 1441, Minneapolis, Minn.
55440.

Anti-Foaming Agent

The first in a new series of anti­
foaming agents for reducing or eliminat­
ing foam in the production and applica­
tion of water-based coatings is described
in recently released literature. A cream
colored liquid, this agent is effective in a
wide variety of water-based coatings,
with particular capabilities in water­
reducible paint, terpolymers, and PVA.
For additional information, contact In­
terstab Chemicals, Inc., Technical Ser­
vice Dept., 500 Jersey Ave., New Bruns­
wick, N.J. 08903.

High Temperature Enamels

A new polymer which provides high
temperature resistance and low sUfface
friction with significantly lighter color
and better color retention is described in
a recently published bulletin. For copies.
write Amoco Chemicals Corp.. Dept.
JPAT. Mail Cod~4102. 200 East Ran­
dolph Drive. Chicago. Ill. 6060 I.

Glossmeter

Information is now available which
describes a new glossmeter. Conforming
with ASTM and TAPPI specification.
this glossmeter is designed to provide
strict optical alignment and quality
control through the use of precision
fixtures which control the incident beam
angle and receptor field angle. For
additional details on D48-7 glossmeter.
contact Hunterlab Marketing Dept..
Hunter Associates Laboratory. Inc..
11495 Sunset Hills Rd .. Reston. Va.
22090.

Amorphous Silica

A new four-color brochure featuring
the production, performance character­
istics. and uses of amorphous silica has
been produced. For a free copy of
bulletin #203. including a reply card re­
questing free samples. write Illinois
Minerals Co.. 2035 Washington Ave..
Cairo. Ill. 62914.

Epoxy Curing Agents

The results of a study comparing 1,3­
BAC and MXDA with diethylenetria­
mine in curing five different epoxy resins
has recently been released. For a copy of
Technical Bulletin 159, write Sherwin­
Williams Chemicals, Publication Dept.,
10909 S. Cottage Grove Ave., Chicago,
Ill. 60628.
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Aqueous Acrylic Resin

An aqueous acrylic resin for high gloss
metal decorating enamels is described in
a new bulletin. This resin, supplied in
solubilized form, gives transfer and flow
out on mandrel application indistinguish­
able from current solvent enamels,
whether applied at slow or fast line
speeds. A copy of Publication 82B9 on
Acrysol WS-43 may be obtained by con­
tacting the Marketing Services Dept.,
Rohm and Haas Co., Independence Mall
West, Philadelphia, Pa. 19105.

Small Media Mill

Literature which details a new model
small media mill is now available. The
continuous throughput high speed hori­
zontal ball mill for wet grinding and dis­
persions of suspensions in a completely
enclosed system is designed to be suitable
for laboratory tests and for processing
small production batches. For complete
information, write Dept. I RN. Chicago
Boiler Co., 1965 Clybourn Ave ..
Chicago. III. 60614.

High Temperature Polyimides

Literature is now available which
describes two grades of a thermoplastic
polyimide which requires no high tem­
perature curing cycle. For information
andJ or samples of either the standard or
the high purity grade of XU 218. write
CIBA-GEIGY Corp.. Resins Dept., Saw
Mill River Rd .. Ardsley. N.Y. 10502.

Rigid Urethane Foam Insulation

How rigid urethane foam insulation
saves energy and solves a variety of other
problems is described and illustrated in a
4-page, color brochure. Fora copy of this
brochure, write Witco Chemical Corp.,
Isocyanate Products Div., 900 Wilming­
ton Rd., New Castle, De. 19720.

Black Dispersions

Literature has been prepared which
details two new additions to a line of
black pigment dispersion for masstone
and tinting applications. Further infor­
mation and samples arc available from
Daniel Products Co.. 400 Claremont
Ave .. Jersey City. .J.07304.

Sulfate Surfactant

A sodium alkylaryl polyether sulfate
that exhibits anionic surfactant proper­
ties especially suited to the emulsion
polymerization of acrylic and vinyl ace­
tate copolymers has been introduced in
literature. Further information on Wit­
eolate D51-51 is available from Witco
Chemical Corp., Organics Div., 3230
Brookfield St., Houston, Tex. 77045.
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Plating Technique

A fully automated technique for de­
positing decorative and protective
coatings on plastics, metals, and other
base materials is the subject of a new 12­
page, color brochure. This system offers
such advantages as lower cost, lower
energy consumption, and minimum
operator skill. Free copies may be
obtained from Varian Associates, Palo
Alto Vacuum Div., 611 Hansen Way,
Palo Alto, Calif.

••••

MIRASOL
••

501
•••••

~

UNIFORMITY

SHARP GLOSS

COLOR
RETENTION

EXCELLENT
ADHESION

STRIKING
3·DIMENSIONAL EFFECT

Finishes Systems

Four abrasion-, corrosion- and chem­
ical-resistant finishing systems for lining
covered hopper cars are introduced in
recently released literature. These new
systems are tailored to meet specific
industry needs depending on ladings,
transportation, environment, durability,
application facilities, and cost factors.
Information may be obtained from the
DuPont Co., Public Affairs Dept., Wil­
mington, Del. 19898.

for
HIMMIKID

MIIIl
finishes

Yes ... you can im­
prove your ONE COAT
Baking Hammer Enamels
by formulating with MIR·
ASOL 501, an alkyd scien­
tifically designed to give
superlative hammered
metal finishes.

MIRASOL 501 is un­
surpassed for quality and
uniformity of product.

Send for sample toda)'!

C. .J.

OSBORN
CHEMICALS, Inc.
820 SHERMAN AVENUE,

PENNSAUKEN, N. J. 08109

'iip·!;;'I""·;':':I·'
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BookRevlew

SILBERLINE
MANUFACTURING CO.. INC.
Lansford. Pennsylvania 18232
Phone (717) 645·3161

Silberline Cares
About Aluminum

Pigmented
Coatings Quality

Years of experience in the field show that the more
aluminum flakes in a well formulated exterior maintenance
coating, the greater the durability. And Silberline'.s Lansford­
243 traditionally provides more non-leafing alummum flakes
for the money than any other non-leafing paste.

A three-coat system - rust-inhibitive base coat, non-leafing
aluminum pigmented intermediate coat, a~d leafing alu!llinum
pigmented top coat-assuresthe most deSirable protection and
economy. Use of our Lansford-243 in the intermediate coat
for such systems, because of the larger number of flakes,
results in a superior moisture barrier. The s!l:tin gray.coll?r
provides good contrast.when. a le~finp alurrunum palI~t IS
applied as the top ~oatmg; .Sl1berhne s Lansford-2~3 m a
urethane primer r~slsts pe~lmg of the top coat - m steel
bridge and tank pamts, for mstance.

Lansford-243 aluminum paste delivers more years of life
for the coating at the lowest ultimate cost. Which, when
everything is said and done, is what product quality is
all about. FLEXOGRAPHIC INK CHEMIST

Must have f1exo-ink expo and be self­
starter capable of supervising f1exo-ink
department of Philadelphia coating
manuf. Salary open.

PRESSURE SENSITIVE
ADHESIVE CHEMIST

Must have 7-10 years expo pressure sens.
adh. seal. ctngs.. acrylics. urethanes.
Salary to 32K.

Snelling & Snelling
Suite 201-202 Fisher Bldg.

7314 Castor Ave., Philadelphia, Pa. 19152

CLASSIFIED
ADVERTISING

This book is a compendium of for­
mulations for chemical specialties.
Most of the formulations have been
taken from the literature of the manu­
facturers of the ingredients involved.
Areas covered include cleaners, deter­
gents, dishwashing compounds, disin­
fectants, polishes, etc.

The book should provide a wealth of
valuable information for manufacturers
of chemical specialties wishing to ex­
tend their product line. It should also be
useful to those individuals contemplat­
ing starting a chemical specialties man­
ufacturing business.

Apparently the author did not revise
or edit the formulations he chose. On 18
separate pages, formulations are given
using the Freons as the propellants for
aerosols. By this time we should all be
aware of the repofted deleterious effect
of the fluorocarbons on the ozone layer.
It might have been prudent to have
made some recommendations as to
other propellants, at least in the foot­
notes. Some individuals wanting to
duplicate these formulations might not
be aware of these facts. Very com­
prehensive lists and descriptions of the
raw materials are given, as well as the
addresses of the suppliers.

It is gratifying to find formulations
given on a 100% basis. This allows for
maximum revision with a minimum of
computations. All iit all, this can be a
very useful book to chemical specialty
manufacturers or to chemists involved
with these products.

Reviewed by
Dr. Henry K. Wren
Standard T Chemical Co., Inc.
Chicago Heights, III.

Written by
Ernest W. Flick
Noyes Data Corp.
Park Ridge, N.J.
1979, (390 p.), $32.00

SpeCialists In Aluminum Pigments

HOUSEHOLD AND

AUTOMOTIVE

CHEMICAL SPECIALTIES

Recent Formulations
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Coming Events

FEDERATION MEETINGS

1980

(May 15-17)-Federation Spring Meetings. Society Of­
ficers-15th; Executive Commillee-16th; Board of Directors­
16th and 17th. North Star Inn, Minneapolis, Minn. (FSCT, 1315
Walnut St., Suite 832, Philadelphia, Pa. 19107).

(Oct. 28)-Federation Board of Directors Meeting. Hyall
Regency Hotel, Atlanta, Ga. (FSCT, 1315 Walnut St., Suite 832,
Philadelphia, Pa. 19107).

(Oct. 29-31)-58th Annual Meeting and 45th Paint Indus­
tries' Show. Atlanta Civic Center, Atlanta, Ga. (FSCT, 1315
Walnut St., Suite 832; Philadelphia, Pa. 19107).

1981

(Mar. 24-26)-"Symposium on Color and Appearance In­
strumentation." Jointly sponsored by Federation of Societies for
Coatings Technology, Manufacturers Council on Color and
Appearance, and Inter-Society Color Council. (FSCT, 1315
Walnut St., Suite 832, Philadelphia, Pa. 19107).

SPECIAL SOCIETY MEETINGS

1980

(Mar. 25-26)-Chicago Society, SYMCO '80, "Additives."
Fountain Blue, Des Plaines, III. (Dennis Socha, U.S. Gypsum Co.,
1000 E. Northwest Highway, Des Plaines, III. 60016).

(Mar. 25-26)-23rd Symposium of the Cleveland Society,
"Advances in Coatings Technology." Baldwin-Wallace College,
Berea, Ohio. (James A. Miller, Morgan Adhesives Co., 4560 Dar­
row Rd., Stow, Ohio 442~4, (216) 688-111.)

(Apr. 14-15)-Louisville Society Spring Symposium, "Com­
pliance with Government Regulations" and "Hazardous Mate­
rials Waste Disposal." Marrioll Inn, Clarksville, Ind. (M. Joyce
Specht, Porter Paint Co., Corporate Office, 400 South 13th St.,
P.O. Box 1439, Louisville, Ky. 40201).

(April 17-19)-Dallas and Houston Societies. Southwestern
Paint Convention, Hilton Inn, Dallas, Tex. (W.F. Holmes, De Soto,
Inc., P.O. Box 401268, Garland, Tex. 75040).

(May 1)-Detroit Society FOCUS Seminar. "Environmental
Challenges to Automotive Coatings." Michigan State Manage­
ment Conference Center, Troy, Mich. (G. Sastry, Chrysler Corp.,
Chemicals Div., 5437 W. Jefferson, Trenton, Mich. 48183).

(May 1-3)-Pacific Northwest Society Annual Symposium.
Hilton Hotel, Portland, Ore. (W. Clyde, Glidden Ctg. & Resins,
2800 N.W. 31st St., Portland, Ore. 97210).

(May 5)-Pillsburgh Society Symposium on "Hazardous
Waste Disposal." Graduate School of Industrial Administration
of Carnegie-Mellon Univ., Pillsburgh, Pa. (Dr. R. Marcus, PPG
Industries, Inc., 151 Colfax St., Springdale, Pa. 15144).

(May 8)-Kansas City Symposia, "Modernistic Approaches
to Hiding." (Dennis Mathes, Cook Paint & Varnish Co., P.O. Box
389, Kansas City, Mo. 64141.)

(May 13-14)-"Coatings and Ink Expo '80," sponsored by
the New England Society. Sheraton Inn and Conference Center,
Boxborough, Mass. (Dame Assoc., Inc., 51 Church St., Boston,
Mass. 02116, (617) 482-3596.)

(May 15)-Birmingham Club Symposium, "Effect of Cur­
rent Legislation in the U.K. Paint Industry." Metropole Hotel,
Birmingham, England. (D.M. Heath, Arthur Holden & Sons Ltd.,
Bordesley Green Rd., Birmingham, B9 4TQ, England.)

Vol. 52, No. 662, March 1980

(June 6-7)-Joint meeting of Kansas City and St. Louis
Societies. Hilton Plaza Hotel, Kansas City, Mo. (Tim T. Walsh,
Walsh & Associates, Inc., 500 Railroad Ave., N. Kansas City,
Mo. 64116).

(June 16)-Golden Gate Society. Manufacturing Commillee
Seminar on "Manufacturing Aid for the Decade." (Louie San­
guinelli, Jasco Chemical Corp., P.O. Drawer J, Mountain View,
Ca. 94042).

(Oct. 7)-Cleveland Society Manufacturing Commillee
Symposium, "Formulation for and Utilization of Pigment Dis­
persion Equipment." Cleveland Engineering and Scientific Cen­
ter, Cleveland, Ohio. (G. Dubey, Cambridge Coatings, Inc., 5461
Dunham Rd., Cleveland, Ohio 44137).

1981

(Mar. 4-6)-Western Coatings Societies Symposium and
Show. Disneyland Hotel, Anaheim, Ca. (Richard C. Sutherland,
E.T. Horn Co., 16141 Heron Ave., La Mirada, Ca. 90638).

OTHER ORGANIZATIONS

(Mar. 25-27)-Society of Manufacturing Engineers Work­
shop on Radiation Curing in the Graphic Arts. Ramada O'Hare
Inn, Chicago, III. (Susan E. Buhr, Technical Division, Society of
Manufacturing Engineers, One SME Drive, P.O. Box 930, Dear­
born, Mi. 48128).

(Mar. 26-28)-Marine Coatings Conference, Marrioll Hotel,
New Orleans, National Paint and Coatings Assoc.)

(Mar. 31-Apr. 11)-Paint Short Courses at University of
Missouri-Rolla. Fundamentals of Paint Formulation-Mar. 31­
Apr. 4; Chemical Coatings Workshop-Apr. 7-11. (Norma
Fleming, Continuing Education, University of Missouri-Rolla,
501 West 11th St., Rolla, Mo.).

(Apr. 7-11)-"Nuclear Quality-Assured Coating Work,"
Phoenix, AZ. (Institute of Applied Technology, Jean L. Kaplan,
1200 - 17th St., N.W., Suite 406, Washington, D.C. 20036.)

(Apr. 10-11)-"Symposium on Emulsion Polymerization of
Vinyl Acetate," Emulsion Polymers Institute, Lehigh University,
Bethlehem, Pa.

(Apr. 10-12)-Nalional Paint and Coatings Association,
"Production, Planning, and Inventory Management Seminar."
Stouffer's Riverfront Towers, St. Louis, Mo. 63102. (Karen B.
Bradley, NPCA, 1500 Rhode Island Ave., NW., Wash., D.C.
20005).

(Apr. 14-15)-20th Annual Symposium, "New Coatings
Technology for the 1980's," Marriott Twin Bridges Motel, Wash­
ington, D.C. (Washington Paint Technical Group, Box 12025,
Washington, D.C. 20005.)

(Apr. 15)-AFP/SME Conference, "Taking the Mystery Out
of Coatings with Powders." Sheraton O'Hare, Chicago, III.
(Susan Buhr, Society of Manufacturing Engineers, One SME
Drive, P.O. Box 930, Dearborn, Mich. 48128).

(Apr. 20-22)-lnter-Society Color Council. Annual meet­
ing. Downtown Holiday Inn, Rochester, N.Y. (Dr. Fred Billmeyer,
Secretary, ISCC, Rensselaer Polytechnic Institute, Troy, N.Y.
12181).

(Apr. 21-25)-"High Performance Coating Procedures,"
Philadelphia, Pa. (Institute of Applied Technology, Jean L.
Kaplan, 1200 -17th St., N.W., Suite406, Washington, D.C. 20036.)

(Apr. 23-24)-"Trade Sales Coatings-New Frontiers," The
Chemical Institute of Canada, Protective Coatings Div., Montreal
and Toronto, respectively. (Th. Mitsopoulos, Ashland Chemicals,
2620 Royal Windsor Rd., Mississauga, Ontario, Canada L5J 4E7).

(Apr. 29-May 1)-Oil and Colour Chemists Association
Australia, Victoria Section. Symposium on "Toxicity." In Mel-
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bourne on Apr. 29; Sydney on May 1. (Brian Gray, Secretary,
OCCAA, 25 Shanley St., Pascoe Vale, Vic. 3044, Australia)

(May 4-5)-National Coil Coaters Association Annual Meet­
ing, Hotel Del Coronado, Coronado, Calif. (NCCA 1900 Arch St"
Phila., Pa. 19103.)

Rdvertisers Index

ALLIED CHEMICAL CORP. .. 11
ASARCO, INC. .. .. .. .. . .. .. .. . . . • .. • . .. 20

(May 5-8)-Society of Plastics Engineers, 38th Annual
Technical Conference (ANTEC). New York Hilton, N.Y. (Rod
Ellis, SPE, 656 W. Putnam Ave., Greenwich, Conn. 06830).

(May 12-16)-"Coatings and Polymer Characterization"
Short Course. Kent State University, Kent, Ohio. (Carl J. Knauss,
Chemistry Dept., Kent State Univ" Kent, Ohio 44242).

BUCKMAN LABORATORIES, INC... Cover 4

(May 12-16)-'~High Performance Coating Procedures,"
New Orleans, LA. (Institute of Applied Technology, Jean L.
Kaplan, 1200 -17th St., N.W., Suite406, Washington, D.C. 20036.)

(May 13-15)-Oil and Colour Chemists Association Tech­
nical Exhibition, OCCA 32, Cunard International Hotel, London,
England. (The Director and Secretary, OCCA, Priory House,
967 Harrow Rd., Wembley, Middlesex HAO 2SF, England).

CABOT CORP., SPECIAL BLACKS DIV.
CHEMISCHE WERKE HULS AG .
CIBA-GIEGY CORP.
COSAN CHEMICAL CORP.

Cover 3
. .. 32

. ... 33-36
.. 48

May 15-17)-National Paint and Coatings Association,
"Production, Planning, and Inventory Management Seminar."
Stouffer's Riverfront Towers, St. Louis, Mo. (Karen B.
Bradley, 1500 Rhode Island Ave., N.W. Wash., DC 20005).

GEORGIA KAOLIN CO.
GLIDDEN PIGMENTS, DIV. OF SCM CORP.
B.F. GOODRICH CO., CHEMICAL GROUP

. .... Cover 2
. ... 1,47

10

(May 19-23)-"Advanced Chemical Coatings Workshop,"
University of Missouri-Rolla. (Norma Fleming, Continuing
Education, University of Missouri-Rolla, 501 W. 11 th St.,
Rolla, Mo.)

HENKEL, INC. .......................................... 25

(May 19-23)-Dispersion of Pigments and Resins in Fluid
Media" Short Course. Kent State University, Kent, Ohio. (Carl J.
Knauss, Chemistry Dept., Kent State Univ., Kent, Ohio 44242).

ILLINOIS MINERALS CO. . 87

(June 1-6)-"Polymer Blends and Composites" Short
Course. Lehigh University, Bethlehem, Pa. (Ms. Jone Svirzofsky,
Lehigh Univ., Materials Research Center, Coxe Lab. 32, Bethle­
hem, Pa. 18015).

JOINT PAINT INDUSTRY COORDINATING COUNCIL 21-24

N L CHEMICALSIN L INDUSTRIES, INC. ...•......... 8-9

C.J. OSBORN CHEMICALS, INC 89

PENNSYLVANIA GLASS SAND CORP. . .. 17
PETROLITE CORP., BARECO DIV 27
PFIZER, INC., MINERALS, PIGMENTS & METALS DlV 13

SCHOLD MACHINE CORP. . 81
SHAMROCK CHEMICALS CORP. 77
SILBERLINE MANUFACTURING CO. . 90
SPENCER-KELLOGG DIV., TEXTRON, INC.....•..•....... 2

.. ........ 18-19ROHM AND HAAS CO.
(June 16-20)-"Adhesion Principles and Practice for Coat­

ings and Polymer Scientists" Short Course. Kent State Univer­
sity, Kent, Ohio. (Carl J. Knauss, Chemistry Dept., Kent State
Univ., Kent, Ohio 44242).

(June 15-18)-Dry Color Manufacturer's Association An­
nual Meeting. The Greenbriar, White Sulpher Springs, W.Va.
(J.L. Robinson, Dry Color Manufacturers' Association, Suite 100,
117 North 19th St., Arlington (Rosslyn) Va. 22209).

(June 16-20)-"High Performance Coating Procedures,"
San Francisco, Calif. (Institute of Applied Technology, Jean L.
Kaplan, 1200 -17th St" NW., Suite 406, Washington, D.C. 20036.)

(June 2-13)-Basic Coatings Science Course. North Dakota
State University, Fargo, N.D. (Dr. leno W. Wicks, Jr., Polymers
and Coatings Dept., NDSU, Fargo, N.D. 58105).

(June 8-13)-XVth Congress of FATIPEC, RAI Congress
Centre, Amsterdam, Netherlands. "Activities of the Coatings
Industry in the Framework of Ecology, Energy, and Economy
Problems." (Congress Secretary is C. Kork, Oostenrijklaan 43,
Haarlem, Netherlands).

(June 16-27)-Advanced Coatings Science Course, North
Dakota State University, Fargo, N.D. (Dr. leno W. Wicks, Jr.,
Polymers and Coatings Dept., NDSU, Fargo, N.D. 58105). TENNECO CHEMICALS CO. . ..•.

TROY CHEMICAL CORP .
. 31

.. 15

(June 23-27)-"Applied Rheology for Industrial Chemists,"
Rheology and Coatings Laboratory, Kent State University, Kent,
Ohio. (Carl J. Knauss, Chemistry Dept., Kent State University,
Kent, Ohio 44242.) UNION CARBIDE CORP...

UNIROYAL CHEMICAL ..
.. 4-5

..... 28
(June 25-27)-"lnterpenetrating Polymer Networks" Short

Course. Lehigh University, Bethlehem, Pa. (Ms. Jone Svirzofsky,
Lehigh Univ., Materials Research Center, Coxe Lab. 32, Bethle­
hem, Pa. 18015). WITCO CHEMICAL CO 16
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CSB 'O~A

BLACK
PEARLS® '1300

the better carbon black for
Iacqaen a enamels

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

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

For MEDIUM COLOR...
Black Pearls® 800 is the logical choice.

For TINTING...
Sierling® R is in a class by itseH.

-------------------------J, ...

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

IPe t""W"" SPECIAL BLACKS DIVISION

tt=W~CABOT CORPORATION

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