




Good news for aqueous
air-dry industrial coat­
ings: ACRYLOID® WR-748
combines the benefits of
water-reducible alkyds and
acrylic latex lacquers ... but
avoids shortcomings of each.
Shows advantages over alkyds
in tack-free time, hydrolytic stability,
hardness development, recoatability,
color retention, adhesion to galvanized
substrates. Has advantages over latex
lacquers in handling ease, gloss, corrosion
resistance without use of reactive pigments.
Applications: auto refinishing, farm imple­
ments, business machfnes,. and many other

product-finishing uses. RDHM A
For sample and Iiter-
~ture, w~ite our Market- !HAAS
mg Services Dept. PHILADELPHIA. PA. 19105
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10 ways to
keep your reputation

spreading.
As a paint manufacturer, you should be aware of these ten valuable products from R. T.
Vanderbilt Company. Their contribution to the quality and performance of all kinds of
paints, has literally kept our reputation spreading throughout the industry. Include them
in your paint formulations and your reputation will be spreading, too. Here they are:

1. Drier Accelerator: ACTIV-8" 7. Mold inhibitors, preservatives:VANCIDE"PA,
2. Dispersant: DARVAN" No.7 VANCIDE TH, VANCIDE 51 Z
3. Talc: NYTAL" and 1.1. Industrial Talc 8. Thixotrope for latex paints: VAN GEL@

4. Air floated clay: PEERLESS" Clay 9. Epoxy resins and curing agents: VANOXY"
and VAN-AMID"

5. Prrophyllite: PYRAX" 1O. Wollastonite white mineral extender:
6. Flowcontrof agent: RHEOTOL@ VANSIL"w
For complete information write to Paint Department, R. 1. Vanderbilt Company, Inc., 30
Winfield Street, Norwalk, CT 06855. (203) 853-1400. West Coast. 6279 East Slauson
Avenue, Los Angeles, CA 90040. (213) 723-5208.
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GUESS WHATTEST
AWATER-BORNE COIL
PRIMER JUST PASSED.

If you said "the old salt test;'
congratulations.

A latex primer based on our
UCAR Vehicle 4512 stood up to
this grueling 1000-hour ordeal
just as well as the high-perform­
ance solvent-based primer you're
probably using now.

Our test results were obtained
from a single primer coat applied
over galvanized steel.

But you can also rely on get­
ting good results on either steel
or aluminum. So you can use
UCAR Vehicle 4512 for a wide
variety of both industrial and
residential applications.

For even greater versatility,
we designed UCAR Vehicle
4512 to perform under solvent­
based, as well as water-borne,

UCAR is a Registered Trademark. (If Union Carbidl' Corpordtion.

topcoats. And, of course, we
made sure it will give you
the excellent flow and leveling
characteristics coil coaters
reqUire.

For samples, as well as infor­
mation about formulating with
UCAR Vehicle 4512, please
contact your local Union Carbide
Sales Representative. Or write
to us at Dept. JLS, 270 Park
Avenue, New York, N.Y. 10017.

If you're interested in primers
that fight corrosion while reduc­
ing solvent emissions, you'll find
your ship has just come in.

PEOPLE PLANNING THE FUTURE.

•Coatings Materials
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Big Technical Twin Bill Slated for St. Louis

The big coatings happening of the year takes place in a few weeks when the 1979
Federation Annual Meeting and Paint Industries' Show gets underway at the St.
Louis Convention Center, October 3-5.

Theme for this year's event is "Progress Through Innovation," and a plentitude
ofofferings addressing that topic will be found in both the meeting room and exhibit
halls.

Chairman Moe Coffino and his Program Committee members have put together
three full days of "meat and potatoes" technical sessions that cover a variety of
coatings subjects - from ecological and high performance coatings, waste man­
agement, and media milling, to photo-responsive coatings, lab management, and
color and pigmentation. In these and otherJeatured presentations, registrants will
be provided with an'.update on what's happening on the coatings technical front by
many of the top people in the industry.

All this will be complemented by the oiggest Paint Show ever. To be held
concurrently with the Annual Meeting at the Convention Center, the Show will
feature the exhibits of 149 supplier firms, who will display their latest developments
and have their key technical people on hand for discussions.

Complete details on all the activities are included in the program section of this
issue, beginning on page 21.

For the coatings man - or woman - interested in staying on top offast-changing
technical developments, the October 3-5 double feature is a "must see" event.

Hope you've made your plans to Meet ~s in S1. Louis! - TAK.
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Go by the books.



Now read everything
you've always wanted to

knowabout rheologyand
NL products for coatings.

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

The NL 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.

NL Products for Coatings. Describes
one of industIy'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 infonnation on how to

use RHEOLATE 1 in acrylic latex paints
and includes typical fonnulations. 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 fonnulation
problems. The basics of what we have
learned are in these three books. Combine
this infonnation with the well-known
detailed help of NL's technical staff and
you're on your way to coatings that will
perfonn better.

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

Chemicals

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 RHEOLATET.11 1. A Rheological Additive for Acrylic Latex Paint.
Please have your representative contact me.

Name Title _

Company ~

Address _

City State Zip _





Free paint additives kit from Dow Corning
helps you paint yourworld.

The proofis in the painting.
Dow Coming' silicone paint additives solve an mar resistance. Which makes them great for
exciting variety of paint problems. In a fantasy train cars, automotive, and airplane finishes.
world. And in the real world. For You'll see how paint additive 7 de-
example, problems such as foam- creases foaming in solvent-based
ing, nonwetting, orange peel, and systems. And how paint additive
pigment separation will disappear 21 improves adhesion and salt-
when you add silicone paint addi· spray resistance of epoxy coatings
tives to your paint formulations. -perfect for docks and boat hulls.
And the qualities your customers In all, there are seven silicone
look for in paints-such as gloss, slip and additives to help you solve your paint problems.
adhesion-will improve with the help of Dow Coming silicone paint additives
silicone paint additives. make it easy to solve problems in your world.

When you send for your free paint addi· The proof is in our free paint additives kit.
tives kit you'll see, for example, how a few Just write us on your letterhead and ask for
drops of paint additive 3 prevent pigment a paint additives kit of your own. Send to:
separation. And help keep a castle or house Dow Coming Corpora- DOWCORNING
evenly colored from top to bottom. Paint addi- tion, Dept. C-8580, .-
tives 11, 14, 56, and 57 improve flow-out and Midland, Mich. 48640. _

...

Cllpyright I)IW ulrning CnfptlratilJn 1979.



FACTORS INFLUENCING DRYING PROPERTIES OF A
WATER-REDUCIBLE ALKYD-Kansas City Society for
Coatings Technology

Journal of Coatings Technology, 51, No. 656. 49 (Sept. 1979)

The drying properties of water-reducible alkyd paints
were compared with those of solvent-based paints made
from the same resi n. White. black. and clear formulas were
used. Cobalt neodecanate was the drier. The resin in the
water-reducible formulas hydrolyzed rapidly at elevated
storage temperatures, but was quite stable at 24°C. The
water-based formulas dried significantly slower than
their solvent-based counterparts, summarized by
y=1.5x+1.0, where y is the dry time in hours of the wa­
ter-reducible and x is that of the solvent-base. Titanium
dioxide had no significant effect on either dry times or
hardness, while carbon black increased the drying time.
The effect of carbon black was more pronounced in the
water-reducible system.

REACTION MECHANISM OF MELAMINE RESINS-W.J.
Blank

Journal of Coatings Technology, 51, No. 656, 61 (Sept. 1979)

The structure of melamine resins has a significant effect
on the mechanism of catalysis. The analysis of the volatile
reaction products of amino resins was used as a method
to determine the reactions occurring during the
crosslinking process. With fully alkylated melamine form­
aldehyde resins, specific acid catalysis was found to be
the dominant crosslinking mechanism. With partially al­
kylated resins, demethylolation and subsequent catalysis
by ageneral acid catalysis mechanism was found to be the
crosslinking mechanism. In each case methoxy methyl
groups and not methylol groups were found to be the
reactive site.

COLORIMETRIC ASSESSMENT OF THE DEGREE OF
FLOCCULATION OF INORGANIC COLOR PIGMENTS-S.
Keifer

Journal of Coatings Technology, 51, No. 656, 73 (Sept. 1979)

In the case of inorganic color pigments, flocculation
causes characteristic shifts in the color effect as com­
pared with the ideally dispersed pigment. The flocculates

12

are not regarded as coarser particles, but as local areas of
higher pigment concentration. This principle makes it
possible to establish by experiment a relationship be­
tween the pigment concentration-or between the dis­
tance apart of the pigment particles-and a selected color
value. As a result, it is possible, conversely, to determine
the mean concentration in the flocculates with the aid of
an existing color value. The relative degree of flocculation
derived from this enables-for the firsttime with inorganic
color pigments-information to be obtained about the
packing density in the flocculates.

A TANK CLEANING SYSTEM FOR THE SMALL PAINT
PLANT-A.G. Morris

Journal of Coatings Technology, 51, No. 656, 81 (Sept. 1979)

Many of the smaller paint plants are cleaning their porta­
ble mixing tanks by hand with strong solvents. This prac­
tice is dangerous and unhealthy to the person doing the
cleaning and the solvent costs are rising.

There is a need for a safe, effective and inexpensive
means of cleaning these portable tanks and drums.

Such a system is described, a system that could be
installed by most plants' own maintenance people.

FEDERAL SPECIFICATIONS: THE KEY TO GOVERN­
MENT REQUIREMENTS AND TESTING-R.F. Brady, Jr.

Journal of Coatings Technology, 51, No. 656, 87 (Sept. 1979)

There are approximately 600 federal specifications and
standards for paints and coatings. These documents are
the key to annual GSA procurements of about $80 million.
Test methods found in specifications are often unique and
are not available from any other source. This paper de­
scribes the content and coverage of federal specifi­
cations, their importance to the coatings industry, and
suggestions on how to obtain and use federal specifi­
cations. An invitation is extended to manufacturers to
participate in the review of draft specifications.

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 dedicatiDn tD the paint &cDatings industry is evidenced in many ways-but
perhaps mDst nDtably in technical back-up SUPPDrt tD Dur custDmers in it. This is in
the main prDvided thrDugh the prDblem-sDlving services Df Dur incDmparable Re­
search Center.

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

EXTENDERS
Pfizer prDduces-with cDntrDlled prDper­
ties-grDund IimestDne, dDIDmite, and
talc in grades that are highly effective
fDrmulatiDn cDmpDnents for the majDrity
Df all types Df paints and cDatings-cDn­
tributing nDtably tD their perfDrmance
and durability. Pure and unifDrm, white
and bright, they have many Dther signifi­
cant and useful characteristics.

COLORS
The majDrity Df Pfizer's irDn and chrD­
mium Dxide pigments are high purity
unifDrm synthetics. They have exceptiDnal
hiding pDwer, tinting strength, perman­
ence, abrasiDn and chemical resistance.
All have gDDd dispersibility-and SDme
yield full cDIDr develDpment and high
Hegmans qUickly enDugh tD result in
marked energy, time and labDr savings.
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~Reglstered Trademarks 01 Thlokol Corp.

Try these
Radiation cures (UV or EB)

t

f~ 2hJ:.k~.J-.J8}q3~

~~~~

~~.

Special Instructions:
Send for technical brochure describing features and applications of Uvlthane
radiation curable urethane oligomers. Write: Dept. JCT, Marketing Com­
munications, Thiokol/Chemlcal Division, P.O. Box 8296, Trenton, NJ 08650
(609) 396-4001.
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Coatings with
Perenol® 54 or 55

can take it.
These liquid paint additives (84 for solvent and solvent­

less systems and 85 for water-reducible coatings)
improve mar and scratch resistance, produce better

flow and reduce dirt pickup on the film surface. More:
Perenol improves slip properties of the paint system,

prevents orange-peel and eliminates fish eyes.

All it takes is 0.1-0.5% Perenol, based on the total
weight of the paint. You'll see the benefits show up­

from scratch. To prove it, write for samples
and technical data.

Chemical Specialties Division

~ 185 Cross Street

~ Fori Lee. NJ 07024

Sales and Technical Services: EAST: 1301 Jefferson 51. Hoboken. N.J. 07030

WEST: 12607 Cerise Ave.. Hawthorne. Ca. 90250



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 difficult 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 lOO%-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 lOO%-acrylicvehicies
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.

RDHMIn
iHAAS~
PHILADELPHIA, PA. 19105

In Canada: West Hill. Ontario M1E 3T9



Attapulgus .
Clays

Kaolin
Pigments

Ermal'
Tales

A one-word
guide to better
coatings
Superior paints and coatings are easy when
you remember a single word:
Engelhard.
Our broad range of products make your pro­
ducts easier to formulate ... longer lasting ...
and easier to use.
Attagel thickeners, suspending agents,
sorbents. Colloidal grades, such as Attagel@40
and Attagel 50 materials, impart excellent
rheology, thixotropy and extend shelf life of
latex systems.
Often used as Ti02 extenders. Most are
designated "ASP@'s"(aluminum silicate
pigments). (Available in slurry form ... we'll
help you convert to a cost·saving slurry
system). Calcined kaolins have the tradename
Satintone@. Use them to improve opacity and
hiding.
Enhance the application properties of trade
sale paints, metal primers, industrial primers
and enamels.
Behind this array of very useful products: Local
service from 45 distributor locations and
Engelhard offices in the U.S. and Canada ...
continuous research into coatings industry
problems ... and technical service renowned
for prompt, accurate response.
Want superior coatings? Start with Engelhard!
Ask for our comprehensive free booklet, "Pro­
ducts for the Coatings Industry."

E.GE....A.D

MINERALS & CHEMICALS DIVISION
ENGELHARD MINERALS & CHEMICALS CORPORATION
MENLO PARK, EDISON, N J 08817 CABLE: MICOR

TEL 201-321-5000
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rogram
WEDNESDAY, OCTOBER 3

OPENING SESSION
(10:00-10:30)

Fifty-seventh Annual Meeting of the Federation of Societies
for Coatings Technology opened by President James A.
McCormick

Invocation and In Memoriam: Carroll G. Scholle

Welcome: Herbert Rosenblatt, President of SI. Louis Soci­
ety for Coatings Technology

William A. Smith IV, President of Kansas City
Society for Coatings Technology

/

Howard Jerome, Chairman of the Host Commit­
tee

Morris Coffino, Chairman of the Program Com-
mittee '

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

Introduction of Federation Officers· '

Introduction of Distinguished Guests

E. W. FASIG KEYNOTE}~DDI:IESS
(10:30-11 :30)

Keynote Address 'by Newscaster and TV Commentator
Howard K. Smith

LABORATORY MANAGEMENT AND INNOVATION
(2:00-5:00)

INNOVATION: BARRIERS AND INCENTIVES-Milton
Glaser, Consultant, Glencoe, III.

RESEARCH AND DEVELOPMENT TECHNICAL
PROJECT SELECTION-J. M. Butler, of DeSoto, Inc., Des
Plaines, III.

STRATEGY OF EXPERIMENTATION - Fred C.
Chromey, of E.I. du Pont de Nemours & Co., Inc., Wil­
mington, Del.

IMPACT OF GOVERNMENTAL REGULATIONS ON
PRODUCT SAFETY MANAGEMENT - Roy T. Gottes­
man, of Tenneco Chemicals, Inc., Saddle Brook, N. J.

EFFECTIVE R&D MANAGEMENT - E. Bruce Euchner,
of Glidden Coatings and Resins Div., SCM Corp., Strongs­
ville, Ohio

ECOLOGICAL
AND HIGH-PERFORMANCE COATINGS

(2:00-4:30)

WATER-REDUCIBLE CAN COATING-Peter V. Robin­
son, of Glidden Coatings & Resins Div., SCM Corp.,
Strongsville, Ohio

CONDENSATION POLYMER FORMULATION IN THE
AGE OF OLIGOMERS - Lawrence H. Brown, of Dow
Corning Corp., Midland, Mich.

REACTIVE SOLVENT-DILUENT FOR COATINGS
SYSTEMS - W.D. Emmons, K. Nyi, P.R. Sperry, RJ.
Wiersema, and J.P. Shelley, of Rohm and Haas Co., Spring
House, Pa.

NEW ISOCYANATE FOR HIGH-PERFORMANCE
HIGH-SOLIDS URETHANE COATINGS - K.C. Frisch,
of University of Detroit, Detroit, Mich., and Gary L. Driscoll,
of Sun Petroleum Products Co., Marcus Hook, Pa.

MULTIFUNCTIONAL RESIN COMES OF AGE ­
Marianne DiBenedetto, of CIBA-GEIGY Corp., Ardsley,
N.Y.

Program at a Glance

Tuesday, Oct. 2

Wednesday, Oct. 3

Thursday, Oct. 4

Registration (9:00 am to 5:00 p~)

Registration (8:00 am to 5:00 pm)
Opening Session (10:00 am)
Keynote Address (10:30 am)
Technical Sessions (2:00 to 5:00

pm)

Paint Industries' Show (Noon to
5:30 pm)

Registration (8:00 am to 5:00 pm)
Technical Sessions (9:00 am to

Noon) • (2:00 pm to 4:30 pm)

Paint Industries' Show (10:00 am to
5:30 pm)

Friday, Oct. 5 Registration (8:00 am to 3:30 pm)
Technical Sessions (9:00 am to

10:30 am)
Mattlello Lecture (10:30 am)
Technical Session (2:00 pm to 4:00

pm)
Annual Business Meeting (4:00 pm

to 5:00 pm)

Paint Industries' Show (10:00 am to
4:00 pm)

Federation Luncheon will be held at 11 :45 am on Friday,
Oct. 5, at the Sheraton St. Louis Hotel.

Spouses' activities will begin with a Wine and Cheese
Social on Wednesday afternoon, Oct. 3, at the Sheraton St.
Louis Hotel. Registration for Spouses' program will begin
on Tuesday.
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THURSDAY, OCTOBER 4
PRI SEMINAR ON AQUEOUS COATINGS

(9:00-12:00)
Moderator- Raymond R. Myers, Research Director, Paint
Research Institute, Kent, Ohio

OVERVIEW AND INDUSTRY PERSPECTIVE - James
R. Erickson, of Glidden Coatings & Resins Div., SCM Corp.,
Strongsville. Ohio

SYNTHESIS AND CHARACTERIZATION - Loren W.
Hill, ofNorth Dakota State University. Polymer and Coatings
Dept., Fargo, N. D.

FILM FORMATION PROPERTIES - Raymond R. Myers,
PRI Research Director and University Professor, Kent State
University. Kent, Ohio.

INTERFACIAL EFFECTS - Irvin M. Krieger. of Case­
Western Reserve University,Cleveland, Ohio

SURFACE CHARACTERISTICS OF THE COATINGS­
Henry P. Schreiber, of Ecole Polytechnique, Montreal,
Quebec, Canada

WASTE MANAGEMENT IN PAINT MANUFACTURE
(9:00-10:30)

Panel discussion focusing on current regulations and how
major producers are managing the problems of waste dis­
posal.

Moderator - Gabriel Malkin, Consulting Engineer,
Westfield, N. J.; Robert Nelson, of National Paint and Coat­
ings Association. Washington, D. C.; Hugh Williams. of The
Sherwin-Williams Co., Cleveland, Ohio; Laurence N. Streff.
ofPPG Industries, Inc., Springdale. Pa.; and John J. Oberle,
of Benjamin Moore & Co., Newark, N. J.

SOLVENT RECOVERY
(10:30-11 :00)

WASH SOLVENT RECOVERY WITH WIPED FILM
EVAPORATION SYSTEM - Gerald V. DeLaney. of The
Pfaudler Co., Div. of Sybron Corp., Rochester, N.Y.

SOCIETY PAPERS
(9:30-11 :30)

EVALUATION OF LEADING EMULSION ENAMELS
AND A COMPARISON TO GOVERNMENT SPECIFI­
CATIONS - Golden Gate Society for Coatings Technology.
Presented by William Sawyer, of Sawyer Associates, Hay­
ward, Calif.

CONTINUING STUDY OF NON-MERCURIAL MIL­
DEWCIDES IN ACRYLIC HOUSE PAINTS- Louisville
Society for Coatings Technology. Presented by Howard
Ramsey. of DuPont Co., Inc .• Louisville. Ky.

RELATIONSHIP OF BINDER INDEX TO CRITICAL
PIGMENT VOLUME CONCENTRATION, PART I. OB­
SERVATIONS ON THE EXPERIMENTAL DETERMI­
NATION OF CPVC - Toronto Society for Coatings
Technology. Presented by Peter A. Hiscocks. of Canadian
Industries, Ltd.• Toronto. Ont.. Canada

WET ADHESION - FACT AND FICTION - Toronto
Society for Coatings Technology. Presented by S. K. Kam­
banis. of Reichhold Chemicals Ltd .• Weston. Ont., Canada
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ROON PAPERS
(2:00-4:30)

POLYPHOSPHAZENES AS NEW COATING BINDERS
-A. K. Chattopadhyay, R. L. Hinrichs, and S. H. Rose, of
DeSoto, Inc.• Des Plaines. III.
NATURAL OCCURRENCE AND VOLATILITY OF
BENZENE, TOLUENE. AND XYLENE IN PETRO­
LEUM THINNERS - W. H. Ellis and C. D. Mclaughlin, of
Chevron Research Co., EI Segundo, Calif.
REACTIVITY OF ETHERIFIED AMINO RESINS - J.
Owen Santer and George J. Anderson, of Monsanto Plastics
and Resins Co., Springfield, Mass.
TRANSFER AND LEVELING PROCESSES AND
RHEOLOGICAL DESIGN IN WATER-BORNE RE­
VERSE ROLL COATING SYSTEMS - Takehisa Matsuda
and William H. Brendley. Jr., of Rohm and Haas Co., Spring
House. Pa.
PLASTIC PIGMENT - A NOVEL APPROACH TO MIC­
ROVOID HIDING - Alexander Ramig, Jr. and F. Louis
Floyd, of Glidden Coatings & Resins Div.• SCM Corp.,
Strongsville. Ohio

DISPERSION
AND PHOTO-RESPONSIVE COATINGS

(2:00-4:00)
HYDROGEN BONDING - KEY TO DISPERSION? ­
Hilton G. Stephen. of Kemrez Chemicals. Cheltenham, Vic­
toria, Australia. (Presented on behalf of the Oil and Colour
Chemists' Association-Australia.)

DISPERSION OF TiO. IN WATER-BORNE INDUS­
TRIAL FINISHES - J. M. Rackham, of RTP Tioxide Lim­
ited. Stockton-on-Tees. Cleveland. England. (Presented on
behalf of the Oil and Colour Chemists' Association - U.K.)

COATINGS FOR RELIEF PATTERNS - Ari Aviram. of
IBM Corp., Thomas J. Watson Research Center, Yorktown
Heights. N.Y.

APPLICATION OF PHOTOCHEMISTRY TO COATING
PROBLEMS - Claude Loucheux, of Universite des Sci­
ences et Techniques de Lille. Villeneuve D'Ascq, France.
(Presented on behalf of FATIPEC: Federation of Associ­
ations of Technicians in the Paint. Varnish, Lacquer, and
Printing Ink Industries of Continental Europe.)

SOCIETY PAPERS
(2:00-4:00)

A SURVEY OF VARIOUS FACTORS THAT AFFECT
THE CORROSION PROTECTION OF COATINGS ON
STEEL - New England Society for Coatings Technology.
Presented by John E. Fitzwater, Jr., of Polyvinyl Chemical
Industries, Wilmington, Mass.

AN EVALUATION OF INORGANIC SALTS AS.FLASH
RUST INHIBITORS IN AN AQUEOUS ACRYLIC COAT­
ING - New England Society for Coatings Technology.
Presented by Robert Warren, ofCadilac Paint & Varnish Co.,
Boston, Mass.

AN EVALUATION OF WATER-BORNE, AIR-DRY,
FORCE-DRY, LEAD- AND CHROMATE-FREE METAL
PRIMER - Northwestern Society for J:oatings Technology.
Presented by Don Emch. of Valspar Corp., Minneapolis,
Minn.

A MICROBIOLOGICAL AUDIT - Philadelphia Society for
Coatings Technology. Presented by Michael McGroarty, of
DeSoto. Inc., Pennsauken, N.J.
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FRIDAY, OCTOBER 5

VALUE OF CONTINUING EDUCATION
(9:00-10:30)

Panel discussion of the role of continuing education for coat­
ings personnel from the viewpoint of industry and academia.

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

Norma Fleming, of University of Missouri, Rolla, Extension
Div., Rolla, Mo.

Carl Knauss, of Kent State University, Chemistry Dept.,
Kent, Ohio

Len Afremow, of DeSoto, Inc., Des Plaines, III.

COLOR AND PIGMENTATION
(9:00-10:30)

COLOR VISION AND COLORIMETRY - Gunter Wys­
zecki, of National Research Council of Canada, Ottawa, On­
tario, Canada

USEFULNESS AND LIMITATIONS OF KUBELKA­
MUNK THEORY FOR INCOMPLETE HIDING PAINTS
- Ruth Johnston-Feller, of Center on the Materials of the
Artist and Conservator, Mellon Institute of Research,
Carnegie-Mellon University, Pittsburgh, Pa., and Dennis
Osmer, of CIBA-GEIGY Corp., Ardsley, N.Y.

PIGMENT SYNERGISM AND PIGMENT ANTAGONISM
IN AUTOMOTIVE PIGMENTATION - Sol Panush, of
Celanese Polymer Specialties Co., Detroit, Mich.

''''' ...
The cervantes (St. Louis) Convention Center, shown above, is
the site of the Federation's 1979Annual Meeting and Paint Show
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MAmELLO LECTURE
(10:30-11 :45)

PHYSICAL CHEMICAL MODELS FOR ORGANIC PRO­
TECfIVE COATINGS - Charles Kumins, Director of Re­
search and Development, Tremco Incorporated, Cleveland,
Ohio

FEDERATION LUNCHEON
(11 :45)

Grand Ballroom, Sheraton St. Louis Hotel

MANUFACTURING COMMITTEE SEMINAR
ON MEDIA MILLING

(2:00-4:00)

Panel discussion on various types of milling equipment and
their application to the coatings industry.

Moderator-Gene LeVea, of Prall & Lambert, Inc., Buffalo,
N.Y.

Roy Nelson, of Epworth Manufacturing Co., Inc., South
Haven, Mich.

Myron Segal, of Premier Mill Corp., New York, N.Y.

Leo Dombrowski, of Chicago Boiler Co., Chicago, III.

ANNUAL BUSINESS MEETING
(4:00-5:00)

Annual Business Meeting of the Federation

Presentation of these Awards: American Paint & Coatings
Journal/A. F. Voss Materials Marketing Associates ...
Program Committee Armin J. Bruning ... Dry Color
Manufacturers' Association ... Roon Foundation ... Er­
nest T. Trigg.

Installation of Officers, 1979-80.

Mississippi River excursion is part of the Spouses' Program on
Thursday In St. Louis. The "Admiral" (above), at 346 feet long, Is

the world's largest rlver excursion boat.
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OTHER CONVENTION INFORMATION
PAINT INDUSTRIES' SHOW

The 44th Annual Paint Industries' Show will run concur­
rently with the Annual Meeting in the SI. Louis Convention
Center. The only national exposition of materials and equip­
ment used in the formulation, testing, and manufacture of
coatings, the Show will be open from 12:00 to 5:30 pm on
Wednesday, October 3; 10:00 am to 5:30 pm on Thursday,
October 4; and 10:00 am to 4:00 pm on Friday, October 5.

Participating supplier companies will have their top techni­
cal representatives on hand to discuss the latest developments
with registrants at this year's event, the largest in Paint Show
history.

REGISTRATION

Riverfront, Holiday Inn Downtown, Lennox, Mayfair,
Rodeway Inn, and SI. Louisian.

Shuttle bus service will be provided between participating
hotels and the Convention Center.

ROOM RESERVATIONS

All requests for rooms and suites must be sent to the Federa­
tion Housing Bureau on the official form provided by the
Federation. These have been mailed to all members and
additional forms are available from Federation headquarters.

GROUND TRANSPORTATION
Registration fees for the Annual Meeting and Paint Show

are on a member and non-member basis:

, Special for retired members and their spouses only: Ad­
vance registration will be $15 each.

Registration form has been mailed to all members.
Note: Purchase of luncheon tickets is optional for both

advance and on-site registrations.

Advance'
In SI. Louis
One-Day

Member
$35
$40
$20

Non-Member
$50
$55
$30

Spouses
$20
$25

Limousine transportation from the airport to downtown SI.
Louis is available on a regular basis. One-way fare is $4.00;
round-trip is $7.00. Service is every 20 minutes.

Taxi fare from the airport to downtown (for two or more
persons) is $5-$6 each.

BOARD MEETING
The Fall Board Meeting of the Federation will be held on

Tuesday, October 2, at the Sheraton SI. Louis Hotel.

SPEAKERS'BREAKFASTS

LUNCHEON

The Federation Luncheon will be held on Friday, October
5, at the Sheraton SI. Louis Hotel.

Presentations will be made to recipients of the George
Baugh Heckel Award (outstanding individual who has con­
tributed to the advancement of the Federation) and the Flynn
Awards (firms judged to have the best exhibit booths in the
1979 Paint Industries' Show).

Featured speaker will be Dr. James H. Boren, President of
the International Association of Professional Bureaucrats
(known as INATAPROBU) who is the author of the best­
selling "When In Doubt, Mumble."

SPOUSES' PROGRAM
A schedule of activities has been planned each day for

spouses attending the Annual Meeting, and a Hospitality
Room will be maintained at the Sheraton SI. Louis Hotel.

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

On Thursday, a continental breakfast will precede an all­
day tour of the city.

Continental breakfast will be available again on Friday
morning.

Registration fees for the Spouses' activities are $20 in ad­
vance and $25 on-site.

HEADQUARTERS HOTEL

The Sheraton SI. Louis will be headquarters hotel, and
Stouffer's Riverfront Towers will be co-headquarters. Other
hotels with blocks of rooms set aside for the Annual Meeting
are Bel Air Hilton, Breckenridge Pavilion, Holiday Inn

Vol. 51, No. 656, September 1979

A breakfast and briefing for each day's program partici­
pants will be held in the Convention Center on Wednesday,
Thursday, and Friday.

PUBLICATION OF PAPERS
The JOURNALOFCOATtNGS TECHNOLOGY has prior rights to

the publication ofall papers presented at the Annual Meeting.

PROGRAM STEERING COMMITTEE
Chairman - Morris Coffino, ofD. H. LitterCo., Inc., New

York, N. Y.; Vice-Chairman - Hugh Lowrey, of Indurall
Coatings, Inc., Birmingham, Ala.; Umberto Ancona, of
McCloskey Varnish Co., Philadelphia, Pa.; Thomas
Ginsberg, of Union Carbide Corp., Bound Brook, N. J.;
William Mirick, of Battelle Memorial Institute, Columbus,
Ohio; Colin D. Penny, of Hampton Paint Mfg. Co., Inc.,
Hampton, Va.; and Richard E. Wolf, of DeSoto, Inc., Des
Plaines, III.

MEETINGS COMMITTEE

Members of the Kansas City and SI. Louis Societies are
serving on the Meetings Committee under General Chairman
Howard Jerome, of Spatz Vane Calvert Paint Co. Chairing the
various subcommittees are: Information Services-William
Fitzpatrick, of Cook Paint & Varnish Co.; Operations-John
Folkerts, of Plas-Chem Coatings; Luncheon-William Smith
IV, of Conchemco, Inc.; Publicity-Herman J. Lanson, of
Poly Chern Resins, Inc.; and Busing-Floyd Thomas, Jr., of
Thomas & English, Inc.

Mrs. Howard (Gene) Jerome is in charge of the Spouses'
Program.
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ABSTRACTS OF PAPERS

WATER·REDUCIBLE CAN COATING
Peter V. Robinson, of Glidden Coatings & Resins
Div., SCM Corp.

A number of methods of synthesizing hydrolysis resistant
water-reducible polymers are described. In particular,
polymer grafting techniques are explored and the application
of some of these techniques to the synthesis of water­
reducible polymers for use in contact with food is described.
It is shown that in order to obtain the total balance of prop­
erties necessary for container coatings, significant levels of
grafting to a main polymer backbone are necessary.

NEW ISOCYANATE FOR HIGH·PERFORMANCE
HIGH·SOLIDS URETHANE COATINGS
K.C. Frisch, of University of Detroit
and G.L. Driscoll, of Sun Petroleum Products Co.

Energy costs and environmental restrictions are rapidly
moving the coatings industry in the directions of high solids
content and/or water-based vehicles. Polyurethane finishes
based on aliphatic diisocyanates are one type of high-solids
sYJtem noted for giving high-performance protective coat­
ings. The diisocyanate (BOI) derived from 1,4-bis(amino­
methyl)cyclohexane is being. developed for use in these sys­
tems. This structure was chosen from considerations of ex­
pected coatings performance, raw materials availability, and
cost-etTectiveness. Data are presented to show that BOI is as
reactive as expected and gives clear, tough, solvent-resistant,
non-yellowing, corrosion-resistant coatings. Performance of
representative formulations are described. Basic physical
properties, including toxicity, necessary for proper formula­
tion are described in detail.

REACTIVE SOLVENT·DlLUENT FOR
COATINGS SYSTEMS
W.O. Emmons, K. Nyl, P.R. Sperry, R.J. Wiersema,
and J.P. Shelly, of Rohm and Haas Co.

A new reactive solvent diluent (dicyclopentenyloxyethyl
methacrylate) has been developed which otTers a number of
approaches to new high solids coatings. The chemistry of this
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monomer is described in detail and its utility with alkyds,
polyesters, chlorinated rubber, and as a convertible latex
coalescent is described.

CONDENSATION POLYMER FORMULATION
IN THE AGE OF OLiGOMERS
Lawrence H. Brown, of Dow Corning Corp.

A review of the theoretical concepts of Carothers and Flory,
applied by Kilb, Bernardo and Bruins, Patton, Finney, Ear­
hart and others, shows that condensation polymers for solu­
tion coatings can be formulated according to incipient gelation
criteria with reasonable assurance of success.

Today, with emphasis on oligomeric polymers for high
solids, water-dispersible and powder coatings, the former
concepts have less value.

For polyesters, Patton's constant (K = Mo/Ea) becomes
less meaningful than theoretical Mn and EWOH (Weight of
polymer per excess carbinol group). Reactions of the base
polyesters with alkoxy-functional melamines, siloxanes or
other modifiers during cure have changed the precepts on
which formulations are based. This is true especially for the
current rapid cures required for pre-finished metal.

Application of the new criteria is facilitated by equations
which can be handled by programmable calculators or com­
puters. Modification by silicone oligomers has been reduced
to a mathematical treatment, and examples show the utility of
the method.

THE MULTIFUNCTIONAL RESIN COMES OF AGE
Marianne DIBenedetto, of CIBA·GEIGY Corp.

Multifunctional resins, such as epoxy cresol and epoxy
phenol novolacs and the tetraglycidylether of MDA, have
long found utility in the molding, casting and electrical areas
of application. In combination with anhydrides or aromatic
amine curing agents, these resins were traditionally heat
cured to form networks of extremely high crosslink density.
This phenomenon was responsible for the high heat deflection
temperatures and the excellent chemical resistance properties
for which such systems were and still are known.

Today, however, the use of multifunctional resins need not
be restricted to applications which require high gelation and
post-cure temperatures. Through careful formulation, sys­
tems based on multifunctional resins show promise in room
temperature cured coatings applications. Since they possess
the same high crosslink density as their casting and molding
counterparts, these r.t. cured coatings systems should afford
excellence in the areas of chemical resistance and surface
hardness.

Numerous application possibilities for such systems exist
in the areas of maintenance and marine coatings.
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L.H. Brown

G.L. Driscoll

P.V. Robinson

W.O. Emmons

H.K. Smith

INNOVATION· BARRIERS AND INCENTIVES
Milton Glaser, Consultant

Students of the R&D Innovation Process have learned much
which can help increase the Innovative outPllt of Qur
laboratories. We can improve R&D efficiency both by re­
moving the negative factors - the barriers, and by activating
the positive factors - the incentives.

"Barriers" include such factors as: absence of an atmo­
sphere conducive to innovation; perceived indifference of top
management; imposition of avoidable manufacturing and
sales problems on R&D; remuneration problems, failure to
properly train R&D and Quality Control Managers; failure to
adequately monitor the technical-marketing interface; failure
to properly exercise the "champion" function, etc.

"Incentives" include such factors as: good communica­
tions of R&D with sales/marketing; removing causes of R&D
employee hostility; improving the R&D/customer interface;
understanding the important role of exploratory research;
recognition and rewards for outstanding R&D achievements;
removing the "barriers" cited above, etc.

All segments of a company, including the executives, the
sales and marketing staff, the manufacturing and engineering
personnel, the financial and accounting people and the pro­
duction workers at all levels - can help or hinder the R&D
innovation processes. Innovation audits by means of the
"Glaser Innovation Index" model are helpful in evaluating
commercially-oriented R&D projects before they are initiated
(to be assured that they are viable) and periodically thereafter
(to be assured that they are progressing satisfactorily).

RESEARCH AND DEVELOPMENT
TECHNICAL PROJECT SELECTION
J. M. Butler, of DeSoto, Inc.

The division of management science defined as "research
management" is, relative to its marketing, financial, and
manufacturing counterparts, underdeveloped. Consequently,
the selection of research and development projects may be the
most difficult of all the managerial tasks. This difficulty is
caused by the lack of initial "hard" data, such as knowledge
of technical feasibility, marketing research forecasts, and
availability of appropriate manufacturing capabilities.

Obtaining a clear definition of marketing and ousiness goals
for the company is the first step in project selection. Without
these goals as guidelines, most projects will not ultimately
contribute to additional corporate profitability. Projects may
be developed through a top-to-bottom or a bottom-to-top
approach. The former will produce more diversification
technology while the latter will produce "pet" and highly
directed projects. Every research project should satisfy one
of the following corporate needs: production cost reduction,
product utility enhancement; customer's operating costs re­
duction; new product creation; and corporate technology en­
hancement. Research and development costs must be accu­
rately monitored if the profitability of a given technology is to
be determined.

Finally, project termination at the appropriate time is im­
portant because heavy financial losses may be incurred if
unproductive efforts are allowed to continue indefinitely.

M. Glaser

R.T. Gottesman

J.M. Butler

E.B. Euchner

F.L. Chromey

L.W. Hili
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R. Myers G. Malkin R.J. Nelson

STRATEGY OF EXPERIMENTATION
Fred L. Chromey, of E.I. du Pont de Nemours &
Co., Inc.
A briefdescription of the pedagogical approach and content of
du Pont's popular 2\-2 day workshop/seminar.

The course is based upon the use of simulators to teach
response surface methodology, the most efficient technique
known for investigating a system's response to changes delib­
erately made in the controlled variables.

IMPACT OF GOVERNMENTAL REGULATIONS
ON PRODUCT SAFETY MANAGEMENT
Roy T. Gottesman, of Tenneco Chemicals, Inc.

The interactions necessary between Research and Develop­
ment, Engineering, Manufacturing, Marketing, and the
Health and Safety professionals during product development
are described. The impacts of the Occupational Safety and
Health Act as well as environmental regulations promulgated
under the Clean Air Act of 1977, the amendments to the Clean
Water Act, and those proposed under the Resource Conser­
vation and Recovery Act on new product development and
manufacturing are discussed. A novel approach developed for
management of product safety which includes Material Safety
Data Sheets, proper product labeling, and appropriate techni­
cal literature to minimize product liability exposure are dis­
cussed.

G.V. DeLaney W.H.ElIIs

INTRODUCTION TO PRJ RESEARCH
ON AQUEOUS COATINGS
James R. Erickson, of Glidden
Coatings and Resins, Dlv. of SCM Corp.

The technology of aqueous coatings has developed well be­
yond the point where most of the underlying scientific con­
cepts and descriptions are accurately known. This situation
tends to jeopardize the efficient advancement of the technol­
ogy. To address this industry problem, the Paint Research
Institute (PRI) currently is administering grants to perform
fundamental research on the physical chemistry of water­
soluble-dispersible (WSD) polymers and latex dispersions. In
the WSD work, the individual academic researchers study
standardized model systems which were identified with the
help of the PRJ Aqueous Coatings Committee of industrial
scientists. The present talk describes some of the scientific
problems faced in the aqueous coatings field, discusses the
identification and selection of suitable model WSD polymers,
and suggests how current PRI research may impact the devel­
opment technology.

C.D. Mclaughlin
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W.H. Brendley T. Matsuda

VISCOSITY CONTROL IN WATER-SOLUBLE
COATINGS
Loren W. Hili, of North Dakota State University
Acrylic copolymers containing amine neutralized carboxyl
groups exhibit viscosity plateaus or maxima when cosolvent
rich solutions are diluted with water. Variations in dilution
curves (log 'Ij vs. % polymer) with carboxyl content, amine
selection and amount, copolymer molecular weight, and
cosolvent content are presented. Changes in pH and viscosity
during amine titration, shear rate dependence, and dilution
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results are analyzed in terms of formation of polymer aggre­
gates. Practical aspects of viscosity control such as extreme
sensitivity to small changes in composition, volume solids at
spray viscosity, and the effect of changes in cos01vent/water
ratio on sagging tendency are discussed.

SEMINAR ON WASTE MANAGEMENT IN
PAINT MANUFACTURE

Discussions focus on current regulations and how major pro­
ducers are managing the problems of waste disposal.

Up-to-date information is provided on the regulations gov­
erning disposal of water waste, solvent wastes, and solid
wastes. Then, panel of industry experts describes various
waste treatment and disposal methods based on actual expe­
rience. Audience will have opportunity to discuss individual
waste management problems.

WASH SOLVENT RECOVERY WITH WIPED FILM
EVAPORATOR SYSTEM
Gerald V. Delaney, of Pfaudler Co., Dlv. of
Sybron Corp.

Wiped Film Evaporators (WFE) have been utilized by the
food and chemical industries for over 20 years. This paper
looks at the application of the Wiped Film Evaporator to the
coatings industry. The paper describes what WFE's are and
how they differ from conventional distillation techniques. The
advantages and disadvantages of these differences for solvent
recovery are discussed. Also discussed are results of the
distillation of a variety of solvents.

EVALUATION OF LEADING EMULSION ENAMELS
AND A COMPARISON TO GOVERNMENT
SPECIFICATIONS
Golden Gate Society for Coatings Technology
Ten ofthe leading companies that supply the national market
submitted samples of their best gloss and semi-gloss emulsion
paints. The products were then tested using Federal Specifi­
cation IT-P-151IA as the guide procedure. Members were
urged to also evaluate these enamels by a series of proce­
dures, not described in the specifications but which they felt
could be of value in appraising the basic properities of these
gloss finishes. Out of this mass of data, the committee sub­
mitted: (I) a list of test procedures for Spec IT-P-15I1A that
were to be accepted, modified, or deleted; (2) a series of tests
that they recommended as guides for enamel evaluations.

The reasons for deletion and modifications for the Spec
Procedures are thoroughly discussed and reasons for deletion
or modification clearly stated. Where new procedures are
adopted, these are carefully described in a step-by-step pro­
cedures report. Many procedures that were thought could be
of value but proved to be of no merit are also included. This
entire approach may set an entirely new method for approving
new government specifications.
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CONTINUING STUDY OF NON-MERCURIAL
MILDEWCIDES IN ACRYLIC HOUSE PAINTS
Louisville Society for Coatings Technology
The use of mercury-derived compounds as mildewcides was
banned from solvent-base coatings in 1976. This action cast
doubt on the continuing use of mercury in water-base coat­
ings. Because of this, non-mercurial mildewcides have be­
come a matter of intense interest, prompting a continuing
exposure study of some of the non-mercurial mildewcides
currently on the market. This is a study of acrylic latex house
paint systems using a different non-mercurial with an alkyd
primer and self-primer.

The non-mercurial mildewcides were compared to a mer­
cury control and exposed under various climatic conditions.
A cost comparison of the systems under study was made.

POLYPHOSPHAZENES AS NEW COATING
BINDERS
A.K. Chattopadhyay, R.L. Hinrichs,
and S.H. Rose, of DeSoto, Inc.
Many polymeric materials currently in use are extremely
flammable and generate large amounts of toxic fumes during
combustion. Although the incorporation of low molecular
weight flame-retardant additives decreases the flammability
hazards, they usually increase the generation of smoke and
toxic products. A new family of polymers based on a
phosphorous-nitrogen backbone, the polyphosphazenes, is
being developed to replace existing polymers to alleviate
flammability and toxicity hazards. The poly(aryloxyphos­
phazenes) have a high degree of flame-retardance and also
have desirable polymeric properties for application as paint
binders.

A series of poly(aryloxyphosphazenes) with limiting oxy­
gen indexes between 27 and 35 were prepared and formulated
into solvent-based paints. These paint formulations dem­
onstrated very good coating performance characteristics.
Adhesion, hardness, flexibility, and impact and abrasion re­
sistance properties were comparable to a chlorinated alkyd
paint. The limiting oxygen indexes of poly(aryloxyphos­
phazene) films were usually higher than the alkyd paint films.

NATURAL OCCURRENCE AND VOLATILITY
OF BENZENE, TOLUENE, AND XYLENE
IN PETROLEUM THINNERS
W. H. Ellis and C. D. McLaughlin, of Chevron
Research Co.
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 occur­
rence of an aromatic compound in a solvent depends upon its
percentage in the original crude oil, the solvent distillation
range, and distillation efficiency. Evaporation experiments
and analyses of vapor and liquid in equilibrium showed that
volatility is sometimes influenced by molecular interactions.

Special analytical techniques were required to determine
benzene, toluene, and xylene concentrations in mixtures with
other hydrocarbons.
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REACTIVITY OF ETHERIFIED
AMINOPLAST RESINS
J. Owen Santer and George J. Anderson,
of Monsanto Plastics and Resins Co.

An important trend within the coatings industry is to use
formulations which cure at lower temperatures and/or in
shorter times. For aminoplast-crosslinked thermosetting
formulations, improved cure response can be achieved by
modifications of both the aminoplast and the primary film­
former (vehicle). This paper discusses the effect of such mod­
ifications and describes experiments in which aminoplast
resins were reacted with hydroxyl-functional model vehicles
in order to gain insight into the effective functionality/
reactivity of the various aminoplasts and to' indicate routes
towards more efficient low temperature cure.

TRANSFER AND LEVELING PROCESSES AND
RHEOLOGICAL DESIGN IN WATER-BORNE
REVERSE-ROLL COATING SYSTEMS
Takehlsa Matsuda & William H. Brendley, of
Rohm and Haas Co.

The entire coating dynamics (ribbing, transfer, and leveling
processes) of water-borne reverse-roll coating systems were
studied. The surface profilometric and high-speed photo­
graphic studies clearly demonstrated that the ultimate surface
appearance is directly associated with the ribs (flow lines)
which originate at the applicator and pick-up rolls. In vis­
coinelastic coatings, the rib-number (or spacing of ribs) is
primarily determined by the nip clearance between the
applicator and pick-up rolls. The transfer characteristics of
coatings determines the nip clearance required for a given film
thickness. It was found that high-shear rate viscosity (HSV) at
104 sec-I determines the transfer process and simultaneously
the surface waviness. On the other hand, low-shear rate vis­
cosity (LSV) controls primarily the leveling process. The
ratio of HSV to LSV, defined here as a Rheology Index, was
found to be a useful tool for predicting the ultimate surface
appearance: a higher Rheology Index substantially provides
better flow and leveling properties. The equation of coating
transfer in reverse-roll coating systems which was empirically
derived, is composed of two individual terms: operating vari­
ables (three roll-speeds and nip clearance) and material con­
stants (HSV, surface tension and volume solids). This equa­
tion predicts well the roll-speeds dependence of flow and
leveling properties. The anomalous ribbing phenomenon ob­
served in viscoelastic coatings is also discussed.

PLASTIC PIGMENT - A NOVEL APPROACH TO
MICROVOID HIDING
Alexander Ramlg, Jr. and F. Louis Floyd, of
Glidden Coatings Resins Div. of SCM Corp.

A novel approach for improving the cost-performance bal­
ance of latex paints has been developed. The new approach,
referred to as "plastic pigment", involves the use of submi­
cron size, non-film-forming polymer particles prepared by
emulsion polymerization. Paint films containing plastic pig­
ment have been examined using conventional techniques
such as contrast ratio, enamel holdout and ink holdout; and by
mercury penetration and scanning electron microscopy.
Proper use of plastic pigment improves opacity without a
corresponding degradation in holdout and other properties.
Opacity is thought to be enhanced by the presence of micro-
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voids in the resulting paint films, due to the packing of the
non-film-forming particles.

Conventional latex paints exhibit an abrupt change in many
properties vs. PVC as the critical region is encountered
(CPVC). For opacity and porosity, the CPVC's are essentially
coincident, within experimental error. Paints containing
non-film-forming latex particles ("plastic pigment") exhibit
widely diverging CPVC's for opacity and porosity, the latter
being named the point of "Critical Surface Porosity" (CSP) to
avoid confusion. This difference allows one to formulate a
higher hiding paint at a given Ti02 level than possible with
conventional approaches, while retaining other properties.
The net result is a 30% reduction in TiO, required to achieve
the same opacity as a conventionally-formulated paint. The
effects of binder particle size plus plastic pigment particle
size, polydispersity, composition and hardness on perform­
ance are described. Additional comments on formulating
parameters are offered, plus a prototype formula illustrating
the plastic pigment concept.

HYDROGEN BONDING - KEY TO DISPERSION
Hilton G. Stephen, of Kemrez Chemicals

The Hansen, Burrell and Sorensen approaches are summa­
rized and illustrated.

The effect of hydrogen bonding series on the relationship of
pigmentlbinder/solvent is examined over a wide range of col­
ors, particularly titanium dioxide.

The hypothesis is presented that the relationship between
pigment and solvent may well be more important than that
between pigment and resin, during the dispersion process,
film formation, and retained can stability.

Attention is drawn to the need to develop the relevant
correct solvent bases to allow maximum use of the pigment­
binder relationship by avoidance of unnecessary flocculation.

DISPERSION OF TI02
IN WATER-BORNE INDUSTRIAL FINISHES
J. M. Rackham and T. Entwistle,
of BTP Tloxlde Ltd.

The dispersion stability of pigments in organic solvent-based
paints is fairly well understood. The theory is relatively sim­
ple although the desired results may not always be fully ob­
tained in practice. The attainment of dispersion stability in
water-borne industrial paints is much more difficult and at
present is not very well documented. This paper discusses
some of the factors involved and shows how the proposed
mechanisms can explain some of the experimental results
obtained.

COATINGS FOR RELIEF PATIERNS
A. Avlram, of IBM T. J. Watson Research Center

Two materials that expand due to exposure to light up to 35%
in linear dimensions were synthesized. These materials are
polymeric, based on polyglutamic acid and polyacrylic acid.

The phenomenon stems from mechanochemistry in combi­
nation with principles of photochemistry. Basically, the pri­
mary event is an induced photoionization that triggers a de­
formation.

In free standing films the deformation is in three dimen­
sions. However, when the films are chemically bound to solid
surfaces, the surface dimensions are not free to deform.
Therefore, exposure of such films to light patterns results in
relief images.
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APPLICATION OF PHOTOCHEMISTRY TO
COATING PROBLEMS
Claude Loucheux, of Laboratoire de Chimie
Macromoleculaire

The main principles which rule the uses of photochemistry in
macromolecular chemistry are given. Then a discussion is
proposed in order to consider the applications of photo­
chemistry to coatings technology. This discussion is managed
taking into account scientific, technological, and economic
points of view.

SURVEY OF VARIOUS FACTORS
THAT AFFECT THE CORROSION PROTECTION
OF COATINGS ON. STEEL
New England Society for Coatings Technology

The key factors which influence the corrosion of coatings on
steel are water permeability, oxygen permeability, ion per­
meability, the adhesion of the coating under wet conditions,
and the resistance of the coating to alkali. Understanding
these basic factors is important when designing aqueous
coatings.

This paper is a survey of the factors that affect the corrosion
resistance of coatings on steel and provides essential back­
ground information for a series of papers to be presented by
the New England Society for Coatings Technology on "The
Design of Aqueous Coatings for the Corrosion Protection of
Steel Substrates."

AN EVALUATION OF INORGANIC SALTS
AS FLASH RUST INHIBITORS
IN AN AQUEOUS ACRYLIC COATING
New England Society for Coatings Technology

Inorganic salts are evaluated at different levels in an aqueous
acrylic coating for flash rust resistance. Water immersion
tests were performed on coated steel panels to determine the
effect on water resistance. Salt spray resistance was also
evaluated to determine performance. Many inorganic salts
were found which improved the coating's resistance to flash
rusting. Very few inorganic salts were found which contrib­
uted to flash rust resistance and did not adversely affect water
resistance and salt spray resistance.

A. Ramlg

A. Avlram

L. Afremow

H.G. Stephen

S.K. Kambanls

G. Wyszeckl

J.M. Rackham

J.A. Gordon

COLOR VISION AND COLORIMETRY
Gunter Wyszecki, of National Research Council
of Canada

A brief review is given of the structure of the human eye and
its mechanisms governing color vision. This is followed by a
discussion of those characteristics of the visual mechanism
which form the basis for colorimetry. In particular, the basic
laws of matching additive mixtures of color stimuli are dis­
cussed and how valid they are when the conditions of obser­
vation vary, for example, with regard to field size and level of
illumination. The restricted validity of the basic laws of color
matching limits the usefulness of current colorimetric proce­
dures in some practical situations.
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USEFULNESS AND LIMITATIONS
OF KUBELKA-MUNK THEORY
FOR INCOMPLETE HIDING PAINTS
Ruth Johnston-Feller, of Carnegie-Mellon
University, and Dennis Osmer, of CIBA-GEIGY
Corp.
The availability of incomplete-hiding computer programs in
conjunction with the normal complete-hiding computer­
color-matching programs suggests that it would be well to
consider the status of the usefulness, as well as the limi­
tations, of the application of Kubelka-Munk incomplete­
hiding theory to paint systems. A review of the literature and
of previous experience with the application of the theory to
many other material systems, such as textiles, paper, and
different plastics types, reveals that the theory works well ­
predicting color and spectral curves - under a variety of con­
ditions of contrast ratio, substrate color, etc. In solvent­
thinned paint systems, however, either those that dry by
solvent evaporation or those that are thermally polymerized,
accuracy of predicted results has been found to be dependent
on contrast ratio -that is, on PVC and thickness - as well as on
measurement and computation methods. The purpose of this
paper is to review the past literature on hiding power determi­
nations and incomplete-hiding color predictions, to point out
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the lack of data on spectral curve shape predictions for both
non-chromatic and chromatic paints, and to describe the
parameters necessary for obtaining meaningful results with
calculations based on incomplete-hiding Kubelka-Munk
theory in solvent-containing paint systems.

PIGMENT SYNERGISM
AND PIGMENT ANTAGONISM IN
AUTOMOBILE PIGMENTATION
Sol Panush, of Celanese Polymer Specialties Co.
Synergism and antagonism are critical to automotive pig­
mentation where requirements are most stringent. Pigment
Synergism: The phenomenon where the blend of weak pig­
ments yields a strong acceptable system. Pigment Antago­
nism: The phenomenon where the blend of acceptable pig­
ments yields a weak unacceptable system.

Since the most expensive and chemically sophisticated
pigments are required to meet the ultimate performance re­
quirements of automotive pigmentation, the understanding of
the unusual phenomena of pigment synergism and pigment
antagonism will yield rich rewards in both cost savings and
aesthetic possibilities.

Journal of Coatings Technology



1979 PAINT INDUSTRIES' SHOW

EXHIBITORS

St. Louis Convention Center
St. Louis, Missouri

October 3, 4, 5

PAINT SHOW HOURS

Wednesday, October 3
Thursday, October 4
Friday, October 5

Exhibitors Booth(s)
Aceto Chemical Co., Inc 335
Air Products and Chemicals, Inc 413-415-417-419
Alcan Ingot & Powders,

Alcan Aluminum Corp 713-715-812-814
Alpine American Corp. . 635
Aluminum Co. of America 17-19
C.M. Ambrose Co.......................•..... 109·111
American Felt & Filter Co 8-10-12
American Hoechst Corp. . 227-229
American Nepheline Corp 107
Applied Color Systems, Inc. . .•................ 816-818
Ashland Chemical Co 613-615-617-619

712-714-716-718
Atlas Electric Devices Co. . 608·610
Automation [nternational Corp. . 825

BAG. Corp. . 835
BASF Wyandotte Corp. . 430-432-434
Bennett's Colorant Div. . 329
Blackmer Pump Div., Dover Corp 330
Brookfield Engineering Labs., Inc. . 401
Buckman Laboratories, Inc 408-410
Byk-Mallinckrodt Chern. Prod. GmbH 527-529-626-628

Cabot Corp., Cab-O-Sil Div. . 9-11
Cargill, Inc 721-723-725

820-822-824
COl Dispersions 606
Celanese Chemical Co 113-115-117-119
Celanese Plastics & Specialties Co 212-214-216-218

Vol. 51, No. 656, September 1979

Noon to 5:30 pm
10:00 am to 5:30 pm
10:00 am to 4:00 pm

Exhibitors Booth(s)
Cellomer Corp. . 830-832
Chicago Boiler Co. . 3-5-7
Cities Service Co., Columbian Chems. Div. 213-215-312-314
Color Corp. of America 306
Continental Minerals Co. . 44
Cosan Chemical Corp 520-522
Custom Chemical Co. . 309·311
Custom Scientific Instruments, Inc 34

Daniel Products Co. . 303-305
Degussa Corp 112-114
Diamond Shamrock Corp., Process Chems. Div 2-4-6
Diano Corp 127-129-226-228
DIL Laboratories 524
Draiswerke, Inc. . 834-836
Dresser Minerals Div., Dresser [nd., Inc. . 36
DSET Laboratories, Inc. . 32

Eastman Chemical Products, Inc. . 621-623-625
720-722-724

Ebonex Corp. . 807
Elcometer Instruments Ltd 735
Encapsulair, Inc 819-821
Epworth Manufacturing Co., Inc 518

Fawcett Co., Inc 20
Federated Metals Corp., Sub. ASARCO 511
Fed. of Societies for Coatings Technology 535-537
Filter Specialists, Inc. . 53 [-533
C. Fricke Co. . 327
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Exhibitors Booth(s)
GAF Corp. . 433
Gail Industries 27-29-126-128
Gardner Laboratory, Inc. . 421-423-425
General Electric Co. . 22-24
Georgia Kaolin Co 13-15
W.R. Grace & Co., Davison Chemical Div. .. 121-123-125
Graco, Inc. . 823

Halox Pigments Div., Hammond Lead Prods 1-100
Harmon Colors Corp. . 116-118
Harshaw Chemical Co 321-323-325

420-422-424
Henkel Corp 102-104
Hercules Incorporated 313-315-317-319

412-414-416-418
Hilton-Davis Chemical Co. Div 427-429-526-528
Hockmeyer Equipment Corp. . 302-304
Hooker Chemicals & Plastics Corp. . 14
J.M. Huber Corp 701
Hunter Associates Laboratory, Inc. . 16-18

IBM Instrument Systems 809-811-813
International Minerals & Chemicals Corp. 202-203-204-205

206-207-208-209
Interstab Chemicals, Inc. . 717-719

Johns-Manville 402-404

Kelco, Div. Merck and Co., Inc. . 731-733
Kenrich Petrochemicals, Inc 222-224

Labelette Co. . 837
Leneta Co., Inc 106
Liquid Controls Corp. . 230

3M Co 130
Macbeth, Div. Kollmorgen Corp 627-629-726-728
Madison Industries, Inc. . 38
Mateer-Burt Co. . 120-122
Meadowbrook Corp. . 406
Merck Chemical Div 316-318
Miller Paint Equipment, Inc. . 133-135
MiniFibers, Inc 101-200-201
Modem Paint and Coatings 516
Montedison USA, Inc. . 26
Morehouse Industries, Inc 708-710
Mozel Chemical Products Co. . .. Message Center, Lobby
Myers Engineering, Inc. . 630-632

National Assn. of Corrosion Engineers 831-833
Netzsch Brothers, Inc. .. 21-23
Neville Chemical Co 512-514
New Way Packaging'Machinery, Inc. . 601-700
NL Industries, Inc., Ind. Chem. Div. . 609-611
Nyco Div., Processed Minerals, Inc 232-234

O'Brien Industrial Equipment Co. . 25
Omya, Inc. . 134

Paint Research Institute 634-636
Penn Color, Inc. .. 800-801-803
Pennsylvania Glass Sand Corp. . 507
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exhibitors Booth(s)
Pfaudler Co., Div. Sybron Corp 331-333
Pfizer, Inc., MPM Div. . 500-501-600
Photo Marker Corp. . 827
Polyscience Corp. . 431
Polyvinyl Chemical Industries 530-532-534
PPG Industries, Inc 631-633
Premier Mill Corp. .. 217-219
PVO International, Inc. . 826-828

Q-Panel Co 210

Reichard-Coulston, Inc 815-817
Reichhold Chemicals, Inc 521-523-525

620-622-624
Rohm and Haas Co. . 513-515-517-519

612-614-616-618
Russell Finex, Inc 211

Semi-Bulk Systems, Inc. . 50
Semler Industries, Inc. . 829
Shamrock Chemicals Corp. . 28
Shell Chemical Co. . 221-223-225

320-322-324
Silberline Manufacturing Co., Inc. . 103-105
Spencer Kellogg Div. of Textron, Inc. . 603-605-607

702-704-706
Sub-Tropical Testing Service, Inc 737
Sun Chemical Corp. . 403-405-407-409-411

502-504-506-508-510
Sweco, Inc. . ' 734
Synres Chemical Co. . 307

TAMMSCO, Inc 131
Tenneco Chemicals, Inc. . 503-505-602-604
Thiele Engineering Co. . 730-732
Tokheim Corp. . 30
Torco Engineered Products Div. . 332-334
Troy Chemical Corp 108-110

Union Camp Corp 308-310
Union Carbide Corp. . 703-705-707-709-711

802-804-806-808-810
Union Chemicals Div., Union Oil Co 727-729
Union Process, Inc. . 231-233-235
Uniroyal Chemical 124
United Catalysts, Inc. .. 35
Universal Color Dispersions 300-301
University of Detroit 40
University of Missouri-Rolla : 42
University, North Dakota State 33
University of Southern Mississippi 46

R.T. Vanderbilt Co., Inc. . 326-328
Varian 132
Viking Pump Div., Houdaille Ind., Inc 426-428
Vorti-Siv Div., M&M Machine 509

Warren Rupp Co. . 220
Wellco Products-Itasco Div 435
Wilden Pump & Engineering Co. . 538-539
Wilco Chemical Corp. . 805

Zeks Industries, Inc. . 31
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WHEN UP AGAINST ...

COSAN PMA-100
EPA Reg. No. 8489·5

• MAXIMUM PROTECTION

• MINIMUM COST

• EXCEPTIONAL STABILITY - will not hydrolyze in the can

• NO ADVERSE EFFECTS-on gloss, color retention, or adhesion
of dried film

• SAFE AND CONVENIENT
TO USE - available in pre-measured, double­

packed "Sealed Safe" protective
bags for safe, more convenient
handling ...

Call or write for complete details on Cosan PMA-IOO!
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COSAN CHEMICAL CORPORATION
400 FOURTEENTH ST., CARLSTADT, N.J. 07072 • (201) 460-9300

®
See Us At Booths 520 - 522, Paint tndustries' Show, St. Louis, Mo., Oct. 3 - 5.
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Make a brilliant move at the
1979 Paint Industries Show. Check new applications
for aluminum pigments at Alcoa Booth 17-19.

Plan your strategy Make your move
to the Alcoa booth at the paint show
and see how you can benefit from
the complete line of Alcoa'
aluminum pigments.

Specially formulated grades are
effective in durable maintenance
paint systems. dazzling automotive
tinting pastes. and long-lasting roof
coatings Let the Alcoa personnel
at the booth help you attack any
specific pigment problems and
make you a winner.

Win a limited-edition
aluminum chess set.

Your next move at the Alcoa booth
is to register for the free drawing of
a valuable. limited-edition aluminum
chess set. The drawing will be on
the last day of the show and the
winner need not be present to
receive the prize

If you can't make the show and
would like product samples or tech­
nical literature on the complete line
of Alcoa aluminum pigments. con­
tact one of the distributors listed
on the opposite page Or write
Aluminum Company of America.
384-H. Alcoa Building Pittsburgh
PA15219.

1979 PAINT INDUSTRIES SHOW.
OCTOBER 3, 4 and 5.
CONVENTION CENTER,
ST. LOUIS, MISSOURI.
Alcoa Booth 17-19.
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We can't wait for tomorrow. rnALCOA
Journal of Coatings Technology



Alcoa Pigment
Distributors
Atlanta
Kennesaw-Wilcox, Inc.
Atlanta. GA 30366
404-448-7487

Baltimore
Van Horn. Metz &Co.. Inc.
Baltimore. MD 21204
301-828-9595

Bettendorf (Iowa)
Barton Solvents. Inc.
Bettendorf. IA 52722
31 So355-D203

Boise
Univar Corporation

VWR Division
Boise. 1083705
208-376-3922

Boston
The D. H. Litter Co.
Ballardvale. MA 01810
617-475-5315

Buffalo
Buffalo Solvents &

Chemicals Corp.
Buffalo. NY 14207
716-874-1600

Chicago
Central Solvents and

Chemicals Co.
Chicago. IL 60638
312-594-7000

Chicago
The Cary Co.
Addison. IL 60101
312-629-6600

Cincinnati
Amsco Solvents &

Chemicals Co.
Cincinnati. OH 45217
513-242-7700

Cleveland
Thomas L. Sullivan. Inc.
Cleveland. OH 44122
216-464-3377

Council Bluffs (Iowa)
Barton Solvents. Inc.
Council Bluffs. IA 51501
712-322-2509

Dallas
Texas Solvents &

Chemicals Co.
Dallas. TX 75211
214-637-3450

Denver
Union Chemicals, Division

of Union Oil Co.
Denver. CO 80204
303-62%667

Des Moines
Barton Solvents. Inc.
Des Moines. IA 50301
515-284-7900

Detroit
Western Eaton Solvents &

Chemicals Co.
Romulus. MI 48174
313-941-4800

Fort Wayne
Hoosier Solvents &

Chemicals Corp.
New Haven. IN 46774
21So749-5153

Grand Rapids
Wolverine Solvents &

Chemicals Co.
Grand Rapids. MI 49508
616-245-9111

Houston
Texas Solvents &

Chemicals Co.
Houston. TX 77029
713-675-5241

Indianapolis
Hoosier Solvents &

Chemicals Corp.
Indianapolis. IN 46222
317-638-1361

Kansas City
Union Chemicals. Division

of Union Oil Co.
Kansas City. MO 64111
816-513-8640

Los Angeles
Conroy-McKIbben

Chemical Co.
Los Angeles. CA 90058
213-589-5041

Louisville
Dixie Solvents & Chemicals Co.
Louisville. KY 40216
502-448-5111

Memphis
The Lilly Co.
Memphis. TN 38116
901-332-5440

Milwaukee
Wisconsin Solvents &

Chemicals Corp.
New Berlin. WI 53151
414-784-2400

New Orleans
Mehaltey and Daigle. Inc.
New Orleans. LA 70183
504-733-7831
New York
The D. H. Litter Co.
New York. NY 10003
212-777-4410

Odessa (Texas)
Coastal Chemical Co.
Odessa. TX 79760
915-332-1457

Oklahoma City
Oklahoma Solvents &

Chemicals Co.
Oklahoma City. OK 73119
405-745-2777

Philadelphia
Van Horn. Metz & Co.. Inc.
Conshohocken. PA 19428
215-826-4500

Pillsburgh
Allegheny Solvents &

Chemicals Co.
Pittsburgh. PA 15244
412-923-2570

Portland
Univar Corporation.

VWR Division
Portland. OR 97210
503-222-1721

San Antonio
Texas Solvents &Chemicats Co.
San AnloOio. TX 78223
512-533-0123

San Francisco
Carmona Chemical Co.
San FranCISCo. CA 94107
415-626-9241

Seattle
Univar Corporation.

VWR Division
Kent. WA 98031
206-872-5000

St. Louis
Walsh and Associates. Inc.
St. Louis. MO 63144
314-781-2520

St. Paul
Worum Chemical Co.
St. Paul. MN 55108
612-645-9224

Tampa
Majemac Enterprises, Inc.
Clearwater. FL 33518
813-822-D998

Toledo
Toledo Solvents &

Chemicals Co.
Toledo. OH 43615
419-536-3771

Tulsa
Oklahoma Solvents &

Chemicals Co.
Tulsa. OK 74106
918-425-1306

Government / Industry

Chemical Manufacturers
Association Urges New
Regs for Old Dumpsites

The Chemical Manufacturers Association (formerly Man­
ufacturing Chemists Association) has called for a new law to
deal with old dumpsites, at the same time stressing that the
program should focus on "orphan sites" which are dangerous
and where no action is being taken to eliminate the danger.

Jackson B. Browning, director of health, safety and envi­
ronmental affairs for Union Carbide Corp. spoke for his com­
pany and the Association before the Subcommittee on Envi­
ronmental Pollution and Resource Protection of the Senate
Committee on Environment and Public Works.

Mr. Browning said that the Carter Administration's "ul­
trafund" concept of legislation is inappropriate because it
combines oil spills, hazardous substances spills and aban­
doned and inactive hazardous waste disposal sites into one
liability and compensation fund. He said the three subjects are
"different in nature, are addressed in differing degrees by
societal and legal mechanisms already in place and must re­
ceive separate and distinct consideration."

Mr. Browning defined an orphan site as one that does not
achieve interim Resource Conservation and Recovery Act
standards, fails, and (because of that failure) causes health
dangers. Also, no action is being taken at such sites because of
the inability of the responsible party to pay, inability to locate
the liable party or where a legal dispute would lead to a delay.
It is essential, he said, that sites which present an imminent
hazard be dealt with in a prompt and effective manner, and
inaction or needless delay is not acceptable.

Funding for the program would come from regular Federal
appropriations, from matching funds contributed by the states
and from wrongful dumpers.

In addition to calling for a new law to take care of old
dumpsites, Mr. Browning listed six CMA recommendations:

(I) A state-by-state inventory of disposal sites to identify
the location, number and potential dangers;

(2) "Prioritization" offailing sites in each state with regard
to potentials for health dangers;

(3) A step-up of investigative and enforcement capacities
of Federal and state governments on disposal site practices;

(4) New and higher emphasis on solving the scientific and
technological problems arising from neutralizing dangers
caused by old dumpsites;

(5) Prompt addressing of the problems of current and fu­
ture siting of hazardous waste storage facilities; and

(6) Full enforcement ofdisposal laws now and in the future.
Expanding on the last recommendation, Mr. Browning said

wrongdoers must be punished and those legally responsible
for dumpsite problems must bear the cost of cleanup. "Mid­
night dumping and the practice of racketeering in illegal waste
disposal cannot be tolerated," he stressed.

Mr. Browning explained that enactment of a supenund that
covers chemical spills is unnecessary because it "would
overlap existing law, arbitrarily supplant existing legal rem­
edies and is based on an acute shortage of reliable data." He
added that it is "likely that the data used to justify a supenund
for chemical spills are imprecise and exaggerated, both with
regard to frequency and potential impact."

Mr. Browning concluded by noting that the Administration
bill violated a number of Constitutional principles.
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OIL &COLOUR CHEMISTS' ASSOCIATION

Thirty-Second Annual Exhibition 1980

OCCA-32

THE INTERNATIONAL FORUM FOR COMMERCIAL AND TECHNICAL DISPLAY
AND THE ANNUAL FOCAL POINT FOR THE SURFACE COATINGS INDUSTRIES

The mUlif. clc'iigncu hy Rohcn Hamhtin. U'icJ fhe compass In symhuli7C fhl,.' unique aur.lI.:liun oflhl' O<.:CA E.'(hihition... whkh annually uraw l"(hihittll"'i anll

... i..ihlr, from numeruu .. counlne...

CUNARD INTERNATIONAL HOTEL, LONDON, ENGLAND

Tuesday

Wednesday

Thursday

13 May 09.30 - 17.30 hrs

14 May 09.30 - 17.30 hrs

15 May 09.30 - 17.30 hrs
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CLOSING DATE FOR APPLICATIONS TO EXHIBIT 30 NOVEMBER 1979

FOR INVITATIONS TO EXHIBIT AND FURTHER DETAILS CONTACT:

Mr. R.H. Hamblin, The Director & Secretary,
Oil & Colour Chemists' Association

Priory House, 967 Harrow Road, Wembley, Middx. HAO 2SF, England
(Telephone 01 908-1086 Telex 922670 (OCCA Wembley»
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high PVC to low PVC, and even
with no pigment at all.

As our graph indicates, 42SA
adds a true, non-thixotropic vis­
cosity. So, side effects on leveling,
gloss and color acceptance are
virtually nonexistent.

,,] Normal use levels: 114 to 2%
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ore, with just normal agi-

I~
Troykyd Bodying Agent 42BA.

SA is effective in the Puts more body in each batch.
mentation range, from

Send for sample and literature.
~\

White Alkyd Gloss Enamel

~Plus 428,4

lo.-

Control

.0 2.5 5 \, \ 10 20 50 10

Pourm
intoc
with

500

~ 400
U

I

~ 300
en
8200
en
:> o

1

The best way to add body to sol­
vent-thinned coatings?

Troykyd Bodying Agent 42BA!
Here's an easy-to-use liquid that
exhibits high bodying efficiency in
coatings based on long, medium
and short oil alkyds, styrenated
and vinyl toluene alkyds, oil-modi­
fied urethanes, and others.

What's m
tation,42
entire pig

RPM·BROOKFIELD
~

One Avenue L, Newark, New Jersey 07105
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Interested in color? You can't afford to be without
a subscription to the one quarterly journal for all

color specialists ... for everyone involved in the
application of color as well as research in the field.

You'll discover fresh ideas, new developments,
everything vital to your interest ...written by

internationally respected authorities. Il
research and
application

COLOR research and application is the only
English·language journal that covers the entire
spectrum of color. It fills the void created by
diverse publications which offer only minimal
coverage of this broad subject. Each issue
presents reports on the state of the art, original
full-length articles, news notes, meeting an­
nouncements, and book reviews.
COLOR research and application is far more than
a scientific and technological journal. It publishes
articles on color in art, design, education, busi­
ness and industry, and is concerned with the
science, esthetics, psychology, engineering and
technology of the field.
As a subscriber to COLOR research and applica­
tion, you will keep pace with developments in
your own field of color as well as those outside
your speciality.

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

Editor-in-Chief: Fred W. Billmeyer, Jr., Rensselaer Polytechnic Institute
Associate Editors: Rolf G. Kuehni, Verona-Dyestuff Division, Mobay Chemical Corporation; Michael R.
Pointer, Kodak Limited, England; Alan R. Robertson, National Research Council, Canada
Special Editor for Industrial Applications: James G. Davidson, Macbeth, Adivision of
Kollmorgen Corporation

EXAMPLES OF PUBLISHED ARTICLES,:
Computer Color Matching with the Aid of Visual
Techniques
R. K. Winey
Colour Terminology
R. W.G. Hunt
TV Still Treats Color as a Novelty
E. C. Winckler
Mass-Market Color Selection
C. M. Gantz

The Physiology of Color Vision
G. S. Wasserman
Changes in Color Appearance with Variations in
Chromatic Adaptation
C. J. Bartleson
Material Standards and Their Use in Color
Measurement
E. C. Carter and F. W. Billmeyer, Jr..---------------------------------~Mail to: Shirley Hochberg ill

John Wiley & Sons . \:J!.}
605 Third Avenue, New York, NY 10016

Please enter a one year subscription for $35.00 to the quarterly COLOR research and application,
Volume 4, 1979.
D My check is enclosed. (Outside U.S. add $5.00 for postage and handling.)
D Bill me. (Restricted to the U.S.)

Name~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Affiliation~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Address~ _

City State Postal Code _

•
Payment for international orders must be made in U.S. currency. E2386 •----------------------------------
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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
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PRICE
$30.00 - Federation Member
$50.00 - Non-Member
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PAINT/COATINGS DICTIONARY

An invaluable reference source containing definitions for more
than 4500 coatings-related terms Classification section listing
all terms in total of 73 categories Extensive bibliography (over
600 references). ... 632 pages (6 x 9 in.), case-bound.

Approximately 4500 terms of the coatings industry and Its interfacing technologies are
defined in this comprehensive volume, which has been compiled by the Definitions Com­
mittee of the Federation of Societies for Coatings Technology. Unique feature Is classifi­
cation of these definitions Into one or more of 73 categories (color, pigments, additives,
methods of application, etc.). These categories have been number coded and appear as
superscripts at the end of each definition. Conversely, all terms defined under each cate­
gory are listed in back of the book and serve as a thesaurus for key words, research
papers, and literature searches. Pigments have also been classified Into their Color Index
numbers, and pigment synonyms have been extensively cross-indexed to a commonly
accepted name.

Please enter my order for copy (copies) of the "Paint/Coatings Dictionary"

Check one: 0 $30 - Federation Member 0 $50 - Non·Member

(Shipping Charges Extra)

..-------------TERMS OF ORDER --------------,

- PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS-
PREPAID ORDER: I ORDERS REQUIRING BILLING:
Add 5% to Total Amount of Order Postage, plus 50· Handling Charge,
to Cover Handling and Postage. Additional.

Name

Company _

Address _

City State Zip Code _

46

MAIL TO:

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS

Federation of Societies for Coatings Technology
1315 Walnut Street, Suite 830, Philadelphia, Pa. 19107

Pennsylvania re,ldent, pl.... add 8% ••1•• tlx
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Now your oldest probl~m
has a new solution.

. Patcote™'

Foam, and the side effects of controlling it, have for
years been problems in trade sales coatings. They are
becoming major problems in industrial coatings as well.

Now you have a new source of help in industrial and
trade sales coatings-a company with a new approach
to foam control formulations and service.

When you call Patco Coating Products, we do a lot
more than just send samples. We're not another
"me-too" defoamer supplier. We go out of our way to
provide the best possible answer to your foam control
problem, even to tailor-making a Patcote defoamer
to meet your specific needs.

We have developed an extensive line of Patcote pro­
prietary products for both trade sales and industrial
applications. One of them may be the one you need.
If not, our technical service staff stands ready to work
with your bench chemists to develop a defoamer that
suits your needs. We've done it for others. We'll do it
for you.

If you have a difficult foam control problem, let us
hear from you. We can help. All it takes is a toll free
telephone call to put Patco Coating Products' service to
work for you. Or write for Patcote product information.

Patco Coating Products, C. J. Patterson Company
3947 Broadway, Kansas City, Missouri 64111 Toll Free Telephone (800) 821-2250 In Missouri dial (816) 561-9050
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SUN'S GROWING
CeMMITMENTTO
C.LORFOR

31

2

Commitment to product improvement. Few or­
ganic pigment companies in the world match Sun
for innovativeness and product-line versatility.
Presently Sun offers a range of pigments that
includes dry powder, presscake, high solids press­
cake and the newer fluidized dispersions. Our
special high solids presscake, which flows with
the ease of dry color while eliminating dusting
problems, represents just one significant techni-
cal development from the imagination of Sun. 4
Commitment to expand production. With the first
unit on line earlier this year, Sun's newest
manufacturing location in Muskegon, Michigan
is expected to be the world's largest manufacturing
plant devoted exclusively to organic pigments
when completed. This $30 million facility, which
occupies 240 acres, will be capable of yielding
between 10,000 and 15,000 tons of organic pig­
ments and intermediates annually.

Commitml'-.! to technical excellence. In Septem­
ber 1978, Sun formally opened its 50,000 sq. ft.
research and operations center in Cincinnati.
This modern structure, which houses a fully
equipped R&D laboratory, a highly sophisticated
computer operation, and other service oriented
facilities, will contribute greatly to Sun's
extensive new-product plans.

Commitment to social responsibility. As the
worldwide leader in the manufacture of certified
cosmetic colorants, Sun has always dedicated
itself to full compliance with legislation emanat­
ing from all regulatory bodies. Today, Sun main­
tains worldwide leadership in informing customer
industries of. environmental matters that could
affect their operation.
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In every way Sun is totally com­
mited to helping you achieve a
better product through better pig­
mentation. To get the full story on
how Sun's products and capabili­
ties can serve you, write on your
letterhead requesting a copy of
Pigments For Coalings. Attention:
Marketing Department.

Visit us at Booth 403 at the St. Louis Paint Show.
Hospirality Suire: Presidential Suire, Holiday Inn RiverFront

_ Sun Chemical
Corporation
Pigments
Division

411 Sun Avenue, Cincinnati, Ohio 45232 (5131681-5950
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Factors Influencing Drying Properties
Of a Water-Reducible Alkyd

Kansas City Society for Coatings Technology
Technical Committee

The drying properties of water-reducible alkyd paints
were compared with those of solvent-based paints made
from the same resin. White, black, and clear formulas were
used. Cobalt neodecanate was the drier. The resin in the
water-reducible formulas hydrolyzed rapidly at elevated
storage temperatures, but was quite stable at 24°C. The
water-based formulas dried significantly slower than
their solvent-based counterparts, summarized by
y=1.5x+1.0, where y is the dry time in hours of the wa·
ter-reducible and x is that of the solvent-base. Titanium
dioxide had no significant effect on either dry times or
hardness, while carbon black increased the drying time.
The effect of !i,:;tfbon black was more pronounced in the
water-reducible system.

INTRODUCTION

In recent years, industrial paints based on water­
reducible alkyd resins have seen widespread use, espe­
cially due to increasing restrictions on organic solvent
emissions. It has commonly been observed that such
paints do not dryas fast as solvent-based paints, and are
more subject to loss-of-dry upon storage. The purpose
of this investigation was to study the problem of loss­
of-dry by comparing water-reducible and solvent-based
systems.

The point has been made that water-reducible alkyds
do not have true solvent-based counterparts because of
resin modifications required for water compatibility.'
Other investigators2 have identified resin type as a con­
trolling factor in drying behavior. One cannot be certain
whether the observed differences in drying properties
are due more to the marked differences between con­
ventional and water-reducible resins than to the water­
based solvent system. The experimental approach,
therefore, was to compare water- and solvent-based
paints made from the same resin. A typical water­
reducible alkyd resin was prepared, then half was dis­
solved in xylol, the other half in a suitable co-solvent
blend. A medium oil length alkyd conforming to TT-R­
266 Type III functioned as a control.

Presented by Steven D. Johnson at Itie 56th Annual Meeting of the Federation of Societies
for Coatings Technology in Chicago. 111.. Nov. 2. 1978.
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Temperature and humidity are known to affect the
drying rates of alkyd and oleoresinous paints. It is also
well known that such factors as type and amount of
pigments, and storage time and temperature affect the
drying time. 3 Pigments tend to remove drier metals by
adsorption, carbon black being one of the worst offend­
ers in this regard. It has also been determined that such
factors as solvents, drier metals, drier anions, and pig­
ment type affect the rates at which driers are adsorbed
on carbon blacks. 4

To accommodate these factors, white, black, and
clear formulas were prepared. They were aged at vari­
ous temperatures, and dry time, hardness, P'1, and
viscosity were measured over a period of time.

RESIN FORMULATION

Initial work was with Amoco Chemical Co. formula
WS-5495 short oil alkyd. This resin dried very fast
(about 15-20 min) in both clear and white formulas. It
was felt that the fast dry was determined mainly by rates
of solvent evaporation, and that the short oil length
would not afford much opportunity to study the effects
of drier interaction with the unsaturated fatty acid
moieties.

Drying times were measured with Gardner 24 hour
circular Dry Time Recorders." This instrument meas­
ures hardness development rather than cure, and can­
not distinguish differences in cure rate where much of
the apparent cure is due to lacquer-type drying. There­
fore, it was decided to continue work with a longer oil
resin where significant hardness would develop only
with crosslinking.

Amoco resin formulation 4086 is a medium oil alkyd
with longer drying times than WS-549. It was prepared
with Pamolyn@ 200 linoleic acid substituted for tall oil
fatty acids. This formula is listed in Table I and is
designated XZ-96. The resin was processed by the fu­
sion method. All ingredients except TMA were charged
into the reaction vessel and cooked to a low acid
number at 250°C. The temperature was lowered to

Pamolyn· is a registered trademark of Hercules. Incorporated.
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Table l-XZ-96 Alkyd Resin Formulation'

WI % Melerle'

Table 2-1nitial Screening Resul1s of Cobalt Driers
In Water-Reducible XZ-96-M Formula'

42.07 ... Pamolyn 200 Linoleic acid
25.55 .. Trimethylol propane
24.35 Isophthalic acid
8.03 Trimelletic anhydride

ALKYD PROPERTIES

% Nonvolatile .... 70
Color (Gardner) 6
Viscosity .. Z,-Z,
Wt/Gallon 8.46

(a) The resin was neutralized with ammoni:l and reduced to35%nunvolatile with deionized
waler. Driers are present at 0.1 cobalt metal on resin solids.

Neodecenele Neplhlhenele Dclenoole TeneleDrier Anion

Dry time. hours:

A. Aged I week
at 21'C
Set to touch I I I I
Tack free 5 4 9 8
Thru ... .......... 24 24 24 24

B. Aged I week
at 49'C
Sel to touch I I I 3
Tack free 5 6 9 8
Thru .. 15.5 16.5 15 15.5

XZ-96-M

42-46
50/50 Propylene glycol
monomethyl ether/n-butanol
70
6

U-W
8.49

55-65.. 55-65

... 42-46
Xylene

XZ·96-A2

Acid number
Cure. sec at
200'C
Solvent

(a) Based on Amoco Resin Formulation 4086

195°C and the TMA added and cooked in the region
190-195'C to an acid number of 55-60. The temperature
was then lowered to approximately 60°C, at which it
was filtered and split into two portions. Half the batch
was reduced in xylol to 70% nonvolatile and designated
XZ-96-A2. The other half was reduced to 70% non-

o XZ-96-A2

A XZ-96-M

10' 0 TT -R-266 TYPE III

10 -

20 40 60
PERCENT NON-VOLATILE

Figure l-Viscosity reduction curves. XZ-96-A2 reduced with
xylene. XZ-96-M neutralized (-80%) to pH 7.4 with ammonia and
reduced with deionized water. n·R-266 Type III at 50% solids in

mineral spirits reduced with xylene

volatile in an equal parts mixture of n-butanol and pro­
pylene glycol monomethyl ether. * It was designated
XZ-96-M. Viscosity reduction curves of these solutions
are shown in Figure I.

EVALUATION OF DRIER ANIONS

An initial screening series of cobalt driers was pre­
pared with a clear water-based formula using XZ-96-M.
This was not an exhaustive test, but was run to deter­
mine effectiveness and compatibility. Other inves­
tigators 7.8 had identified the neodecanate as a superior
drier in certain formulas, so it was tested. Three other
cobalt driers were evaluated: naphthenate, octanoate,
and tallate. The drier level was 0.1% cobalt metal on
resin solids. Samples were neutralized with ammonia
and reduced to 35% solids with deionized water, then
aged for one week at 21°C and at 49°C. Drawdowns
were made on cold rolled steel panels and dry times
measured with Gardner 24 hour circular Dry Time
Recorders. These are listed in Table 2. No substantial
differences were observed between the driers in this
system.

EXPERIMENTAL DESIGN

In order to keep the number of samples from becom­
ing too large, it was decided to use cobalt neodecanate
as the sole drier, and at one level, 0.08% metal on resin
solids. To test the effects of pigments, both titanium
dioxide and carbon black were used. Three storage
temperatures were used, 24°C and two commonly
tested elevated temperatures, 49°C and 60°C.

The basic experiment, then, was set up to contrast
the resin in four areas of possible effect on dry prop­
erties: solvent system, pigments (or lack ot), storage
temperature, and storage time. For purposes of com­
parison, a parallel series of white, black, and clear
formulas based on a medium oil soya-linseed alkyd

*Dowanot~ PM, Dow Chemical USA.
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FACTORS INFLUENCING DRYING PROPERTIES

Table ~alnt Fonnulatlons'

Formula Numbsr

Flew Materlala 2 3 4 6 9

XZ-96-A2 ....... .... 414.50 443.90 450.30
XZ-96-M .......... ............ 355.70 377.10 381.70
TI-R-266 Type III ............. 558.30 595.80 603.90
Rutile TiO, .................... 255.46 219.22 242.47
Carbon black .................. 21.31 18.10 20.13
12% Cobalt neodecanate ....... 1.94 2.07 2.10 1.66 1.76 1.78 1.86 1.98 2.01
10% NH, (aq) ...... 37.28 39.52 40.00
Xylol ........ ......... 310.88 332.93 337.73 139.58 148.95 150.98
Deionized water .. 385.12 408.28 413.27

Wt/Gal.lbs ... ........ .. .. . 9.83 8.00 7.90 9.99 8,45 8.37 9.42 7.67 7.57
% PVC ............ 20 4 20 4 20 4
% Vehicle solids .... ........... 40 40 40 32 32 32 40 40 40
% Cobalt on resin solids ........ 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08

(a) Formulas 10 and 11 are the same as 2 and S. respectively. but with twice the amount of drier. or 0.16% cobalt on resin solids.

organic solvent resin solution prior to neutralization
and water addition.

The water-based formulas were partially neutralized
(about 80%) with aqueous ammonia after grinding, and
prior to addition of the drier. The drier was added
slowly while stirring and allowed to blend thoroughly
before adding the balance of the water. The pH was then
adjusted with ammonia to 7.8-8.0. The drier was found
to incorporate much more smoothly in the solvent­
based formulas if predissolved in a portion of the xylol
before addition to the batch. Adding directly to the
batch caused the formation of a gel structure (appar­
ently due to the high acid number) that dissipated
slowly with stirring.

conforming to TI-R-266 Type III was also prepared,
but it was aged only at 49°C. For reasons described
below, two additional black formulas were prepared:
one each solvent- and water-based, but with twice the
level of drier, i.e., 0.16% cobalt on resin solids.

At periodic intervals during the course of 16 weeks,
the following were measured: pH and viscosity, as well
as dry time with the Gardner 24 hour circular Dry Time
Recorders, and Sward Rocker hardness at 24 hours and
one week. Dry time samples were drawdowns of0.5 mil
dry film thickness on cold rolled steel Q-panels®. The
low film thickness was used because cobalt is a "top
drier," and we wished to minimize the effect from in­
sufficient cure in the body of the film. In order to control
the effects of temperature and humidity, test samples
dried the first 24 hours in a Hotpack Corp. Model
434300 humidity chamber maintained at 27°C and 50%
relative humidity. However, because of equipment re­
strictions, dry times at weeks 2, 10, and 16 were run on
lab benches at 24°C with 45% RH at week 2; and 60-70%
RH at weeks 10 and 16.

This additional variable evidently caused discrepen­
cies in the drying time (see Figure 5), but its effect was
minimized in the statistical calculations by the use of
the pairing method (Appendix 2).

The molecular weight distributions of the resins were
measured initially by gel permeation chromatography,
and again at the end of the test period to note any shifts
on storage.

Extracted vehicles were analyzed for remaining drier
metal.

PAINT FORMULATION

The paint formulas are listed in Table 3. Those for­
mulas pigmented with titanium dioxide were ground on
a porcelain ball mill; the blacks were ground on a steel
ball mill. All water-based formulas were ground in the
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Figure 2-Vlscoslty and pH of water-reducible systems with
storage time at the three storage temperatures
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All formulas were allowed to stand 24 hours before
measuring the initial dry time. The black formulas num­
bers 2 and 5, respectively solvent and water, exhibited
such slow initial dry times (see Appendix I and Figure
5) that it was feared they would disrupt the work sched­
ule. Two further black formulas were prepared, num­
bered 10 and II. These were identical to 2 and 5, re­
spectively, except that twice the amount of drier was
used, half being added to the grind paste.

Approximate quantities of two gallons per formula
were made, then filled off in eight ounce cans, so that an
undisturbed sample could be used at each interval.

RESULTS AND ANALYSIS OF DATA

The viscosities, pH, dry times, and hardness were
recorded at 24 hours (initial) and at 1,2,4,6,8, 10, and
16 weeks.

One of the most obvious effects was the rapid drop in
pH (Figure 2) and subsequent insolubility that occurred
within one week at 60°C and four weeks at 49°C. As the
pH dropped, the viscosity increased and then fell pre­
cipitously as the resin became insoluble, separating into
two phases. This behavior typifies acid-functional al­
kyds in aqueous alkaline solvents, 10 and is evidence for
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Figure 4-Gel permeation chromatographs
of solvent,based systems (formula 3)
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Figure !>-Ory time vs. storage time for systems stored at room
temperatu res

hydrolytic cleavage of ester linkages. Addition of am­
monia did not redisperse the resin. Comparison of gel
permeation chromatographs with those taken initially
confirmed an increase in the lower molecular weight
portions (Figure 3). As expected, the dry times in­
creased in length and the hardness decreased as the
alkyd degraded. No significant difference was noted in
the effect at 60°C compared to 49°C; it simply occurred
sooner.

In contrast, the pH of the water systems aged at 24°C
remained quite stable. The GPC curve, however, does
show evidence of a slight increase in the higher
molecular weight portion due to bodying, with little
evidence for hydrolysis.

In the xylol based formulas, the resin showed only
small changes in molecular weight distribution at 24°C
and 49°C, but showed evidence for bodying at 60°C
(Figure 4). The TT-R-266 Type III alkyd was essentially
unchanged at 49°C.

Because the changes in dry times and hardness were
obviously affected by the degradation of the resin at the
higher storage temperature, only the data acquired from
samples aged at 24°C was used for furthercomparisons.

Figure 5 shows the variation in dry times with respect
to storage time. The clear and white formulas show
reasonably good stability, the black formulas being
most subject to loss of dry. This panillels the perform­
ance of the TT-R-266 based formulas aged at 49°C. The
"dips" in the curves at2, 10, and 16 weeks correspond
to dry times measured on the lab bench outside the
humidity chamber. Although temperature and humidity

were approximately the same as in the chamber, such
factors as light and air movement could have contrib­
uted to the observed differences.

One marked difference between the TT-R-266 alkyd
and XZ-96 resins was the unusually long time lag be­
tween drier addition and first evidence of activity in the
XZ-% blacks, both water- and solvent-based. Neither
exhibited appreciable effectiveness until 48 hours after
drier addition, and, even then, took much longer to dry
than the white or clear formulas. In contrast, the black
TT-R-266 alkyd dried as fast as the corresponding clear
and white 24 hours after drier addition.

The water-reducible formulas dried significantly
slower than their solvent-based counterparts. When the
data were paired and fitted to a straight line using the
least squares technique (Figure 6) a better fit was ob­
tained if the initial dry times were ignored, with a cor­
relation coefficient of .80 compared to .65 if the initial
data was included. The resultant equation is:

y = 1.5 x + 1.0

where x refers to the dry time in hours of the solvent­
based formulas and y to those of the water-based. This
may be due to a reduction in activity of the cobalt drier
from a complex formed between ammonia and cobalt in
the water-based formulas. The solvent-based XZ-96
formulas dried substantially slower than the corre­
sponding TT-R-266 formulas. This may be due to both
the higher molecular weight of the TT-R-266 and
chelating effect from the higher acid number of the
XZ-96.

Table 4 lists the results of testing for statistically
significant differences due to the presence of pigments.
Sets of data from pigmented formulas were compared
with those of corresponding clears and were tested for
significant difference at the 95% confidence level by

5 10 15 20 25
SOLVENT DRY TIME, HOURS

Figure 6-0ry time of water-reducible systems vs. solvent-based
systems aged at room temperature. Data paired for formula type
and storage time. Straight line y=1.5x+l.0 is bestfit using least

squares
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Tlble 4--Rlluhs of Testing for StIItIltlcelly Slgnlflcent
Differences Due 10 Pigments, Using lhe I Tesl

Slgnlflc.lnl In
System.' DlH' DtIt_, I C81c. (_lIde)

White (I) vs. Clear (3) D no -1.323 1.895
solvent H no -0.855 1.895

Black (2) vs. Clear (3) D increase 4.497 1.895
solvent H decrease -3.248 1.895

White (4) vs. Clear (6) D no' -1.568 1.895
water H no' -1.789 1.895

Black (5) vs. Clear (6) D increase 7.579 1.943
water H decrease -4.314 1.943

Black (2) solvent vs. D no -1.18 1.895
Black (5) water, fractional
increase over correiPOnding
clear

Black 2x drier (10) vs. D increase 2.820 1.895
clear (3) solvent H increasee 4.625 1.895

Black 2x drier (10) vs.
Black (2) solvent D decrease -4.752 1.895

Black 2x drier (II) vs. D increase 4.265 1.895
Clear (6) water H no' -1.744 1.895

Black 2x drier (II) water
vs. Black 2x drier (10)
solvent, fractional increase
over corresponding clear D increase 3.123 1.895

White (7) vs. Clear (3) D no 1.357 1.895
TI-R-266 Type III H decrease -3.230 1.895

Black (8) vs. Clear (9) D increase 3.379 1.895
TI-R-266 Type III H decrease -5.487 1.895

Black (2) solvent vs.
Black (8) TI-R-266 Type III,
fractional increase over
corresponding clear (49'C) H no 0.623 1.895

(a) Formula number in parentheses.
(b) D. dry time data; H. 24 hour Sward rocker hardness.
(c) CriticaJ region for significance tesling was chosen as 95% confidence level. but most

differences shown are also significant al the 99% level.
(d) Significant decrease of bolh dry time and hardness al 9(Y.j{, level.
(e) Some 24 hour Sward hardness data on fonnulas IOand II actually laken al36 hours. SO

conclusions are suspect.

means of the t test (Appendix 2). Both dry times and
24-hour Sward rocker hardness were used. No signifi­
cant differences were noted between dry times of the
white paints and the corresponding clears, although a
significant decrease in Sward hardness at 24 hours oc­
curred in the TI-R-266 systems. (If the confidence level
is dropped to 90%, the white water-reducible dry times
are significantly lower than the clear.)

As expected, the black formulas dried significantly
slower than the clears, even when twice the drier level
'Was used. The 24-hour Sward hardness values showed a
corresponding decrease, except with formulas 10 and
II, where some of the determinations were actually
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made at 36 hours. The black dry times were arranged to
show a fractional increase over those of the corre­
sponding clears, then the solvent- and water-based
formulas compared. At the original drier level of 0.08%
Co, no significant difference was noted; but at 0.16%
Co, the water-reducible formula showed a significantly
greater loss-of-dry. Doubling the level of drier caused a
significant improvement in dry times of both solvent
and water-reducible formulas. No significant difference
was noted between the loss-of-dry of the solvent-based
XZ-96 and the TI-R-266 black at 49°C.

Other researchers II investigating the adsorption of
cobalt octanoate on carbon black surfaces have found
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the rate of adsorption to increase in the prescence of
polar solvents or moisture. This is consistent with the
increased loss-of-dry noted above.

A further difference was noted in the Sward hardness
values measured at one week. Those of the water­
reducible formulas were significantly lower than those
in solvent. The full significance of this point is not
known, as the unusually high values are undoubtedly
due to the effect of the substrate,'2 and differences in
hardness may be due to slight differences in film thick­
ness.

At the completion of the aging period, the vehicles
were separated from pigmented formulas by centrifu­
gation, then they and the clear formulas were analyzed
for remaining cobalt. A chelometric titration based on
the Lucchesi method' 3 was used. The results are shown
in Table 5. For the solvent-based formulas, little or no
loss" of drier is indicated in the clears, or the white at
room temperature. The blacks show a decrease in drier
at room temperature and both black and white show
decreases with increasing storage temperature, appar­
ently due to drier adsorption on pigment surface. The
results for the water-reducibles show unexpectedly
high values. The value for the white TT-R-266 formula
is usually low.

The titration yields values for total metal concentra­
tion. Since the samples were stored in unlined contain­
ers, there is a possibility that some tin or iron was
extracted from the cans. To test this possibility, all
samples were submitted for cobalt analysis by atomic
absorption spectroscopy, but, as of this writing, results
are not yet available.

Two further points were noted, but not investigated
further. The water-reducible paints were found to dry
much slower over iron phosphate treated panels than
over untreated cold rolled steel. The clear formula
(number 6) dried in nine hours on CRS, but required 18
hours over iron phosphate, at the same time and under
the same conditions. No similar effect was found with
the solvent-based formulas.

Dried films of water-reducible whites were also found
to yellow noticeably after sitting several weeks on labo­
ratory shelves. This was also apparent with the clear
films. It was not evident as the coating dried, but only
after several weeks' aging. The solvent-based counter­
part showed no such tendency. This phenomenon may
be due to ammonia residues in the film.
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Table S-Results of Cobalt Analysis by Chelometric Titration

% Co remeining efter (weeke)
%Co Storege

Formule Initiel Temp. "C 16

White (I) 0.08 24 0.080
Solvent 49 0.066

60 0.056

Black (2) 0.08 24 0.050
Solvent 49 0.047

60 0.043

Clear (3) 0.08 24 0.084
Solvent 49 0.086

60 0.084

White (4) 0.08 24 0.062
Water 49 0.084

60 0.079

Black (5) 0.08 24 0.085
Water 49 nr

60 nr

Clear (6) 0.08 24 0.090
Water 49 0.088

60 0.089

White (7) 0.08 49 0.027
IT-R-266

Black (8) 0.08 49 0.068
IT-R-266

Clear (9) 0.08 49 0.084
IT-R-266

Black 2x 0.16 24 0.140
Drier (10) 49 0.127
Solvent 60 0.081

Black LX 0.16 24 0.167
Drier (II) 49 nr
Water 60 nr

SUMMARY

The drying properties of water-reducible paints were
investigated in comparison with solvent-based paints
made from the same resin. White, black, and clear
formulas were used. Cobalt neodecanate was the sole
drier at 0.08% metal on resin solids. Samples were aged
at 24°C, 49°C, and 600 e. Similar formulas based on a
solvent-reducible alkyd meeting TT-R-266 Type 3 were
prepared and aged at 49°e. Drying times and hardness
were measured at regular intervals during a 16 week
period. Viscosity and pH were also measured.

Lack of hydrolytic stability was found to be a con­
trolling factor at elevated temperatures; the water re­
ducibles degraded rapidly with a corresponding loss­
of-dry and eventual insolubility. At the lower storage
temperature where hydrolysis occurred to a very lim­
ited extent, drying times were found to be reasonably
stable. No evidence was found for incompatibility of
the drier with the resin although both water-reducible
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and solvent-based blacks required unusually long in­
duction (storage) periods for drier effectiveness.

The water reducible formulas, in general, dried sig­
nificantly slower than their solvent-based counter­
parts. This relation is summarized by the equation:
y = 1.5x+1.0, where the independent variable refers to
the dry time in hours of the solvent-based paint, and the
dependent variable to the corresponding water reduci­
ble.

Titanium dioxide was found to have no significant
effect on the drying properties of either solvent or
water-reducible formulas, while carbon black definitely
retarded the drying speed. There is evidence that drier
adsorption on carbon black occurs to a greater extent in
the water-reducible formulas.

Iron phosphate treated metal panels were found to
retard the drying rate ofthe water-reducible clear. This
factor was possibly accentuated by the low film
thicknesses used in the test. It is not known if this effect
was due to the individual lot of panels or to the nature of
the pretreatment itself. It was not investigated further.

Finally, dried white and clear water-reducible films
were found to yellow noticeably several weeks after
drying. This phenomenon also was not investigated
further.

In view of these findings, it seems that much infor­
mation could be obtained at mildly elevated storage
temperatures of32-38°C, where hydrolysis would occur
more slowly and probably not cause such rapid degra­
dations as occurred at the higher temperatures. It would
also seem fruitful to investigate the effect of drier in­
teractions at the vehicle/pigment interface, with other
types of pigments, and with surface modifying agents
such as certain titanate esters, or with metal chelating
agents. It is not known whether the behavior of other

commonly used drier metals would parallel that of
cobalt.

ACKNOWLEDGMENT

The authors wish to thank the Cook Paint and Var­
nish Co., Inc. and Conchemco, Inc. for the use of their
facilities and resources.

Reference.
(I) Stewart. w. J.• "Paint Driers and Additives." Federation Series

on Coatings Technology. Unit IJ. Federation of Societies for
Paint Technology, Philadelphia. Pa., 1969.

(2) Philadelphia Society for Paint Technology, JOURNAL OF PAINT
TECHNOLOGY.40. No. 526. 528 (1968).

(3) Philadelphia Society for Paint Technology, JOURNAL OF PAINT
TECHNOLOGY.43, No. 553, 62 (1971).

(4) Wagner, H., et ai, FAT/PEC Congress. 1976, 13.644·50.
(5) Amoco Chemicals Corp.• Bulletin TMA-120.
(6) Amoco Chemicals Corp., Bulletin TMA-29b.
(7) Philadelphia Society for Paint Technology. JOURNAL OF PAINT

TECHNOLOGY. 45, No. 587,48 (1973).
(8) Fefer, M., et ai, J Am. Oil Chern. Soc., 45. No.6, 479 (1968).
(9) Algeo. W. J. and Jones. P. A.. JOURNAL OF PAINT TECHNOLOGY.

41. No. 531, 235 (1969).
(10) Hunt, T., J. Oil & Colour Chemists' Assoc.• 53, No.5. 380

(1970).
(II) Schumacher. W., etal.,Defazet(Deutsche Farben-Zeitung) , 28,

No.8. 376 (1974).
(12) Sward, G. G.. ed .. "Paint Testing Manual." ASTM Special

Technical Publication 500. American Society for Testing and
Materials, 1972. p 286.

(13) Ibid., P 73.
(14) Miller. I. and Freund. J. F.. "Probability and Statistics for

Engineers," Prentice-Hall. Inc .. Englewood Cliffs, N.J. (1977).
(15) Macdonald. P.. "Mathematics and Statistics for Scientists and

Engineers," D. Van Nostrand Company. Ltd.. London 1966. p
254.

APPENDIX I
DRY TIME, hours

Time (w..ka)

Temp.
Formula 'c Initial 6 8 10 16

I. White Solvent·base 24 5.5 4.5 4 6.5 6 7 4.5 6
49 8 6 II 13 15 8.5
60 7 7.5 15 20 19 10

2. Black Solvent-base 24 10· 14 8 14 22.5 18.5 10 12
49 15.5 II 17.5 >24 >24 II
60 16.5 11.5 20 >24 >24 13

3. Clear Solvent-base 24 5 5 4 7.5 6 8 4.5 6
49 8.5 4.5 II 12 12.5 5.5
60 10 5.5 14.5 16 15 6.5

4. White Waler-reducible 24 6 10 6 6 8 10.5 6.5 7
49 16 6.5 II II
60 21 10.5

5. Black Water-reducible 24 24· 19 12.5 20 10 >24 12 21
49 18 15 >24
60 >24 18
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6. Clear Water-reducible 24 10 8 6.5 7 10 10 7 10
49 8 8.5 15
60 9.5 II

7. White IT-R-266 49 1.5 4 7.5 6 2.5 2

8. Black IT-R-266 49 2 2.5 7.5 13.5 10.5 5 6

9. Clear IT-R-266 49 2 3.5 6 5 2.5 2

10. Black 2x drier, Solvent 24 5.5a 5.5 5 9.5 10 9 5.5 6
49 6.5 6.5 11.5 16 16.5
60 12 13 >24

II. Black 2x drier, Water 24 28a 10 10 16 23.5 21.5 10 16
49 12 13 >24
60 17 12

(a) 48 hour dry times. At 24 hours. thefollowingdry times were recorded: formula 2: 21 hr.
fonnula 5: >4g hrs. formula 10: 8 hr. formula 11: 45 hr.

24 HOUR SWARD ROCKER HARDNESS

TIme (_kl)

T....p.
Formull °c Inlllli 2 4 6 6 10 16

I. White Solvent-base 24 40 48 53 47 47 50 37 45
49 47 45 46 40 42 47
60 39 38 38 34 21 43

2. Black Solvent-base 24 28 46 52 43 18 38 38 41
49 38 47 43 0 0 43
60 44 47 36 0 0 32

3. Clear Solvent-base 24 46 49 49 . 52 50 44 46 51
49 59 50 42 46 40 46
60 48 45 38 42 40 44

4. White Water-reducible 24 30 33 34 36 40 31 28 28
49 24 24 20 22
60 14 14

5. Black Water-reducible 24 12a II 30 24 41 0 24 20
49 30 27 0
60 6 14

6. Clear Water-reducible 24 40 40 31 40 37 30 35 32
49 39 29 21 23
60 30 16

7. White IT-R-266 49 34 40 53 41 42 43 26 32

8. Black IT-R-266 49 32 42 47 37 38 39 31 35

9. Clear IT-R-266 49 36 46 51 47 43 46 33 32

10. Black 2x drier, Solvent 24 48 45 63 b 62 53 b 50 54 49
49 43 55b 56 53 b 43
60 42 56b 35 47b 16

II. Black 2x drier, Solvent 24 26a 32 42b 36 32b 12 34 28
49 28 36b 0
60 19 19b

(a) 48 hour data
(b) 36 hoor data
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SWARD ROCKER HARDNESS, 1 WEEK

Time (weeks)

Temp.
Formula °c Initial 6 10' 16

I. White Solvent-base 24 52 54 58 52 50 56 56
49 55 58 56 54 54
60 55 40 50 53 48

2. Black Solvent-base 24 50 57 61 61 57 48 52
49 57 56 55 62 44
60 57 48 49 54 42

3. Clear Solvent-base 24 62 56 59 58 59 58 61
49 60 57 52 57 61
60 59 59 53 57 55

4. White Water-reducible 24 44 42 54 44 43 48 39
49 42 42 58 34
60 31 24

5. Black Water-reducible 24 36 44 47 45 55 37 41
49 49 43 30
60 44 27

6. Clear Water-reducible 24 44 49 48 54 46 45 50
49 48 47 32 34
60 43 23

7. White Tf-R-266 49 46 43 57 54 42 51 44

8. Black Tf-R-266 49 44 42 51 50 44 52 44

9. Clear Tf-R-266 49 57 44 52 48 46 50 48

10. Black 2x drier, Solvent 24 54 70 69 58 52 52 48
49 64 71 54 55 61
60 66 63 50 49 50

II. Black 2x drier, Water 24 45 55 54 48 47 45 50
49 57 48 30
60 47 23

(a) not run

APPENDIX 2

THE t TEST

Where sufficient random samples of size nare taken from a
population of normal distribution with mean !Lo and standard
deviation (T, the mean of the set of sample means will be the
population mean !Lo. If !Lo is the expected value of the mean x
of a sample of size n, then the sample can be tested for
significant difference from the population by comparing x
with !Lo.

Where the sample size n is relatively small, about 300r less,
and the population standard deviation (T is not known, the t
distribution is used. The t value is given by

x- !Lo
1=---

sJvn
where xis the sample mean, n is the number of items in the
sample, and Sx is the sample standard deviation, given by

58

J
l(x-x)'

Sx =
n-I

When comparing the means xand yof two samples the
equation takes the form

(.-y) -8
1=----

Where IJ is th~ expected difference_between the means xand y
(zero where x is expected toequal y), nx and nyare the number
of item in the samples, and s is a "pooled estimate" of the
sample standard deviation where the variance s' is given by

l (n,-I)s,' + (n,-I)s/ ]
s'=­

(n,+n,.-2)
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If the titanium dioxide has no effect, the expected differ­
ence is zero, H.: x=0 and JLo=O. The t value is given by

whether or not the presence of titanium dioxide affects the dry
time to a significant extent. The difference between each set
of paints is taken, forming a third set of data:

x
t=-­

s./vn
For the data listed, x = -0.25, s.=.5345, n=8 and

t = -1.323. The published t value for (n-I) or 7 degrees of
freedom and 95 percent level of certainty for alternate
hypothesis x;><O is 2.365. The absolute value of the calculated t
is less than the published value.

1-1.3231 < 2.365

So H. cannot be rejected. There is no significant difference
in the dry times under the conditions tested.

Pairing the data minimizes the spread of the standard de­
viation due to drift of sample values with time, or where data
was obtained under alternate conditions, such as at weeks 2,
10, and 16. Presumably, these factors would affect each of the
points in much the same manner, and would be at least par­
tially canceled by taking the difference.

where s. and Sy are the standard deviations of the x and y
samples.

Comparing the calculated t values with values published in
statistical tables provides a quantitative basis for choosing
between two hypotheses concerning the means of two sets of
data. The null hypothesis H.: x-y = Il, where Il = 0 is that both
sets of data come from the same population, i.e. no statisti­
cally significant difference exists between the means. Three
alternate hypotheses are possible: x-y > Il, x-y < Il, or x-y '" Il,
which simultaneously tests the first two. The conditions for
accepting or rejecting H. are given by

ALTERNATE HYPOTHESIS REJECf H. IF

x-y < 6 t < -to
x·y >6 t > t.
x-y '" 8 It I > t••

Where t. is obtained from published tables for level of
certainty a and (n -I) degrees of freedom.

A complete discussion of the above can be found in a good
statistics text such as Miller and Freund. ,.

Macdonald" describes a method for use of the ttest where
the items in two samples can be arranged in pairs. This
method has the advantage of increasing the sensitivity of the
test by reducing the magnitude of the standard deviation. It is
applicable only if there is a physical basis for pairing, and
cannot be used by pairing at random. In the present case, data
from corresponding sets can be paired on the basis of storage
time.

To illustrate, consider the dry times of the XZ-96 solvent­
based white and the corresponding clear. We wish to test

Number of weeks:
White (formula 1)
Clear (formula 2)
Difference

initial
5.5
5
0.5

I
4.5
5

-0.5

2 4
4 6.5
4 7.5
o -1.0

6 8
6 7
6 8
o -1.0

10 16
4.5 6
4.5 6
o 0
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Now-proven water resistance in coatings
for plastics with NEOCRYL A-622, a fast
dry, water-borne polymer.

Polyvinyl Chemical Industries
Dept. 11, 730 Main Street, Wilmington, Mass. 01887 (617) 658-6600

nJ A Beatrice Chemical ColA Division of Beatrice Foods Co.

Don't take our word for it. Test it
yourself. Results prove NEOCRYL
A-622 has superior water resistance
for coating plastics.

We placed plastic panels and parts
ina water tank at 100°Ffor 200
hours. They showed no discolora­
tion, no blistering and no loss of
adhesion.

NEOCRYL A-622, an acrylic co­
polymer, dries approximately twice
as fast as a water-borne alkyd. It is
precoalesced to make formulating

easier for airless or conventional air
spray equipment.

Because of its versatility, NEOCRYL
A-622 can be used clear, or it can
be formulated by conventional
techniques to obtain high gloss
pigmented films. Either way, it
has excellent flow and leveling

properties. It is suggested for use
on such plastic parts as automotive
components, computer cabinets,
toys, sporting goods and furniture.

If you'd like more data, write or call
us. We'll be happy to provide
samples or technical assistance.
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Reaction Mechanism
Of Melamine Resins

Werner J. Blank
American Cyanamid Company'

The structure of melamine resins has a significant effect
on the mechanism of catalysis. The analysis of the volatile
reaction products of amino resins was used as a method
to determine the reactions occurring during the
crosslinking process. With fully alkylated melamine form­
aldehyde resins. specific acid catalysis was found tei be
the dominant crosslinking mechanism. With partially al­
kylated resins. demethylolation and subsequent catalysis
by a general acid catalysis mechanism was found to be the
crosslinking mechanism. In each case methoxy methyl
groups and not methylol groups were found to be the
reactive site.

INTRODUCTION

Commercially available alkylated amino-formaldehyde
resins, such as used in coatings, are complex mixtures
of monomers, dimers, and higher oligomers. Besides
being different in molecular weight distribution, these
products also vary in molar amounts of formaldehyde
and alcohol combined. All these characteristics are in­
terrelated when an amino resin is prepared by a com­
mercial process.

The performance of these amino resins in actual ap­
plication is, therefore, dependent on a rather complex
set of structural characteristics which, in the past, were
not accessible to analytical probing. Furthermore, a
clear understanding of the crosslinking mechanism was
made difficult by the presence of catalyst from the
manufacture of these resins. The assumption that par­
tially alkylated amino-formaldehyde resins are faster
reacting than fully alkylated resins, because of the
higher reactivity of methylol groups compared to the
alkoxymethyl groups, has been found erroneous. Also,
the general belief that strong "acid" conditions are
required for good cure has been found wrong.

Some of the conclusions of this work have been ex­
pressed in previous work, I although in this author's

• Stamford Research Laboratory. Industrial Chemicals Div., 1937 W. Main $1., Stamford.
Conn. 06904

Presented al the Watcr·Bomc and Higher Solids Coatings Symposium. Feb. 12·14, 1979 in
New Orleans, La.
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opinion, no comprehensive understanding of the re­
actions involved emerged from that study.

COMPOSITION
OF MELAMINE-FORMALDEHYDE RESINS

Instead of doing this work with model compounds
which are extremely difficult to synthesize, it was de­
cided to use commercially available resins whose
structure was well defined by analysis. In reacting
melamine with formaldehyde, random substitution of
the -NHz groups is observed. Analysis of trimethylol­
melamine by NMR techniqueZ indicates that mainly the
symmetric compound (No. I) is formed and only small
amounts of an asymmetric compound (No.2):

~ .....CH20H

-.6.~
H/ 'H

No.1

We, therefore, can conclude that, in a highly
monomeric melamine-formaldehyde resin with a
melamine-formaldehyde ratio of > 3, most of the unre­
acted hydrogen on the nitrogen are randomly distrib­
uted and either next to a methylol or alkoxy methyl
group. Therefore, such a resin will have either

_N,CHzOR or _N-CHzOH functional sites The amount
'H 'H .

of these reactive sites should be equivalent to the -NH
content.

There is one exception: If the -NH group is located
next to a bridge in a polymeric unit of the melamine-

formaldehyde resin (-N~HROCHzN-).

Theoretically at least, the bridge unit could also be a
methylene ether group. No analytical tools are avail­
able at the present time to prove or disprove the pres­
ence of such a unit, but other considerations to be
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Figure l-Functlonal groups In melamine resin

discussed later virtually exclude methylene ether and
-HN groups in the same resin. The variety of different
possible functional sites on a melamine resin is shown in
Figure I.

Commercial melamine-formaldehyde resins do not
contain only one type offunctional group, but a combi­
nation. The performance characteristics are, therefore,
a function of the ratio of these functional groups in the
amino resin. In a given amino resin, this probable dis­
tribution of functional groups is influenced by the proc­
ess used to make the resin.

Technically, it is reasonably easy to prepare a
monomeric hexakis(alkoxymethy1)melamine with
only a1koxymethyl functional sites FI; but it is not tech­
nically possible to prepare products with only F2, F3,

F., or Fs (Figure I) functionality. Products made by
commercial processes contain a combination of these
functional sites. Certain combinations are more fre­
quent in an amino resin; others are, for practical pur­
poses, non-existent. For example, a partially alkylated
amino resin could contain F" F2, and F. functionality,
but no F3, Fs, F6 , or F7• In a highly alkylated commercial
resin, F" F 7, and small levels of F2 are normally
present.

All commercial melamine-formaldehyde resins do
contain variable levels of higher polymeric materials.
All possible combinations of bridging units are shown in
Figure 2. Again, as in the case offunctional groups, the
probability for the existence of a certain bridging unit
will vary in different resin types. Methylene bridges
(B,-BJ are, for all practical purposes, non-reactive.
Methylene ether groups (B..B12) should undergo the
normal reaction of an ether group. Present analytical
techniques cannot distinguish between bridging ether
groups. (B ..B12) and polyether side chains (Figure I,
F7). Only circumstantial evidence can indicate the pres­
ence of either bridge ether or side chain polyether
groups. From an application standpoint, it is not very
important to be able to distinguish between either
group. Only the presence or amount thereof is of sig­
nificance.
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For this study, three different types of methylated
melamine-formaldehyde resins and one butylated resin
were selected. The structure of the methylated resins
was clearly established by analysis. More questions
remain to be resolved in the case of the butylated resin.
Table I shows the analysis of these amino resins. The
analysis was performed by conventional wet tech­
niques. The a1koxy content was determined by NMR.

Amino resin I is a commercial version of a highly
methylated melamine-formaldehyde resin. The com­
bined molar ratio of melamine-formaldehyde methanol
(MF6.IMes.z) is shown in the first line of the table. The
combined amount of 6.1 moles of formaldehyde per
~elamine is not an error in the analysis, but an indica­
tIOn that polyether side chains and methylene ether
bridging units are present in the resin. Methanol is
combined in form of methoxymethyl groups (> N­
CH20CH3)·

The subsequent number indicates the molar amount
of methylol groups per triazine (0.3). The expression of
HCHOF measures the amount offree-formaldehyde in
moles of HCHO/triazine (0.075). The amount of
-CH20CH2 - bridging units and polyether side chains
per triazine is shown in the next line (0.5). This number
is an approximation not obtained by analysis, but by
calculation3 from molar ratios and degree of polymeri­
zation (DP) information. All analytical errors can be
magnified in this calculated "polyether" number; but
as long as no reliable analytical tools are available to
determine this amount of polyether groups, the calcu­
lated number offers important clues about the structure

/CH, ............ /CH,OCH, "-

Bl
-N N- B7

-N N-, ./
........CH,OR ROCH,/CH10R ROCH2

............--CH, /CH,OCH,
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-N .............. N-

BB
-N ........... N-

........CH,OR HOCH: '-CH,OR HOCt("

/CH, /CH,OCH, ...........
B

3
-N ............. N- B9 -N N-

'-CH,OH HOCH;" '- ,/CH,OH HOCH,
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Figure 2-Functlonal groups In melamine resin bridges
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AMINO RESIN 2 MFs.•Me:. .•

-NCHzOH '.0

HCHO, 0.19

-eHzOCHz- 0..

-CHz- 02

iiP 2.5

AMINO RESIN 3 MF•.oM~.4

-NCHzOH 0.57

HCHO, 0.07

-eHz- 0.52

-NH U8

iiP 2.'

AMINO RESIN. MFsBuz.1

GPC. MONOMER '8.5
DIMER 11.9

POLYMER 71.8
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of the resin. The degree of polymerization rw was
calculated from gel phase analysis of the resin. Gel
phase gives a good separation of monomer, dimer, and
trimer, but fails to give a good separation of higher
oligomers. The distribution of higher oligomers can,
therefore, be calculated from the ratio of monomer,
climer, and trimer, assuming a natural distribution of the
oligomers. This procedure, although subject to some
error, is sufficiently accurate for products high in
monomer content, but is not acceptable for highly
polymeric products.

Amino resin 2 was a typical commercial partially
methylated melamine-formaldehyde resin.

Amino resin 3 was a higher methylated resin with
high NH content. The -NH content was determined by
NMR.

NH content < I per triazine can also be determined
by potentiometric titration. Amino resin I, as deter­
mined by titration, has virtually no NH groups and
amino resin 2 has a small amount. Amino resin I is sold
at 99+% solids. Amino resins 2 and 3 are sold as 80%
solids solution in n-butanol.

Amino resin 4 was a conventional butylated
melamine-formaldehyde resin, and it was used for
comparative purposes. The analysis methods used for
the methylated resins were not sufficiently reliable for
this resin, therefore, only molar ratio (MFsBuz.S> and
GPC analysis are reported.

Table 1-Composltlon

AMINO RESIN 1 MF•.1 Mes.2

-NCHzOH

HCHO,

-CHzOCHz-

0.3

0.076

0.5

1.88

REACTION MECHANISM OF MELAMINE RESINS

Figure 3-Flow cell design

As a backbone polymer for this study, a 100% solids
polyether polyol was selected. This resin, a reaction
product of bisphenol A with 6.5 moles of ethylene
oxide, has only primary hydroxyl groups and a very
narrow molecular weight distribution. Therefore, it was
very well suited as a model compound.

CHARACTERISTICS OF DIOL

Molecular Weight 506
Viscosity, Brookfield, 25°C, pascals 2.85
MEQ (OH/g) 3.95

This polymer has no residual acidity, therefore, an
acid catalyst had to be used with all coatings formula­
tions. The acid catalyst used in all experiments, if not
otherwise stated, was dodecylbenzene sulfonic acid.

TEST CONDITIONS

Because of the difficulties in analyzing the composi­
tion of crosslinked films, it was decided to collect the
reaction volatiles. From these volatiles, one can con­
clude possible reactions and mechanisms of reaction.
For this purpose, coated panels were cured in a flow cell
and all reaction volatiles were collected and absorbed in
dry n-propanol and analyzed by gas chromatography.

The flow cell (Figure 3) was constructed of 5 mm
window glass and cemented with a silicone rubber
adhesive. The dimensions of the curing.chamber are 105
x 100 x 5 mm.

Preheated air enters the mixing chamber at a flow rate
of 300 mVmin. The air is withdrawn from the main
chamber at a lower rate of 100 ml/min. A coated and
predried panel is inserted into the flow cell. The
chamber does not have to be closed air tight. Reaction
volatiles are drawn from this chamber into the absorp­
tion liquid. The panels were either inserted into the flow
cell at the baking temperature or at a lower temper­
ature, and the temperature was raised to the baking
temperature within 5-7 min. The heat-up rate ofa panel
in the flow cell and a panel in a forced air oven was
about the same and required about 5 min to be within
5°C of the baking temperature.
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Table 2-Reacllon VolalUes

EQ 1 > NCHzOH~ NH + HeHO

[Q 3 > NCHzOH • ROH~ HeHlOR + H20

Table 4-Volallles, Dry-WeI-Amino Resin 1

Compoei!ion: MF•.1 Mea.:; NCH1OHo.3 • HCHOf 0.075' ~H2OCH1-O.6'

OP UI

811ti"lCondition~ 20 min. l00~ 1SOoC 1212~ JQ2"F)

Film Thick,... "m: 2S

emlyn. ,,: 0.84

Potyol/Amino Rnn 1: 12.5137.5

2.•1/1

~

MOL. VOLAT'lES/TRIAZINE

HeHO 0.36

2."

0.83

J.5

For these experiments, either molecular sieve dried
(dry) air or air saturated at room temperature with
moisture was used (wet).

The test panels used were 100 x 300 mm aluminum
panels. These panels were dried and stored in a desic­
cator before use. Drawdowns were prepared in the
open air, weighed immediately, and stored in the desic­
cator before use. When a solvent containing formula­
tion was tested, the panels were dried at 45°C for 45 min
in a forced air oven after drawdown. They were then
weighed and stored in the desiccator. Even with these
precautions, it was not possible to completely exclude
moisture from the reaction chamber. Even the very
short handling in the air was sufficient for small
amounts of water to be absorbed in the coating. There­
fore, analysisJor water as a reaction product was aban­
doned. Accurate measurements of the amount of water

Table 3-Volallles, Amino Resin 1

AMINO RESIN 1

Compo.itkln: MF6.1 M,s.,; NCHZOHO.3 • HCHOF 0.016 • -eH 2OCH'-O.5

OP 1.68

Film Thicknea, IJ m: 2S

CltlfV". ,,: 0.84

POLYOL/AMINO RESIN 1 1512. 62$/9,5 5OISO

OH/TRIAZINE 4.48/1 2.49/1 1.49/1

MOL. VDLATILES/TRIAZINE:

HeHO 02 0.52 0.33

MoOH '.0 3.07 2.'
METHYlAl 0.09

H,O 1.ll2 o.n 0.5
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volatilized would have been of interest, but the required
effort was not justified by the results expected from this
work. Therefore, the efforts were mainly aimed at
analyzing for formaldehyde, alcohol, and other volatile
reaction products.

REACTION VOLATILES

Wohnsiedler' has shown in his work on an alkyd
melamine resin system that a variety of reactions can
take place. Possible reaction schemes are shown in
Table 2. He did not mention the influence of water on
the self-condensation reaction (EQ5) and he did not
consider demethylolation (EQ,) as major reaction steps
required for crosslinking of melamine resins.

In Table 3, the reaction volatiles ofamino resin I with
the polyol were studied at different ratios of polyol to
amino resin, 75/25, 62.5/37.5, and SO/50 at a baking
schedule of20 min at 150°C. The reaction was catalyzed
with 0.84% of dodecylbenzene sulfonic acid based on
the total binder. The 100% solids resin blend was low
enough in viscosity to be applied by drawdown without
any dilution. Immediately after drawdown, the coating
weight was determined. The dry film thickness of the
coating was 25 JLm.

Assuming only reaction between the methoxy and
the hydroxyl groups of the polymer (Table 2, EQ,), the
molar amount of methanol should be equivalent to the
molar amount of hydroxyl groups in the polymer. Any
excess of methanol has to come from self-condensation
or hydrolysis of the melamine resin (Table 2, EQ5.1I)'

IR analysis of the cured film did not show any evi­
dence of increased HN <levels, therefore, self­
condensation of melamine according to EQ5 must be
taking place. The level of formaldehyde found in the
reaction volatiles also indicates a demethylolation re­
action. The resulting -NH groups, from the demethylo­
lation reaction, react either with some remaining
methylol or methoxy groups. There is obviously no way
to account for the amount of water collected in the trap.
All reaction water has to be derived from the reaction of
methylol groups (Table 2, EQ,.3.•). Assuming that some
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Table S-Voilltllee, Tempenltu..-Amlno Reeln 1 Table ~Vol8tllee, Cat8IY8t Level-Amino Reeln 1

Composition: MF1.1 Mea.I; NCH ZOHo.3 • HCHOF 0.071' ~H2OCH2-0.ll

Of' 1.•
Film Thieln...... IJ. m: 25

Film Thic*,.... jl m: 26
62.5137.5

Cltllylt, "': 0.84
OHnrllzine: 2.48/1

Polyol/Amino Reain 1: Q.SI71.5

OHfTriuiM : 2..../1

BAKING TEMPERATURE 20 MIN., DC ~ .!!!... ~ ~

MOL. VQlATllES!TRIAZINE

HeHO

MoOH

0.38 0.5 0.86 0.8

2.8 3.1 3.1 4.3

OAV!WETI
CATALYST. " 0.88 1.75 2.625 3.5

MOL. VOLATILESITRIAZINE

HeHO 0.361.191 0:38 (0.48) 0.34 10.39) 0.39 (0.541

MoOH 2."'3.01 2.5 13.4:11 2.36 (3.43) 2.50 (3.4)

Film T'hic:kMll, Il m: 2S

Table 7-Volatiles, Catalyst Level-Amino Resin 1

Compolition: MFa., M.S.2 • NCHzOHo.3 ,HCHO F 0.0715 ,-eH2OCH2-0.151

DP 1.68

3.52.625

DRY IWET)

1.750.88

0.41.541 0.451.58' 0."'0.71 0.8 (0.84'

2.5613.64) 2.86 (3.93) 2.7713.78) 2.9313.92)MoOH

HCHO

CATALYST, "

MOL. VOLATILESITRIAZINE

Polyol/Amino Rtlin 1: 62.51375

OH/Triazi.....: 2.C911

film can have a substantial impact on hydrolysis, de­
methylolation, and self-condensation reactions.

In the presence of a sufficient excess of me­
thoxymethyl groups, these groups will be hydro­
lyzed on extensive overbake; after loss of most of the
methanol, hydrolysis of the melamine/polymer
backbone linkages could take place. Indeed some evi­
dence for this has been found in some coil coatings
which can lose solvent resistance on overbake. Under
most normal baking conditions, sufficient moisture is in
the air to cause self-condensation of a hexa(alk­
oxymethyl) melamine resin. The release of form­
aldehyde from this reaction cannot be eliminated.
Therefore, a reduction in residual methylol content of a
hexa(methoxymethyl)melamine resin to reduce loss of
HCHO by demethylolation during cure is, under nor­
mal humid conditions, not sufficient.

In Table 5, the volatile loss at increased baking tem­
peratures is shown. Indeed as expected, raising the
temperature from 125° to 200°C increases the level of
self-condensation reaction and about doubles the loss
of HCHO.

Table 6 gives the volatiles as a function of catalyst
level at dry and wet conditions. At 100°C cure temper­
ature in a dry atmosphere, amino resin I does not self­
condense even in the presence of large levels of acid

of the water hydrolyzes the melamine resin, we arrive at
the following equation for the reaction water:

H,O Volatiles = EQ, + EQ, + EQ, - EQ,

The larger amount of water formed in the collector,
therefore, has to come from water absorption of the
uncured film and the panel. Therefore, in subsequent
work, the amount of water collected was measured, but
not reported.

Raising the level of amino resin I from 25% to 37.5%
or a ratio of hydroxyl/triazine of 2.49/1 again produces
higher than calculated levels of MeOH. At the 50/50
ratio of polyol/melamine resin, some traces of methylal
were formed in the reaction mixture. This was the only
occasion where the formation of methylal was ever
observed. The overall reaction responsible for forma­
tion of methylal is shown in Table 2, EQ7' Again, sig­
nificantly higher levels of methanol volatiles compared
to the theoretical level were observed. J. N. Koral and
coworkerss found in their work formation of methylal as
self condensation product of hexa(methoxymethyl)
melamine and concluded that methylal is the only reac­
tion product of self condensation. Their experiments
were done under dry nitrogen.

The fact that methanol is the reaction product of the
self-condensation reaction and not methylal led to the
concept that not only water in the film but possibly the
humidity of the air could have an influence on hy­
drolysis and self-condensation reaction of a fully al­
kylated melamine resin.

Therefore, air was saturated at room temperature
with moisture and introduced into the flow cell. This air
will be identified in the experiments as "wet". Calcula­
tions show that at 150°C the relative humidity of such
wet air is about 1%.

The experiments in Table 3 at the 62.5/37.5 polyol/
melamine level were repeated with slight modifications.
Panels were inserted into the oven at 100°C and heated
within 8 min to 150°C. This slower heatup rate gave
more reproducible results. The tests were further run
with dried and wet air. The results are shown in Table 4.
Surprisingly, a significant increase in HCHO (0.8
moles) and methanol (3.5 moles) volatiles was found,
which shows that diffusion of moisture in the air into the
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film Thidtneu , IJ m: 25

Catalyst. "J': 0.385

Blki"l Conditions. 20 min., "C: l00~ 12S"C (212 ~302°F)

Table &-Volatlles, Dry-Wet-Amlno Resin 2

cure. This amount of HCHO is partially derived from
free-formaldehyde (0.189) and partially from a de­
methylolation reaction (0.66). This would indicate that,
under the reaction conditions described, demethylola­
tion and formation of -NHCH20CH3 groups (Figure 1,
F.) is a major reaction step. The molar amounts of
methanol evolved are about equivalent to the moles of
hydroxyl groups in the polyol used. This would indicate
that methoxymethyl groups are the reactive site.
Higher humidity also increases the HCHO and
methanol volatiles. The difference between dry and wet
conditions is smaller than for amino resin 1, although
the absolute level of HCHO volatilized is higher.
Therefore, demethylolation is a major reaction step in
the cure of a partially alkylated resin.

The rather high formaldehyde content in the volatiles
of methylated melamine-formaldehyde resins is of con­
cern, so a conventional solvent soluble butylated
melamine-formaldehyde resin was used for compari­
son. This resin is typical of the majority of melamine
resins used in coatings.

Amino resin 4, as shown in Table I, is a polymeric
resin. Approximate methylol content is 5-7% weight.
This resin is supplied as a 75% solution in n-butanol.
Most butylated resins are catalyzed with carboxylic
acid. Therefore, 2% maleic acid was used as a catalyst.

Table 9 shows the volatile composition. The amount
of formaldehyde released during cure is greater than
that of the methylated resins tested. The n-butanol re­
leased is also of the same order as the hydroxyl groups
in the blend. Increased humidity raises the form­
aldehyde to a very high level. There is some discrep­
ancy in the amount of n-butanol released under wet
conditions which remains to be resolved.

The reaction volatiles for all partially alkylated
melamine-formaldehyde resins indicate that de­
methylolation is a major reaction step (Table 2, EQ,).

Therefore, if it is not the methylol but the _N,~CH20R
"H

group which is the reaction site, significant reduction in
formaldehyde could be achieved by preparing such a
resin.

Amino resin 3, which is a higher alkylated, high NH
resin, fits the description for such a product. Indeed,

0.96

1.97

WETDRY

0.85

1.71MoO"

HeHO

MOl. VOlATILES!TRIAZINE

Composition: ~5.8 Me,.8; NCHzOH1 • HCHOF 0.118' -CHzOCHz- o.•

Dfl 2.5

Polvol/Amino Resin 2: 56.5/43.5

OH/Triazine: 1.74/1

catalyst. Increased moisture in the air again signifi­
cantly increases self-condensation. At a catalyst level
higher than 1.75%, no further increase in self­
condensation is found up to a level of 3.5%.

These data show that higher temperature and higher
humidity in the air are mainly responsible for the self­
condensation reaction of a fully alkylated melamine
resin, but that increased acid catalyst levels are not.
Therefore, decrease in performance of highly catalyzed
coatings is probably not caused by a different extent of
self-condensation reaction of the melamine resin, but
rather by interaction of the acid catalyst with the sub­
strate interface or by a change in migration rate of ion
and water through the film.

Increasing the baking temperature from 100° to 120°C
(Table 7) brings the expected increase in methanol and
formaldehyde evolution, but otherwise, no change in
the already observed pattern occurs.

In another set of experiments, the partially methyl­
ated melamine-formaldehyde resin, amino resin 2, was
selected as a crosslinker (Table 8). This crosslinking
agent has methylol and metholliY groups as potential
functional sites. The films were predried for 45 min at
45°C to remove the n-butanol solvent after drawdown.
Using a 0.38% catalyst level and a baking schedule of 20
min at 125°C, 0.85 mole of HCHO is released during

Table ~Volatlles, Amino Resin 4 Table 1G-Volatlles, Dry-Wet-Amlno Resin 3

Composition: MF"Me3 ... : NCHZ0Ho.67' HCHOfO ,07' NHU1

DP 2.1Blki.... Conditions, 20 min. "C:

Film Thickn... , Il m:

catalyst. MA %:

PoIyoi/Amino RMin 4:

OHfTriuine:

100~ 150 1212 ----.. 3Q2"FI

2S

68.6/43.5

2.'''/1

Film Thick,.., ~m:

PoIyolfAmino R..... 3 :

OHfTriazint :

2S

0.38S

68.5/-'3.5

1.46/1

WET lWr;ing Conditions, 20 mWl. ·C:

MOL. VOLATllES/TRIAZINE

HeHO

•..suo"

0.9ll

2.1

1.43

1.8

MOL. VOLATILES/TRIAZINE

HCHO

MoO"

02.

1.08
0.32
1.91
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Figure 4-Reaction pathway (specific acid catalysis)

reprotonated and. therefore, is the end product of the
reaction.

Most of the methanol collected as volatiles can be
accounted for as a product of the crosslinking reaction.
Assuming complete reaction of the functional groups of
the backbone resin with the fully alkylated melamine­
formaldehyde resin, for each mole offunctional groups,
one mole of methanol has been formed in the volatiles.
Any excess methanol has to come from hydrolysis of
the melamine resin (Table 2, EO.). This finding is also
confirmed by the tests conducted under dry and wet
conditions, which show significant increase in
methanol and formaldehyde levels in the volatiles.

At the lower baking temperature especially, this ap­
pears to be the only mechanism which causes self­
condensation of the fully alkylated melamine resin. It is
rather surprising that water can, during the baking
process, diffuse into the film and hydrolyze the amino
resin. One would assume that the reaction volatiles
such as methanol or formaldehyde would prevent any
diffusion into the coating film. Calculations show that

FAST

FAST

FAST

SLOW

this resin gives reduced formaldehyde emission under
dry and wet conditions (Table 10). The increase in
formaldehyde volatiles under wet cure conditions is still
observable, but not nearly as pronounced as in a highly
alkylated resin. (Amino Resin I).

Using a weaker acid catalyst, such as a partial ester of
pyrophosphoric acid, gives excellent cure with amino
resin 3. Increased levels of catalyst at a baking temper­
ature of 100°C produces a very low level of form­
aldehyde. The higher level of acid does not increase the
formaldehyde loss (Table II).

MECHANISM OF CROSSLINKING

Fully alkylated melamine-formaldehyde resins
(amino resin I) have been studied extensively by Koral,
et al. 5The need for a strong acid catalyst, such as pTSA,
is described. Weaker or undissociated acids do not
effectively catalyze the reaction. Therefore, it can be
assumed that specific acid catalysis is the catalyzing
mechanism for fully alkylated melamine-formaldehyde
resins. 6

,7 A proposed reaction pathway is shown in Fig­
lire 4. The formation of the carbonium ion determines
the maximum rate which can be obtained. The car­
bonium ion can recombine with the split off alcohol or it
can react with the functional groups on a polymer, such
as hydroxyl, carboxyl, amide, or mercapto.

The overall rate of crosslinking will be determined by
the reaction rates of all reaction steps. Indeed different
rates of reaction have been observed for hydroxyl, car­
boxyl, and amide groups by Koral, et al. 5So, for exam­
ple, an already formed crosslink between polymer and
crosslinking agent can be reprotonated and form a
carbonium ion which then in turn can react with the
alcohol which has been split off from another alk­
oxymethyl group. Therefore, bonds are formed and
broken continuously during the crosslinking process.
The loss of the alcohol by diffusion and evaporation
has, therefore. a significant influence on the reaction
rate. Absolute rate measurements in a coating film are,
therefore, virtually impossible. The rate offormation of
the carbonium ion can be approximately measured if a
mercaptan is used to scavenge the carbonium ion. The
mercapto/melamine resin (NCH,SR) linkage cannot be

Table ll-Volatiles, Catalyst Level-Amino Resin 3

+ HCHO

CompositIon: ~MI3.• ; NCH20Ho.57 • HCHOF 0.07' NH1.48

OP 2.1

Film Thickness, 11m: 25

Polyol/Amino Resin 3: 56.5/43.5

OHfTrWlne: 1.4611

Baking Conditions, 20 min., °C: 100 (212°FI

CATAl YST. DMAPP 1 ~ 2 ~

1.35 1.3

MOl. VOlATlLESITR1AZINE

HCHQ

MoO"

0.2 0.15 0.11

1.3

0.15

1.36

Figure &-Reaction pathway (general acid catalysis)
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+ HCHO
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Figure ~eactlon of partlelly eikyillted
mellllTllne resin

Figure 7-Comperlson of seryllc/emlno resin 3 using elkyl ecld
pyrophosphete end p-toluene sulfonic ecld es celelysts

the melamine, but not very reactive with carboxyl
groups.

In most coating systems, one can, of course, observe
an overlap of specific or general acid catalysis. Figure 6
gives the reaction products of a partially alkylated
melamine-formaldehyde resin under specific and gen­
eral acid catalysis conditions. Volatile tests have indeed
shown that reduction in formaldehyde can be observed
using increased levels of a strong acid catalyst (H+s).

With highly alkylated, high NH melamine-(amino
resin 3) formaldehyde resin, the cure response is sig­
nificantly better with a weaker acid than a stronger acid.

0.1

--DMAPP

-pTSA

0.5
CATALYST MEQ/lg

ACRYLIC/AMINO RESIN 3
Acoylic. OH. COOH
Acoylic/Amino 86/36
BIking Cond. 20 min. 93'C
Film Thielen. ~ m 26
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o
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about 10% of the water contained in the air flowing
through the cell participates in the hydrolysis of the
melamine resin.

The reaction of partially alkylated melamine­
formaldehyde resins with hydroxyl functional polymers
proceeds readily in absence of strong acid catalyst. The
assumption that no catalyst is required is wrong. Com­
pletely neutral, salt-free systems will not react with a
partially alkylated resin. For example, amino resins 2
and 3 will not react with the polyol used in this study at
150°C baking temperature. Kinetic hydrolysis studies
of methylated trimethylol melamine and hexakis
(methoxymethy1)melamine6•7 clearly show a different
mechanism, indicating that general acid catalysis is in­
volved in -NH CH,OR functional amino resins. There­
fore, any undissociated acid, salt, or weak acid should
be a good catalyst.

These studies6•7 do not clarify the reaction mecha­
nism of a partially alkylated melamine-formaldehyde

. S h . . h N/CH,OR f . I'resin. uc a resin Wit - 'CH,OH as a uncttona site

should react by a mechanism similar to a fully a1kylated
product; but the actual performance of a partially alky­
lated melamine-formaldehyde indicates a general acid
catalysis mechanism.

Our work with a partiaily alkylated melamine­
formaldehyde resin (amino resin 2) shows that de­
methylolation (Table 2, EQ,) is a major reaction step in
a partially alkylated melamine-formaldehyde resin.
Therefore, the behavior of a partially alkylated and a
fully a1kylated, high NH melamine-formaldehyde resin
is very similar in a coating formulation. This is not
surprising because, after demethylolation of the par­
tially a1kylated melamine-formaldehyde resin, a fully
a1kylated, high NH melamine-formaldehyde resin is
formed. Figure 5 shows the reaction path. In this mech­
anism, possibly a Schiff base intermediate is formed
and not a carbonium ion. The resulting Schiff base is
reactive with hydroxyl, amide, and other -NH groups of
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Table 13--Low Temperature Cure of Combinations
Of Amino Resins

The only way to improve stability in a water system
would be to choose resins with very low acid number,
thus reducing the level of catalyst in the system. This
improved stability can indeed be observed in emulsions
which give excellent stability with partially alkylated
melamine resins.

It is also a fallacy to expect improved stability in an
amine neutralized, water-borne coating if the strong
acid catalyst, such as pTSA, is omitted from the for­
mulation.

On baking, most of a strongly basic t-amine will have
to leave the film before a fully alkylated melamine­
formaldehyde resin will start to react. This temperature
is usually above 135°C. Addition of larger levels of acid
catalyst will not enhance the cure response at lower
temperatures. A partially alkylated or a high NH
melamine-formaldehyde resin will react in the presence
of the amine, or at about 110-125°C; this can result in
poorer water-resistance and increased blister tendency.

Crosslinking agents responding to two different
mechanisms of catalysis should not be blended in a
formulation if low temperature cure is desired (Table
13). The increased basicity of the partially alkylated or
the high NH melamine resin is sufficient to neutralize
portions of the strong acid catalyst and, therefore, re­
duce the acidity of the system. The weak acid catalyst
on the other hand will not catalyze the fully alkylated
resin. This effect of cure inhibition is only observable at
lower cure temperature, but not at temperatures above
150°C.

DRY FILM THICKNESS, ~m

HARDNESS, KNOOP, KHN25
MEK RESISTANCE, DOUBLE RUBS

Unpigmented Systems

Cure - 20 Minutes a193Q C.

Substrate - Zinc Phosphate Treated CRS

21 21 21 21 22

22 1.7 2.3 8D 7.0

25 20 25 100 200+

2-2-~2.-

70 70 70 70 70

15 15 15 - 30

15 15 15 30 -

0.5 - 1.0 1.0 -

OB4 1.68 - - 1.68

SOLIDS, WEIGHT %

SOLIDS, WEIGHT"

SOLIDS, WEIGHT %

DMAPP , % ON TRS

OOBSA , ox. ON TRS

SYSTEM

ALKYD

AMINO 1

AMINO J

CATALYST

CATALYST

Table 12-Low Temperature Cur_White Gloss Enamels

Total Non-Volltil, - 60%
Pigment - 44% TiOl
Binder - Alkyd/Amino· 66135; Alkyd.
Total SOI.....1 - XyttnelButlinol • 75/25
Film Thickness. ~ m 25

Therefore, only a weak acid is an acceptable catalyst.
Figure 7 gives a comparison of a hydroxyl functional
acrylic resin crosslinked with amino resin 3 and
catalyzed with an alkyl acid pyrophosphate and p­
toluene sulfonic acid catalyst. At equal MEQ of acid in
the system, the stronger acid is a poorer catalyst. This
effect can be explained by the increased basicity of the
triazine ring of a highly alkylated, high NH melamine­
formaldehyde resin leading to a protonation of the ring
and reduction in reactivity.8

Comparing the cure response of amino resins 2 and 3
in a coating system (Table 12), it can be seen that the
highly alkylated, high NH amino resin is faster reacting
than the partially alkylated resin at lower cure temper­
atures (120°C). The demethylolation step which is quite
fast at higher temperatures slows considerably at tem­
peratures below 120°e.

The difference in cure mechanism between fully al­
kylated and partially alkylated, fully alkylated, high NH
melamine-formaldehyde resins have significant im­
plications from a formulation standpoint.

Fully alkylated melamine-formaldehyde resins give
good cure response in the presence of a strong acid
catalyst, and the cure response can be significantly
inhibited by amines and pigments with reactive sur­
faces. Contrary to the common opinion, fully alkylated
melamine-formaldehyde resins are not slower curing
than partially alkylated resins, if properly catalyzed.

Partially alkylated and fully alkylated, high NH
melamine-formaldehyde resins are, with respect to
catalysis, much more forgiving. Amines will reduce the
cure response, but will not inhibit the reaction; pig­
ments will have no or only a slight effect on the cure
rate. Stability, on the other hand, is not as good as that
offully alkylated resins, even in absence of a strong acid
catalyst.

In water-borne coatings, the amine salts of the car­
boxyl groups are an excellent catalyst for partially al­
kylated or high NH resins, regardless of the pH of the
system. Therefore, stability of fully alkylated resins in
water systems is superior to partially alkylated resins.

AMINO RESIN

CATAlYST DMAPP" OF TRS

CURE: 20 MINUTES AT 93°C. :

HARDNESS. KNOOP. KHNZ5 1.0

HARDNESS, PENCIL 58+

MEK RESISTANCE. DOUBLE RUBS 5

CURE: 20 MINUTESAT 12'''C.:

HARDNESS, KNOOP, KHN26 11.0

HARDNESS, PENCIL H-2H

MEK RESISTANCE, DOUBLE RUBS 200+

•
~ 0.8 ~

5.0 2.5 9.0 2.0 8.0

8-HB B-28 HB-F 58+ 8-HB

50 5 125 10 75

16.0 11.5 --
H-2H H-2H --

2llO' 200+ - -

CONCLUSION

Understanding the mechanism of catalysis of amino
resins is essential to predict the behavior of a
crosslinking agent in a complex paint system. General
acid and specific acid mechanisms are responsible for
catalysis of different amino resins. A. Berge l distin-

guishes between primary (_N:::~H20R) and secondary

-N~~~:g~ alkoxymethyl ether in melamine resins;

kinetic hydrolysis studies show that primary ether
groups are catalyzed by a general acid catalysis mecha-
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nism and secondary ether by a specific acid mechanism.
Unfortunately, existing commercial partially alkylated
amino resins, which are known by experience to be
catalyzed by weak acidic catalyst or by a general acid
catalysis mechanism, do not contain a sufficient
amount of primary ether groups to account for such a
mechanism. Our work has shown that demethylolation
of partially alkylated melamine formaldehyde resins
and the formation of primary ether groups is a major
reaction step. The thus formed primary ether function­
ality is then catalyzed by a general acid catalysis mech­
anism. Highly alkylated high NH resins low in methylol
content also have shown to be reactive by the same
weak acid catalyst, which confirms A. Berges proposed
mechanism.

Fully alkylated, only secondary alkoxy groups con­
taining melamine resins require a strong acid catalyst
for cure, which agrees with A. Berges mechanism. In
previous publications,S formation of methylal was
claimed as the reaction product ofthe self-condensation
reaction. Under practical conditions, in the presence of
small amounts of moisture, no formation of methylal
was observed; however, it. was found that hydrolysis
and demethylolation is the actual mechanism of self­
condensation of hexa(methoxymethyllmelamine. This
work also shows that the composition of the volatile
reaction products depends to a large extent on the com­
position of the amino resin, the catalyst used, and the
application conditions. Conventionally used, partially
butylated and methylated melamine formaldehyde
resins emit the largest level of formaldehyde during
cure, fully methylated melamine formaldehyde resins
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emit less, and highly methylated high NH resins do emit
the least formaldehyde. Increased moisture in the bak­
ing oven has significant effect on increasing form­
aldehyde emission and self-condensation. A similar
trend is seen with increased baking temperature.
Higher catalyst levels surprisingly have only a small
effect on the level of formaldehyde emitted and higher
levels of catalyst combined with a reduction in baking
temperature can actually reduce formaldehyde emis­
sion.
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Colorimetric Assessment
Of the Degree of Flocculation
Of Inorganic Color Pigments

Siegfried Keifer
BAYER AG*

In the case of inorganic color pigments, flocculation
causes characteristic shifts in the color effect as com­
pared with the ideally dispersed pigment. The flocculates
are not regarded as coarser particles, but as local areas of
higher pigment concentration. This principle makes it
possible to establish by experiment a relationship be­
tween the pigment concentration-or between the dis­
tance apart of the pigment particles-and a selected color
value. As a result, it is possible, conversely, to determine
the mean concentration in the flocculates with the aid of
an existing color value. The relative degree of flocculation
derived from this enables-forthe first time with inorganic
color pigments-information to be obtained about the
packing density in the flocculates.

INTRODUCTION

The coloring effect ofan inorganic color pigment within
a certain type of pigment is influenced, above all, by the
particle size and the particle size distribution-factors
which are fixed by the manufacturer during production.
Because of the relatively high refractive index of inor­
ganic pigments, the scattering power plays a major role
in the color effect. As is known, color is the result of the
counter-play of absorption and light scatter. Since the
scattering power is dependent not only on the particle
size but also on the distance between the particles, i.e.,
on the pigment concentration and on the uniformity of
dispersion of the individual pigment particles in the
medium (the state of flocculation), the said geometric
parameters have a very considerable influence on the
color effect.

The aim of this work was to investigate the extent to
which particle distance, the distance apart of the indi­
vidual pigment particles, influences the coloring of in­
organic color pigments. Conversely, the extent to
which the flocculation can be quantitatively determined
from the amount in which the color in a given paint
differs from a system in which the pigment is, for all
practical purposes, ideally dispersed was also studied.

This article was published in Fa,bt &: Lock. 84 (1978), p. 942·946. and is reprinted here by
permission of the publisher.

-Technical Se..... ice Dept. for Pigments. Krefeld·Uerdingen. Germany.
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FLOCCULATION OF INORGANIC
COLOR PIGMENTS

According to a definition given in DIN 53 206 (particle
size analysis, basic terms), a flocculate is an agglomer­
ate occurring in pigment/binder systems that can be
broken up by low shear forces. This definition harbors
the risk that, as a result of the use of the word agglomer­
ate, flocculates are imagined to be something which
they are only in exceptional cases. Agglomerates are
instinctively thought of as globular, tightly packed ac­
cumulations of individual pigment particles. The level
of flocculation is assessed through the size of these
accumulations. However, with inorganic pigments, a
picture such as this is very rare and usually occurs as
the result of shock effects due to incorrect letting-down
of mill pastes. Strictly speaking, these agglomerates are
not flocculates any more, since, generally, they cannot
be broken up again with the finger in the rub-out test or
on recoating.

In an earlier paper, determination of the degree of
flocculation of white pigments through the use of the
scattering power was studied.! Flocculation was de­
fined as local convergences of individual pigment parti­
cles to less than the expected mean distance on the basis
of the nominal pigment concentration with equidistant
distribution. This definition can easily be extended to
inorganic color pigments. The flocculates are then re­
garded as areas of higher PVC than the nominal PVC
expected from the formulation. This obviously means
that there must also be areas in the film with lower
pigment concentration or even without any pigment.
These pigment-free areas are the most striking feature
of electron micrographs taken of flocculated systems
with inorganic pigments. The flocculated pigments sur­
round these pigment-free areas in relatively loosely
packed, multi-strand, three-dimensional chain and lat­
tice structures. The more they are in evidence, the more
pronounced is the flocculation,

In this connection, it is helpful to refer to the scanning
electron micrographs, published by Zorll,2 of ion­
etched film cross-sections which illustrate the de­
scribed phenomena in an almost picture-book form.
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Figure 1-Shade of iron oxide red pigments as a function of
particle size. Legend:

function of particle size -----­
PVC 10-35 --- -------------
degree of flocculation A-F .

Particularly impressive are the pigment distributions or
pigment-free areas in relation to the PVC, a subject
which will be dealt with later.

Aside from the findings that can be derived from
electron micrographs, there are other points which
argue against describing the flocculates as coarser par-

ticles. The optical properties of flocculated systems, in
particular, can be better described as differing con­
centration distributions in the film, which Balfour and
Hird 3 did, also using Ti02 pigments. They were also
able to show that the individual pigment particles in a
flocculate are nearly resolved by visible light, meaning
that the flocculate does not behave optically like a
coarse particle .

The relationship between the change in shade and the
particle size or the distance between the particles can be
demonstrated very clearly with the aid of iron oxide red
pigments. Figure I, in a chromaticity plane of the AN
system, shows the change in shade of iron oxide red as a
function of particle size. The unbroken curve starts in
the top right corner with the finest iron oxide red. The
broken straight line details the change in the color coor­
dinate of a fine-grain iron oxide red pigment with the
PVC, i.e., with the particle distance in ideal dispersion.
The points plotted with letters are the color coordinates
of this pigment in binders of different wetting power,
i.e., with different degrees of flocculation. With in­
creasing PVC, or decreasing particle distance and in­
creasing degree offlocculation, the shade changes only
slightly towards blue. The saturation nevertheless de­
creases considerably. Up to medium degrees offloccu­
lation, the color coordinates follow the PVC line. Only
with heavy flocculation does the shade shift somewhat
more noticeably towards blue. While the saturation
declines slightly with increasing particle size, the shift
in color is much more marked. The flocculates do not
behave in the manner of coarser particles in this exam­
ple either.

According to our definition, the wider the particle
distance distribution curve, the greater the flocculation
of a system. This is illustrated in the graph in Figure 2.
The relatively tight distribution curve of the particle
distance with ideal dispersion widens out during floc­
culation and the maximum shifts in the direction where
the distance between the particles is shorter. 3 While
there is a large number of smaller particle distances in
the flocculates, the low-pigmented areas can count only
a small number of larger particle distances. This is the

/
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Figure 2-Particle distance distribution
curves on ideal dispersion and on floccula­
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FAC TOR OF REFLECTION

0,40

Figure 3-Reflection spectrum of iron oxide red (PVC 10%)

RDF
RDF =(PVCFL -1\ • 100

PVC 'J
Rx-Rz

RELATIONSHIP BETWEEN PARTICLE DISTANCE
AND COLOR EFFECT OF
INORGANIC COLOR PIGMENTS

According to the definition previously given, maxi­
mum flocculation exists when the entire pigment is
flocculated up to the CPVC and the remaining volume
of the film is pure binder. There is no flocculation if the
nominal PVC is uniformly distributed over the entire
film. The object is to establish the intermediate values
via the level of color deviation so that the degree of
flocculation can then be determined.

As a result of shortening the distance between the
particles on flocculation, the color ofan inorganic color
pigment changes in a characteristic fashion compared
with the same pigment in an ideal dispersion. If the
change in color quality is linked with the particle dis­
tance, or more simply expressed, with the PVC-then it
is possible, conversely, to obtain information about the
mean PVC of the flocculates, defined here as the floc­
culation PVC, or about the degree of flocculation. A
necessary condition for this is that the color values of
the color pigment are determined in ideal dispersion as a
function of the PVC.

Figure 4-R, - R, value of a fine-particle iron oxide red pigment aa
a function of PVC; determination of flocculation PVC (PVCFJ

w w w ~ SO ~ ro
----PVC (%1------
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i 1\ ~
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I I
I I

J I IPVC FL, , i

The decrease in saturation could also arise through a
lower absorbing power. A comparison between the re­
flection spectra of a flocculated and a non-flocculated
system (Figure 3) shows clearly that it is the reduction
of scattering power that is primarily responsible for the
decline in saturation. The difference in height between
the absorption range and the maximum of the scattering
range in the reflection spectra gives an indication of the
colorfulness or saturation of the system.

700600

/
/

/
/

/
/ ....... HEAVY

/ FLOCCULATION

~
'I
~

IDEAL DISPERSION .........

SOD

--- WAVELENGTH lnml----_

400

main reason for the decline in the scattering power in
the flocculation of scattering pigments. The scattering
power is dependent, first of all, on the number of scat­
tering particles per unit volume. If the distances be­
tween the particles become shorter than half the wave­
length of light, because of increasing' pigment concen­
tration or because of flocculation processes, there will
be disruptions in the scattering processes. This can be
explained simply by saying that light is no longer able to
resolve two individual pigment particles whose dis­
tance apart is less than half of the wavelength of light,
i.e., they act optically like one scattering particle. The
number of particles capable of scattering decreases
again below a certain particle distance. The resolving
capacity for individual pigment particles by red light is
comparably less than by blue light. On reducing the
distance, the scattering power for the red light drops
more appreciably than for the blue light, and, as a
result, it is generally a shift to blue that occurs.

Until now, it has been assumed that the change in
color that occurs with the flocculation of inorganic
color pigments is based on the decline in the scattering
power. On comparing a flocculated and a non­
flocculated system of the same pigment, it is immedi­
ately evident that, irrespective of the color, the floccu­
lated system always appears darker, less colorful, and
somewhat bluer. This in itself suggests a decline in the
scattering power. It is improbable that, because of floc­
culation, the absorbing power, i.e., the color strength,
increases and, as a result, the sample becomes darker.

0/10

0,20

0,30
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Figure ~Iocculatlon behavior of a chrome
oxide green pigment In various binders.
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Figure 6-Flocculatlon behavior of an Iron
oxide yellow pigment In varloua binders.

Legend: (see Figure 5)
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COLORIMETRIC ASSESSMENT OF FLOCCULATION

EXAMPLES OF APPLICATION
FOR THE RELATIVE DEGREE OF FLOCCULATION

'035301510

7,5

R.-Rz
L6,·PA5TE.--'"'",,-
MEDlUM'OIL ALKYD RESIN ~
._._._.~"

•SHORT-OIL DCO ALKYD ~e • _

.-.-.........:::.".
20 25

------- pvc 1"'1 -----_

Figure 8-R, - R, value of an iron oxide red pigment as a function
of PVC

RDF = ( pvc..,. _ I ) x 100
PVC

In the formula, PVC represents the nominal PVC and
PVCFI. represents the determined flocculation PVc.
The relative degree of flocculation of 100, calculated
from the example in Figure 4, indicates that the pigment
packing is on the average 100% denser than it should be
for an ideal dispersion at this PVC of 10%.

Relative Degree of Flocculation
Of Some Inorganic Color Pigments

In Binders with Different WeUing Power

From the large number of tested binders and pig­
ments, a few typical examples were selected as being

the advantage in that they do not react quite as sensi­
tively as, for example, the Ry value to influences
exerted by the measuring apparatus or to the nature of
the specimen surface. Wherever there was no reason
against it, the Rx - Rz value was preferred for plotting
the calibration curves.

Figure 4 gives a somewhat more comprehensive
calibration curve for a relatively fine-particle iron oxide
red pigment. In this example, there is a linear relation­
ship between Rx - Rz value and the PVC to the CPVc.
The determination of the flocculation PVC (PVCn ) is
easy to understand from the diagram. A coating pig­
mented at a PVC of 10% with this iron oxide red pig­
ment gives a certain Rx - Rz value. The PVC belonging
to this value is the flocculation PVC, as in the example,
20%. Optically, this system behaves as if it were pig­
mented at PVC 20%. The flocculation PVC alone does
not yet reveal enough, since there is a difference in
whether a flocculation PVC of 20% is established for a
coating formulated at a PVC of 5% or at one of 15%. To
be correct, it must be related to the PVC given in the
formulation. The relative degree of flocculation (RDF)
is calculated as follows:

Table 1-Relative Degree of Flocculation
Of Some Inorganic Color Pigments in Various Binders

Chrome Iron Iron
Oxide Oxide Oxide
Green Yellow Red M,

Medium-oil
alkyd resin . . . . . ............ 138 90 104 III
Short-oil DCa
alkyd resin ... 170 149 136 152
Short-oil fatty
acid alkyd resin .. 188 137 104 143
Acrylic resin ............ ... 144 90 64 99
Epoxy resin .... ...... 234 202 156 197
Polyurethane resin ... .. 216 179 130 175

M, 182 141 116

Alkydal is a trademark of Bayer AG. Aerosil is a registered trademark of Degllssa Corp.

In the familiar rub-out test, a kind of ideal dispersion
state of the pigment is achieved by rubbing shortly
before the drying starts. The obvious would be to pro­
duce, by rubbing, surfaces with an ideal dispersion state
in a relatively well wetted system in which the risk of
rapid reflocculation is small. Furthermore, if this is
done in relation to the PVC, then all the experimental
preconditions for drawing up a calibration curve are
fulfilled. A disadvantage of this method is that the ex­
perimental uncertainties of the rub-out test are trans­
ferred to the calibration curve. In addition, the prep­
arations for this method are rather complicated.

Paste methods are unsurpassable in their accuracy,
reproducibility, and speed. Particularly good results
have been achieved with Alkydal@ L 64 (100%), which
is also used in the DIN 53 165 for determining the
relative scattering power. The pastes can be stabilized
with the addition of, for example, up to 5% by volume
Aerosil® 200, calculated on the binder. Color pastes of
this kind do not exhibit any change in shade due to
flocculation even after several hours. The color pastes
are milled on an automatic muller at 4 x 25 revs,
brushed onto a paste dish, and immediately measured
according to DIN 53 236 process A, i.e., under the
inclusion of gloss. Generally speaking, 6 to 8 PVC val­
ues are enough to plot a calibration curve.

The question arises as to which color value or color
quality should be plotted against the PVC in order to
obtain a calibration curve for determining the floccula­
tion PVc. This depends on the individual color pigment
and cannot be answered generally. Basically, though,
the color value which changes most distinctly with the
PVC or with flocculation should be chosen.

From the reflection spectra in Figure 3, it is evident
that, for the example of iron oxide red, use could be
made of the Rx or the R,. value or the corresponding
color values A z or AI. in the AN system and b* or L* in
the CIELAB system. Particularly useful is a difference
value like the Rx - Rz value which covers the difference
in height between the absorption range and the maxi­
mum of the scattering range of the reflection spectrum.
This also correlates well with the saturation, which
clearly changes on flocculation. Difference values have
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Figurel~R. - R, value of an iron oxide red pigment in a short-oil
alkyd resin as a function of amount of welling agent

concentration. Nevertheless, one often observes that,
in relatively poorly wetted systems, the shade appears
to be independent of the pigment concentration over
wide ranges. An interesting example for this is shown in
Figure 8. An iron oxide red pigment was incorporated
into an L 64 paste, in a medium-oil, and into a short-oil
alkyd resin in the PVC range of 5 to 40% and the Rx- Rz
value plotted against the PVC. As expected, an ideal
dispersion resulted in the paste. In the medium-oil, and
particularly in the short-oil alkyd, a certain flocculation
PVC occurs over a wide PVC range depending on the

RDF4030105 20

---- PVC (10) ------

Figure &-Relative degree of flocculation of an Iron oxide red
pigment as a function of PVC 140

representative. Of the binders, these were: medium-oil
alkyd resin; short-oil DCO alkyd resin; short-oil fatty
acid alkyd resin; acrylic resin; epoxy resin; and poly­
urethane resin. In these binders, lhe relative degree of
flocculation at a PVC of 10% was determined for an iron
oxide red, an iron oxide yellow, and a chrome oxide
green pigment. Alkydal L 64 pastes were used for the
calibration curves. The flocculation PVC was deter­
mined via the Rx - Rz value. The flocculation behavior
of the inorganic color pigments in the various binders is
illustrated in Figures 5-7. The relative degrees of floc­
culation are summarized in Table I. The mean values
M, allow more general information to be given about the
flocculation behavior of the pigment, while the mean
values M2 provide information about the wetting power
of the binder for the three inorganic color pigments.

120

100

80

--AMOUNT OF WETTING AGENT (%1­

Figure II-Relative degree of flocculation of an Iron oxide red
pigment as a function of amount of welling agent

Relative Degree of Flocculation
As a Function of the PVC

With light-scattering color pigments, as already
shown, the color effect is dependent on the pigment

0,5 1,5 2 2,5
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position of the wetting equilibrium. Raising the PVC
does not evidently bring about any increase in the den­
sity of the pigment packing in this range. The pigment,
which has accumulated locally up to the flocculation
PVc. leaves behind pigment-free areas in the system.
These are gradually filled with increasing pigment con­
centration. This process can be followed remarkably
well with the scanning electron micrographs from Zorll'
previously mentioned. This filling of the pigment-free
regions continues without an increase in the density of
the pigment packing and. thus. also without any major
change in sh:lde until the nominal PVC has reached the
flocculation PVC. From this point. the sense of the
definition of flocculation previously given is no longer
applicable. Furthermore. no rub-out effect can be es­
tablished.

Although the iron oxide red pigment becomes more
compact from a wide PVC range up to a virtually con­
stant flocculation PVc. the relative degree of floccula­
tion decreases with increasing PVC because it is related
to the formulated PVc. This is illustrated in FiRure 9.
The relative degree of flocculation declines relatively
strongly with rising PVC and reaches zero when the
PVC in the formulation has reached the flocculation
PVc.

Influence of the Amount of Wetting Agent
On the Relative Degree of Flocculation

When flocculation problems arise. help is often
sought from some kind of wetting agent. Unfortunately,
the most common wetting agents for preventing floating
or sedimentation are flocking agents. The effectiveness
of one of the rare wetting agents actually capable of
reducing flocculation is shown in Figure 10. Increasing
amounts of the wetting agent were added to the mill
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base of a relatively heavily flocculating system, a fine­
grain iron oxide red in a short-oil alkyd resin. The
decline in flocculation can be followed from the in­
crease in the Rx - Rz value. The optimum addition in this
case is approximately one percent wetting agent. cal­
culated on the pigment. When higher quantities are
added. flocculation increases again.

The relative degree offiocculation as a function of the
proportion of wetting agent. shown in FiR/II'e II. makes
it possible to see clearly what can be achieved with this
wetting agent and how far there is to go to reach the
ideal target of complete deflocculation. In the given
example. there is still quite a way to go.

CONCLUSION

In this study. it has been shown that the difference in
a given color value of an inorganic color pigment in a
flocculated and in an ideally dispersed system can be
used to determine the degree of flocculation. A precon­
dition for this was that the relationship between the
packing density or PVC of the color pigment and a
selected color value was determined by experiment.
The flocculation PVC or the relative degree offloccula­
tion calculated on the PVC in the formulation can be
taken from this and permits. for the first time, quantita­
tive information to be obtained about the mean pigment
concentration. i.e .. the packing density in the floccu­
lates.
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MINEX IS: Non-hazardous under current US Department of Labour Definitions ­
with no free silica or quartz. Minex is non-toxic, low-dusting and presents
no storage or disposal problems. It is also low in heavy metal content.
MINEX HAS: High dry brightness, high bulking value, low vehicle demand, extreme
ease of wetting and dispersion.
MINEX IS: A free flowing, low oil absorption, white extender pigment of unique
chemical composition, available in a range of particle sizes.
For analysis of trace metals, physical and mineralogical data or Material safety
Data Sheet, please contact ...
365 Bloor St. East, Suite 200, Toronto, Canada M4W 3L4 Telephone:
(416) 967·1900 Telex: 06-22607 U.S. Subsidiary: American Nepheline
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A Tank Cleaning System
For the Small Paint Plant

Alun G. Morris
L.V. Lomas Chemical Co:

Many of the smaller paint plants are
cleaning their portable mixing tanks by
hand with strong solvents. This practice is
dangerous and unhealthy to the person
doing the cleaning and the solvent costs
are rising.

There is a need for a safe. effective and
inexpensive means of cleaning these
portable tanks and drums.

Such a system is described. a system
that could be installed by most plants' own
maintenance people.

Introduction

There are many small paint plants' em­
ployees cleaning portable tanks by hand
with solvents. This procedure is not
only costly. with the increasing expense
of solvents. but it has also been found to
be extremely unhealthy and hazardous
for the worker.

A simple, high pressure alkali clean­
ing system could alleviate this problem.
The system need not be too compli­
cated, nor should it have to be expen­
sive. There are a number of commercial
systems on the market and. if cost per­
mits, it is suggested that these be em­
ployed. An adequate system. however,
can be installed by factory maintenance
personnel without too much expense.
Such a system will be considered.

Basic Design

There are a number of choices possi­
ble when designing a cleaning system,
both as to size and complexity. Many
small companies may want to clean only
portable tanks, others may want to
clean larger fixed mixing tanks, as well

Presenled by Mr. Morris on behalf oflhe Toronlo SociclY
for Coatings T~hnology allhe Annual Meeling of Ihe Fed­
eralion of Societies for Cootings Technology, Nov. 1·3, in
Chicago. III.

·6365 Nonhwesl Drive. Mississauga. Ontario. Canada
L4V UB
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as five gallon pails and drums. (Figure
I).

The basic equipment would consist
of:

(I) A storage tank to store and heat
the cleaning solution.

(2) A high pressure centrifugal pump
to circulate the hot cleaning solution
under pressure to the tank cleaning
area.

(3) A rotating jet (Figure 2) or nozzle
(Figure 3) to spray the cleaning solution
against the walls and bottom of the tanks
being cleaned.

(4) A lid that would fit securely over
the tanks while they are being sprayed.
A good thickness of soft rubber should
be vulcanized to the underside of the lid
to permit a good seal to the top rim of the
tanks. Attached to this lid would be the
spray nozzle. The lid could be raised
and lowered by an air cylinder.

(5) A low pressure return pump to
return the cleaning solution to the stor­
age tank, unless it can be returned by
gravity.

(6) A means of straining the solution
before it is returned to the storage tank.

(7) A means of rinsing the cleaned
tank with clean hot water.

Operation

The actual operation can be carried
out by one man. It should take ten to
twenty minutes per tank, depending on
how hard the paint has dried on the walls
of the tank and the type of paint to be
removed. If the tanks can be kept cov­
ered from the time they are emptied
until they are cleaned, the cleaning job
will be much easier.

Before putting a portable tank in place
prior to spraying, it should be checked
for contents. Any appreciable amount

of wet paint left in the tank should be
removed, rather than allowed to con­
taminate the cleaning solution. The type
of paint left in the tank and the degree to
which it had been allowed to dry on the
tank walls should be observed. This will
help in estimating how long the spray
system should be applied.

When the lid is closed and the spray
system is turned on, the lip of the tank
should be checked for leaks. It is possi­
ble that the top of some tanks may not be
level enough to make a good seal with
the lid. If the operator has to leave the
area while the system is on. a suitable
warning sign should be well displayed.

If the tank does not have a sloping
bottom, it would be helpful if it was
slightly tilted in the direction of the out­
let, to permit reasonable draining. This
allows for better spray cleaning of the
bottom of the tank.

After an adequate length of time, de­
termined by experience, etc., the spray
system should be shut down, the lid
raised, and the tank inspected. If the
tank is clean enough, it should be rinsed
with hot water. The rinse water should
be fairly hot so that the heat absorbed by
the tank walls will assist in drying traces
of rinse water that may be left at the end
of the rinse cycle.

Since very little rinse water should be
necessary, a common household hot
water tank should suffice, providing it
has extra high wattage immersion heat­
ers for quick heat recovery. It is unnec­
essary to have a hot water recovery
system, since little hot water will be
used.

The hot water rinse could be applied
by a hand operated spray gun or incor­
porated into the line feeding the spray
nozzle. (fthe latter system is employed,
a suitable check valve would have to be
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Figure l-Kettle washing system
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many tanks are involved. Also, an
additional return pump may be needed,
unless the returns could be brought back
by gravity flow .

The use of flexible hoses to permit
moving the spray head from one tank to
another is handy. This practice is, how­
ever, more dangerous than if solid pip­
ing were used throughout. If flexible
hoses are used, they should be of the
metal braided type with end connec­
tions welded to the braid. A hose should
be selected with an inner liner that is
able to withstand the temperature and
chemical effects of the cleaning solu­
tion. Rotating jets are preferable for use
on the larger tanks, but an adequate job
can usually be done with spray balls if
the tanks are not too large.

If spray nozzles or troll balls are used,
openings on the tips of the tanks can be
made to accept a three inch standard
pipe nipple. These openings should not
be too close to the tank agitator shaft,
otherwise, the shaft could interfere with
the spraying effect of the spray ball. A
second opening on the opposite side of
the agitator shaft would eliminate any
dead spots created by the shaft.

Roto jet type spray nozzles are pre­
ferred for cleaning larger tanks. These
can be inserted into the tank through the
loading manway. A lid, with a suitable
seal, would have to be made up to fit
over the man way, with a means of
clamping or bolting it down tightly.

Tanks being cleaned should be well
vented. A six inch (0.15 m) vent on a
2500 gallon (IOOOOL) tank is not too
large. The air in a tank can expand sub-

Drums

A system for cleaning drums, both
open and closed head, which is similar
to that described for five gallon pails
could be used. Spray nozzles, small
enough to go through a standard two­
inch (508 mm) bung opening, are com­
mercially available. As with five gallon
pails, inverting the drum over the spray
nozzle permits constant draining of the
cleaning solution.

The drain pan or trough should have
the bottom sloping to an opening with a
pipe connection. The drain piping
should be so arranged as to permit the
cleaning solution to be pumped back to
the solution holding tank and the rinse
water to be diverted to the sewer, if not
re-cycled.

small gallonage mixing tubs. Only one
high pressure delivery pump would be
required for both systems.

The small container system would in­
volve inverting the container to be
cleaned over a spray nozzle. As the pail
is placed over the nozzle, it should acti­
vate an air micro-switch that would
open an air-operated valve, permitting
the cleaning solution to enter the spray
nozzle only when the pail is over the
nozzle. Remote operation would be
most desirable from a safety point of
view. A drain pan should be suitably
located underneath this pail cleaning
station to catch the cleaning solution,
allowing it to be pumped back to the
cleaning solution holding tank.

Stationary Mixing Tanks

Stationary mixing tanks can be in­
cluded in the system, if required. (Fig­
lire 4). A larger pump would be needed if

Five Gallon Pails

With modifications, the system could
be extended to include the spray wash­
ing of five gallon pails (20 litres) and

installed in the line to prevent hot caus­
tic from getting into the hot water tank.

Figure 2-Typical rotating jet

Tote Tanks

The same spray nozzle and tank cover
could be used to clean tote tanks. How­
ever, modifications would have to be
made to the lid to make it adaptable for
this purpose. Since the opening of most
tote tanks is 22 inches (0.56 m) in diam­
eter, this system could also be used for
cleaning open head drums.
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TANK CLEANING SYSTEM FOR SMALL PAINT PLANTS

Figure 4-Hot caustic tank cleaning system

SUPPLY PUMP

The supply pump is the heart of the
operation and will no doubt be the most
expensive individual piece ofequipment
in the system. It should be a stainless
steel pump. Although the cost is high,
stainless steel will last longer. Many
companies have found that black iron
pumps are adequate and less expensive.

A centrifugal pump has an advantage
over a rotary gear pump in that it will

this purpose, as well as such additives
as wetting agents, surfactants, and
chelating agents that can be added to
caustic solutions. In the interests of
economy and ecology, it should be
mentioned that these materials them­
selves are not necessarily highly toxic
solutions, as are some paint removers .

Special, more complex additives are
required for epoxies and acrylic resins.
These, however, are also commercially
available.

When cleaning solutions become
contaminated, they can be decanted,
separating them from the resins and
pigments that have settled out. After the
solution is allowed to cool overnight or
over a weekend to about 80°F to 90°F,
(27°C to 32°C), the resins will float to the
surface and are able to be skimmed off.
When the liquid is decanted off into
drums, the heavy sludge that has settled
to the bottom can be scraped out into
properly marked drums for disposal.
The liquid may then be returned to the
tank and ti trated to the recommended
strength. In this way, it is possible to
reclaim 75% of the solution.

Installation of the System

fi'

I sl FLOOR

KETTLE
WASHING

fLEK HOSE

The Cleaning Solution

For purposes of cleaning, two major
types of solvent-based paints are con­
sidered: conventional alkyd enamels,
and epoxies and acrylic resins.

Cleaning solutions for alkyd type
paints usually consist of alkali blends in
a concentration weighing from 5 to 15%.
Since a relatively high temperature is
important, a minimum of 160°F to
200°F, (7l°C to 93°C), and preferably
between 180°F to 200°F, (82°C to 93°C)
should be used.

There are many good cleaning solu­
tions that are commercially available for

and eye wash stations must be located in
the immediate area. An operator train­
ing scheme should be established.
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Draining the cleaning solution from
the tank should not create a problem. As
the liquid is not under pressure, stan­
dard paint hose should be adequate for
draining purposes. It is important to
label the tank bottom valve. and the
hose to the effect that hot caustic is
being used.

stantially when heated by a hot spray
solution. Conversely. if one were to
rinse the tank with cold water after a hot
cleaning solution has been used, a par­
tial vacuum could be created, sufficient
to pull in the sides of the tank. Hot water
should be used for rinsing.

Safety

While a hot alkali cleaning system can
be very effective and economical, it
must be treated with the utmost regard
for safety. When the system is in opera­
tion, signs to indicate this should be well
displayed. Access to the area should be
restricted. Adequate caution signs
should be posted on all equipment and
transfer lines containing caustic. Signs
should be placed not only around any
mixing tank that is being cleaned, but on
any hose or other equipment containing
cleaning solution as well.

Care must be taken not to use hot
alkaline solutions to clean tanks con­
taining aluminum paints or nitrocellu­
lose coatings. The area where portable
tanks are being cleaned should be well
ventilated and well lit.

The operator must be supplied with
proper safety equipment, such as gog­
gles and face mask, rubber apron,
gloves and boots. Emergency showers
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,,~'" "".""' J
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•
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Figure 5-Kettle washing controls
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Figure 6-Ketlle washer lid

continue to pump low viscosity material
even if the blades are slightly worn. A
direct drive 1800 r.p.m. pump should
give less trouble than a 3600 r.p.m.
pump.

A good mechanical seal is suggested;
preferably a double mechanical seal
with a water flush between seals. Each
seal should consist of a stationary car­
bon seal with a silica-free ceramic
rotating, held by 316 stainless steel
spring.

It is recommended that the pump
have good flooded suction with minimal
restrictions between the tank and the
pump. The line from the storage tank to
the pump should be somewhat larger
than the entrance port of the pump. If
there is a strainer ahead of the pump for
protection, the strainer should be of a
good size with reasonably large open­
ings in the strainer basket in order that a
minimum of restriction will be created.
To prevent the build-up of excessively
high pressure after the pump, a relief
valve should be installed in the line. The
piping should be so arranged that, if the
pressure is relieved, it will go back to the
storage tank.

84

STORAGE TANK

Any tank of reasonable size. e.g., 500
gallons (2oo0L), can be used for this
purpose, provided it. would not be af­
fected by the hot cleaning solution. It
would be preferable to have the heating
coils, (Item I in Figure I), on the out­
side, as it would be easier to clean out
the tank, and any steam leaks would be
more readily noticed. Also, there would
be less chance of cleaning solution get­
ting sucked into the steam system when
the steam line is shut offand a vacuum is
created as the steam in the line con­
denses. The tank should be well insu­
lated.

The steam coil should be equipped
with a steam regulating valve. (Item 2),
actuated by a thermocouple, (Item 3),
located in the tank, and a steam trap,
(Item 4). The tank should have a vent.
(Item 5), leading to the outside of the
building. It should also have a rea­
sonably sized clean out door, (Item 6). A
pressure type filter, (Item 7), should be
installed after the return pump.

An air-operated actuator, (Item 8).
can control a three-way valve, (Item 9).
that will divert the high pressure clean­
ing solution back to the storage tank
when the spray ball is not in operation.
Figure 5 shows an air-operated valve
being controlled by an air limit switch on
the lid. This should be installed in such a
way that the spray can only work when
the lid is down on the kettle. A universal
pipe joint, (Item 10 in Figure I). is pre­
ferred to the use of a flexible hose.

A spray ball, (Item II), that will spray
in all directions, upward as well as
downward, should be used, particularly
if cleaning tote tanks is anticipated.

The air cylinder, (Item 12). should be
well sized, permitting the washer lid to
be lifted easily. An air cylinder supplier
can give you assistance in choosing the
adequate size, provided he is given in­
formation regarding the weight to be
lifted and the variation in the heights of
the tanks to be cleaned.

An overflow drain, (Item 13), should
be provided, since there is a tendency
for the caustic solution to saponify long
oil alkyds. Any material that overflows
should be caught in a drum or another
suitable container.

KETTLE WASHER liD

The washer lid (Figure 6) should be so
constructed that it will not flex when
pressure is applied by the air cylinder. It
is recommended that it be reinforced
with one inch by one inch angle iron.
(0.025 x 0.025 m). A soft rubber seal, a
half-inch (0.0125 m) thick should be se­
cured to the bottom of the lid around the
outer perimeter. It should be wide
enough to manage all the sizes of tanks
which will be cleaned.

Besides the opening for the spray ball,
'it would be beneficial to have an opening
for a vent, complete with a flexible vent
hose. A heavy. half-inch (.0125 m) plate
should be used to secure the air cylinder
piston.

A good skirt. at least six inches
(0.12 m), must be provided around the
lid. If there should be any leaking of the
solution around the top of the tank. the
skirt will cause it to run downward.
rather than be sprayed outward.

Conclusion

Safety must be the first consideration
when working with hot caustic. It is im­
perative that every safety measure pre­
viously mentioned be included in the
operation. There is good reason to be­
lieve that the health hazards associated
with the cleaning of portable tanks by
hand with strong solvents are more seri­
ous than most people realize.

Also. many plants. ifnot most, do not
really know how much solvent is being
used for washing tanks. nor do they
realize the costs ofdisposing of the dirty
solvents.

The cleaning system just described
cannot help but improve working con­
ditions in the tank cleaning area. save
considerable labor, and reduce cleaning
material costs. This is a project that will
benefit both workers and companies.
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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 allTt02 slurry man­

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

Polywet dispersants are low-foaming anionic polyelectro­
Iytes 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 NO-1 for exterior paints and paints containing
reactive pigments and biocides provides excellent stability
and imparts thixotropy. Polywet NO-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.
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Federal Specifications:
The Key to Government Requirements

and Testing

Robert F. Brady, Jr.
General Services Administration'

There are approximately 600 federal
specifications and standards for paints
and coatings. These documents are the
key to a9nual GSA procurements of about
$80 million. Test methods found in speci­
fications are often unique and are not
available from any other source. This
paper describes the content and coverage
of federal specifications, their importance
to the coatings industry, and suggestions
on how to obtain and use federal specifi­
cations. An invitation is extended to man­
ufacturers to participate in the review of
draft specifications.

Introduction

Paints and coatings bought in the United
States are usually manufactured to
conform to an appropriate specification.
This is particularly true for the Federal
Supply Service (FSS), the division of
the General Services Administration
which buys much of the paints and
coatings sold to the government. About
600 federal specifications and standards
are used in FSS procurement.

A specification may be defined as a
clear and accurate description of the
technical requirements for a material,
and the test methods by which it is dem­
onstrated that the material meets the re­
quired properties. Thus, a specification
is not a research and development doc­
ument, nor can it be compared to a pub­
lication in a scientific or technical jour­
nal. A specification is a document for
federal procurement, used to ensure
that items purchased by the govern-

Presented :tIthe 54th Annual Meeting oflhe Federation of
Societies for Coatings Ttthnology in Washington. D.C..
October 29. 1976.

" Federal Supply Strvice. Code FMBP. Washington.
D.C. 20406.
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ment are suitable for the intended uses,
and that maximum value is obtained for
every dollar expended. Many FSS pur­
chase contracts make reference to one
of more federal specifications.

There are about 320 Federal specifi­
cations for paints, coatings, and related
prOducts. In addition, there are about
240 military specifications, and three
major federal standards. Almost all of
these are performance specifications,
calling out the minimum end use re­
quirements needed to meet the custom­
er's needs, Very few are composition
specifications, in which ingredients and
the amounts to be used are specified.
There are a few composition specifi­
cations left, but as part ofa specification
improvement program now being vig­
orously implemented by the Federal
Supply Service, these are being changed
into performance specifications.

Federal specifications are the respon­
sibility of the Office of Standards and
Quality Control of the Federal Supply
Service, General Services Administra­
tion. Most Federal specifications are
written in this office, but a small pro­
portion is written by other federal
agencies which have either specialized
technical competence or a specialized
use for the material. GSA, however, is
responsible for the final acceptance and
publication of the document. This office
is responsible for all federal specifi­
cations for paints and coatings, and
serves as a point of contact for informa­
iion on military specifications on paints
and coatings.

The federal government is the largest
customer of the American paint and
coatings industry, although our pro­
curements account for only a small pro-

portion of total industry sales. To use
rough figures, combined industrial and
trade sales revenues were about 5.1
billion in 1975. The Federal Supply
Service alone spent $77 to 80 million on
paints and coatings (1.6% of the total)
and the sum of all government pur­
chases was estimated at $250-300 mil­
lion (4 to 5% of industry sales). Fur­
thermore, many state, county, and mu­
nicipal governments, institutional and
educational bodies, and commercial
firms use federal specifications for their
own purchases. The federal government
interposes no objection to this practice,
because federal specifications are pub­
lic documents prepared at public ex­
pense. Thus, the impact offederal spec­
ifications for paints and coatings is not
limited to federal procurements alone,
but is multiplied many times as specifi­
cations are used over and over again in
state and local procurements.

Content of a Specification

Following are six sections of a speci­
fication and the information that is con­
tained in each, without going into too
much detail. The six sections of a fed­
eral specification are: Scope, Applica­
ble Documents, Requirements, Quality
Assurance Provisions, Preparation for
Delivery, and Notes. These sections are
described out of order, for purposes of
clarity.

SECTION I, Scope, is a clear and con­
cise abstract of the coverage of the
specification. It summarizes the"intent
of the material, and gives some infor­
mation on composition, properties such
as color, and use.
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R.F. BRADY

SECTION 3, Requirements, is the heart
of the specification. The essential re­
quirements applying to performance,
and standards of quality and workman­
ship which the paint must meet to be
acceptable are stipulated, and a definite
basis is defined for rejection in those
cases where the paint is unsuitable. The
product is described in a manner which
encourages competition and eliminates,
insofar as possible, any restrictive fea­
tures which might limit acceptable of­
fers to the products of one or relatively
few suppliers. Only the actual needs of
the government are specified, and this is
done in such a way that the product will
usually be a product manufactured by
the normal manufacturing operations of
many potential suppliers.

SECTION 4, Quality Assurance Provi­
sions, stipulates all the tests and
methods of analysis that are to be per­
formed to ensure that paint offered to
the government conforms to all re­
quirements listed in Sections 3 and 5.
Methods for taking samples from lots of
material, and for inspection for packing
and marking are included by reference.
Standard industry practices for testing
and inspection are used. Whenever pos­
sible, such standard test methods as are
found in the Gardner-Sward Paint
Testing Manual, Federal Test Method
Standard 141A, or in ASTM standards
are cited. For all other cases, the com­
plete test method is described in Section
4.

Many specifications contain in Sec­
tion 4 unique and valuable test methods
not found in other sources. If there is a
need to demonstrate coating perform­
ance beyond the scope ofordinary tests,
tried and proven methods are already
available in federal specifications in
many cases for this purpose.

SECTION 5, Preparation for Delivery,
covers requirements for packaging,
packing and marking for shipment.

SECTION 6, Notes, contains informa­
tion of a general or explanatory nature,
including a description of the intended

ROBERT F. BRADY, JR. is Chief of the
Paints Branch in the Federal Supply Ser­
vice. He attended the University of Vir­
ginia, where he received the B.S. and
Ph.D. Degrees in chemistry. In his present
position, he is responsible for all Federal
specifications and standards for paints,
coatings, and related materials. Dr. Brady
is a member of the Baltimore Society for
Coatings Technology.
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use of the paint, ordering data, and rnis­
cellaneous information.

SECTION 2, Applicable Documents, is a
bibliography of specifications for mate­
rials and standard test methods which
are referenced in the parent specifica­
tion. In order to use the specification
properly, and profit from all the infor­
mation contained in it, it is important to
have these reference documents on
hand. Unfortunately, this has been a
source of difficulty in the past because
of what we call the "Christmas tree ef­
fect" - one paint specification will ref­
erence five other federal specifications;
each of those five will reference five
specifications; each of those 25 ... and
so on. Sometimes you can go full circle
and come back to the original paint
specification. As part of its specification
improvement program, GSA is
presently reducing the number of "first
tier" documents - those cited in Sec­
tion 2 of the parent specification. It will
then be much easier to use a specifica­
tion.

Recommended Reference Materials

To take advantage of all the informa­
tion that is available in federal specifi­
cations, and also to use any federal doc­
ument to its maximum potential, it is
suggested that a library of federal paint
specifications and reference documents
relating to them be acquired and main­
tained. A reference collection of docu­
ments should include the following eight
items:

(1) The "Index of Federal Specifi­
cations and Standards," which is issued
annually by GSA. It lists federal specifi­
cations alphabetically and numerically,
and specifies the cost ofcopies available
for sale. The index also includes infor­
mation concerning federal standards,
federal qualified products lists, and re­
lated information. Cumulative supple­
ments to the index are issued each
month. The Index may be purchased on
a subscription basis at $10.75 per year
from the Superintendent of Documents,
U. S. Government Printing Office
(GPO), Washington, DC 20401. (202­
655-4(00).

(2) A collection of all paint specifi­
cations, and also those specifications
most frequently referred to in paint
specifications. These specifications are
available from the GPO, or better, from
the Specification Distribution Branch,
Code 3FRI, Building 197, Washington
Navy Yard, General Services Adminis­
tration, Washington, DC 20407. (202-

472-2205). The price of each specifica­
tion is given in the Index of Federal
Specifications and Standards.

(3) Federal Test Method Standard
141A, entitled "Paint, Varnish, Lac­
quer and Related Materials; Methods of
Sampling, Inspection and Testing."
This document is a compilation of some
160 standard test methods for paints and
coatings, and is available from the spec­
ification distribution branch for $3.75.

(4) Federal Color Standard 595A,
which contains one-half by one-inch
chips of the 499 colors procured by the
Federal Supply Service. This is also
available from the Specification dis­
tribution branch at a cost of$2.75. A set
of three by five-inch color cards is also
available for $33; individual color cards
are seven cents each.

(5) The Department of Defense Index
of Specifications and Standards
(DODISS), issued annually with
cumulative supplements. Part I is a
straight alphabetical listing and Part 2 is
a numerical listing. The numerical sec­
tion separately identifies federal and
military specifications, federal and
military standards, and canceled docu­
ments by their individual numbers. This
is available from the Government
Printing Office, Washington, DC 20402;
the current subscription rate is $15 per
year. Individual military specifications
and standards are available from GPO,
or better, from the Naval Publications
and Forms Center, 5801 Tabor Ave.,
Philadelphia, Pa. 19120 (215-697-2000).

(6) A set of the latest ASTM Stan­
dards for paints and coatings, available
from the American Society for Testing
and Materials, 1916 Race St., Philadel­
phia, Pa. 19103 (215-569-4200). In 1979,
these standards are contained in Vol­
umes 27, 28, and 29 of the annual ASTM
standards.

(7) The Gardner-Sward Paint Testing
Manual, Thirteenth Edition, obtainable
from the American Society for Testing
and Materials, list price $27.50.

(8) Reagent Chemicals (Fifth Edi­
tion), published by the American
Chemical Society. 1155 Sixteenth St..
NW, Washington, DC 20036, list price
$40. This is a collection ofspecifications
for solvents and analytical reagents,
many of which are routinely used in
paint testing.

It is also useful to point out a few
things that are not found in federal
specifications. Rarely will there be
found a formula for a particular product.
There are no recommendations for raw
materials, for brand names of equip­
ment. nor for manufacturing tech­
niques. Also, there is in federal specifi-
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cations no reference to contractual
matters.

Federal Standards

GSA is also responsible for three
major federal standards relating to
paints and coatings. There are different
types of standards: one type has the ob­
jective of reducing the number of sizes
and types of materials in a supply sys­
tem. There is no such standard for
paints, but there is for colors - Federal
Color Standard 595A. From the infinite
number of colors discernible by the
human eye, 499 are contained in Fed­
eral Color Standard 595A, in order
to reduce the number of colors in the
federal supply system and in order to
ensure that, for example, paint, furni­
ture, and carpeting manufactured sepa­
rately will harmonize when placed to­
gether in a federal office. The standard
is described in this way because there is
nothing "sacred" or "better" about our
colors; these are simply the ones bought
by the government.

A second type of standard establishes
reference test methods, processes, or
analyses that are used repetitively to en­
sure that procured products conform to
the applicable specification. Federal
Test Method Standard 141A, entitled
"Paint, Varnish, Lacquer, and Related
Materials; Methods of Inspection,
Sampling, and Testing, " is such a stan­
dard. When Revision A was published
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in 1965, it contained approximately 290
standard test methods for paints and
coatings. In 1972, the Army Coatings
and Chemicals Laboratory, Aberdeen,
Md., reported the results of a study on
the equivalence of Federal Standard 141
methods of ASTM methods. Sub­
sequently, in March 1974, by means of
Change Notice 4 to Federal Standard
141A, about 130 ASTM methods were
established as equal to a method in stan­
dard l41A. Federal Test Method Stan­
dard l41A is used throughout the paint
and coatings industry.

Federal Test Method Standard 370,
entitled "Instrumental Photometric
Measurements of Retroreflective Mate­
rials and Retroreflective Devices," has
recently been completed. This standard
defines quantities used in, and estab­
lishes experimental procedures for, the
measurement of light reflected from
beaded traffic paint on runways or on
highways, and from other retroreflec­
tive traffic signs and markings.

The wealth of information available in
federal specifications, and how it may
be used, has been described. It is also
important to describe how this informa­
tion gets into a specification. Each time
a specification is written, revised, or
amended, the proposed document is
circulated to all government users of
the material, and also to technical
societies, trade associations, and man­
ufacturers. Each party is asked to
suggest changes that will improve the

FEDERAL SPECIFICATIONS

specification. Time and other consider­
ations permitting, industry comments
and suggestions are not only welcomed,
but are freely solicited and accorded full
consideration. This process ensures
that the documents reflect the latest de­
velopments of modern technology, and
set forth requirements which can nor­
mally be satisfied by a regular commer­
cial production. Clearly, specifications
benefit from rigorous review by manu­
facturers in this proposed stage, and all
manufacturers are invited to participate
in this review of draft specifications.
Copies of proposed specifications are
sent to those manufacturers who ex­
press interest for their review. All com­
ments which are submitted are studied
and carefully evaluated.

Summary

A wide variety offederal and military
specifications are used by the Federal
Supply Service for procurement of paint
and related products. These documents
contain valuable information not avail­
able from other references. Complete
directions for obtaining and using paint
specifications are given. Proposed
specifications are circulated for com­
ment before issue, and responses are
solicited and carefully reviewed. Par­
ticipation by manufacturers is invited,
and will ensure that the specification
will describe a high-quality product.
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Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has
been compiled in conjunction with the American Society for Testing and Materials, and includes
definition, description, and photographic standards for each of the following defects: Blistering;
Chalking; Checking; Cracking; Erosion; Filiform Corrosion; Flaking; Mildew; Print; Rust; Traffic Paint
Abrasion and Chipping.

Also included is reference information on supplementary standards, along with sample record
sheets for compiling exposure data.

Bound in handsome 10" x 11 W' x 1W' three-ring, vinyl-covered binder which readily accommodates
additional material as it is developed.

Complete manual . .. $75 (plus shipping charges)

Individual Standards . .. $2 each, plus $2 for each photograph.

Record Sheets (pad of 100 sheets) ... $2.50

Send orders to: Federation of Societies for Coatings Technology
1315 Walnut St., Suite 832, Philadelphia, Pa. 19107

Federation of Societies for Coatings Technology



ORDER FORM
FEDERATION SERIES ON COATINGS TECHNOLOGY

Please enter my order for the following Units at the price of $2.50 each:

"Introduction to Coatings Technology"-W. R. Fuller. (Oct. 1964) (Revised May 1973) $

"Formation and Structure of Paint Films"-W. R. Fuller. (June 1965) Not available at this time; out of stock.

"Oils for Organic Coatings"-F. L. Fox. (Sept. 1965) . $

"Modern Varnish Technology"-A. E. Rheineck. (May 1966) ......•......................... $

"Alkyd Resins"-J. R. Blegen. (Mar. 1967) $

"Solvents"-W. R. Fuller. (May 1967) $

"White Hiding and Extender Pigments"-W. H. Madson. (Oct. 1967) $

"Inorganic Color Pigments"-W. R. Fuller and C. H. Love. (Mar. 1966) Not available at this time; out of stock.

"Organic Color Pigments"-J. G. Mone. (July 1966) $

"Black and Metallic Pigments"-W. S. Stoy, E. T. Usowski, L. P. Larson, D. Passigli, W. H.
Byler, R. Evdo, and W. von Fischer. (Jan. 1969) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . $

"Paint Driers and Additives"-W. J. Stewart. (June 1969).... $

"Principles of Formulation and Paint Calculations"-W. R. Fuller. (June 1969) .......•..•....... $

"Amino Resins in Coatings"-W. L. Hensley and W. E. McGinty. (Dec. 1969)............... $

"Silicone Resins for Organic Coatings"-R. W. Clope and M. A. Glaser. (Jan. 1970) . . $

"Urethane Coatings"-D. Lasovick. (July 1970)................................... $

"Dispersion and Grinding"-M. H. Schaffer. (Sept. 1970) $

"Acrylic Resins"-Gerould Allyn. (Mar. 1971) $

"Phenolic Resins"-R. D. McDonald. (Mar. 1971) . . .. . .• . . .. $

"Vinyl Resins"-G. M. Powell. (Apr. 1972) . . . . . . . .... . .... $

"Epoxy Resins"-R. A. Allen (Apr. 1972) $

"Nitrocellulose and Organosoluble Cellulose Ethers in Coatings"-E. C. Hamilton and
L. W. Early, Jr. (Sept. 1972) . . . . . . . . . . . . . . . . . . . . . . . $

"Plasticizers"-J. K. Sears (June 1974) .........•. $

"Interior Finishes"-Murray Abriss and Oliver Volk (Apr. 1976) $

"Exterior House Paint"-G. G. Schurr (May 1977) $

"Automotive Finishes"-Ralph Williams (July 1977) . . . . . . . . . . . . . $

"Corrosion and the Preparation of Metallic Surfaces for Painting"-Clive H. Hare (Feb. 1976) $

"Anti-Corrosive Barrier and Inhibitive Primers"-Clive H. Hare (Feb. 1979) $

Number

Of Copies Unit

1

2

3

4

5

6

7

6

9

10

11

12

13

14

15

16

17

16

19

20

21

22

23

24

25

26

27

BINDER(S)

Title

Price

(@$2.50)

Handy flat back blade-type binders which will hold 16 units in the "Federation
Series on Coatings Technology. . . . $6.00 each. or 2 for $11.00 $

TOTAL $

...-------------- TERMS OF ORDER ----------------,

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS _.~­
ORDERS REQUIRING BILLING:
Minimum Order-$10.00. Postage,
plus 50· Handling Charge, Additional.

PREPAID ORDER:
Add 5% to Total Amount of Order
to Cover Handling and Postage.

Name _

Company _

Address _

City State Zip Code _

MAIL TO:
PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS
Federation of Societies for Coatings Technology

1315 Walnut Street _ Philadelphia, Pa. 19107
Pennlylvenl. relldentl ple.l••dd 6% 1.lel lax



NUOSEPT®95 bacrericide

"What it doesn't do
maybeas
important as
wliat it does do~
When we first developed it,
we knew Nuosept 95 bactericide
was an excellent preservative
for water-based paints. We knew
it was completely compatible
in many paint formulations, and
we knew it had a very low order
of toxicity. Our experience told
us that its liquid form made for
easy handling, and its cost profile
was attractive.
But, what we didn't predict, was
Nuosept 95 bactericide's immedi­
ate acceptance by major paint
producers because it doesn't cause
yellowing of paint while it sits on
the dealer's shelf. This is acritical
factor if your paint is to match
its color chip, regardless if it's
factory tinted or custom colored.
So, what it doesn't do is the
reason Nuosept 95 bactericide
is so widely accepted.
If you haven't evaluated our
Nuosept 95 bactericide, you
should. Our Biocontrol Labora­
tory will be pleased to assist in
comparative evaluations against
your present preservative or
other preservatives you wish
to test. Contact our local sales
office, or write to me, Bill Stewart,
at Tenneco Chemicals, Inc.,
Coatings & Colorants, PO.
Box 365, Piscataway, .J, 08854.

Tenneco Chemicals Coatings and Colorants
A Tenneco Company
II Trademark 01 Tenneco Chemicals. Inc II' Reg us Trademark, Tenneco Inc
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-Bill StewaJl..
..;.;;;;::~ I' '!"'"

Journal of Coatings Technology



These subcommittee reports are for the use of the membership of ASTM Committee 0-1 in continuing its work and for

the interest of readers in the activities of ASTM Committee 0-1. The reports are not official actions of ASTM and may

not be quoted as representing any action or policy of the American Society for Testing and Materials.

June 1979 Subcommittee Reports
Of ASTM Committee 0-1

The June 1979 Meeting of ASTM Committee 0-1 on Paint
and Related Coatings and Materials was held on June 10-13, at
the Shoreham-Americana Hotel in Washington. D.C. During
the three and one-half days preceding the final general meet­
ing of Committee 0-1. approximately 200 registrants met in
147 scheduled meetings of 0-1 subcommittees and working
groups. Membership of Committee 0-1 is now 582.

One of the highlights of the meeting was an open forum with
representatives from four regulatory agencies of the U.S.
Government. Alan Roberts. of DOT; Donald McCaulley and
Alan Ehrlich. ofCPSC; Virginia Steiner and Gary McAllister.
of EPA; and Michael Moore. of OSHA. responded to a
number of questions on current and pending regulations.

All'ard Presentations-Richard W. Scott. Chairman of
Subcommittee DOI.21 on Chemical Analysis of Paints and
Paint Products. was presented with the Henry A. Gardner
Award for outstanding competence in the management of a
0-1 group.

Suhcoll1l11illee Officers appointed by Chairman S. B.
Levinson were: Sub. 001.29. Substrate Preparation for
Coating Testing-S.D. Ozenich. Chairman; Sub. DO 1.44.
Traffic Paints-E. B. Countryman. Chairman replacing A.J.
Zuick; Sub. 56. Printing Inks-J.M. Fetsko. Chairman re­
placing F.A. Falk; and. Sub. 001.90. Executive Committee
Member-at-Large-R.C. Marek to fill the unexpired term of
R.R. Bennett.

Highlights

The following projects of major interest to the coatings
industry represent new efforts since the previous reports in
1978 and January 1979:

DOI.2/-establishment of a new research group to explore
feasibility of chemical and instrumental analysis applicable to
the paint industry.

D01.21.13 and .24-work with the Environmental Protec­
tion Agency on the all-important definitions of Volatile Or­
ganic Content (VOCl.

DOI.23./I--<1evelopment of a method for measuring wet
film thickness in field applications using notched gauges.
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DOI.26-formation of a new task group to study visually
perceived attributes of the appearance of materials.

DOI.26./I-slUdy of a recommended practice for visual
intercomparison of gloss surfaces.

DOI.27.06-survey to establish a new detergent formula
representative of current products on the market.

DOI.27.17-review of methods relating to evaluation of
weathering effects.

DOI.29-formation of a new subcommittee to develop
methods of preparation of uniform metallic and non-metallic
substrates used as a base for paint testing.

DOI.33.12-study of a gas chromatography method for
isopherone diisocyanate.

DOI.33.14-conduct a round robin on a new gas
chromatography method for orthophthalic acid and fatty
acids in alkyd resins.

DOI.33.26-deve1opment of methods for freeze-thaw.
heat-age. and mechanical stability of latices including round
robin tests.

DOI.42.03-study to simplify method for evaluating level­
ing of paints by brushout.

DOI.45.07--<1evelopment of a new anti-fouling rating sys­
tem.

DOI.51.02--<1evelopment of methods for melt viscosity of
resins. ICI plate and cone viscometer; color of powder coat­
ing resin solutions; and color measurement of powder coat­
ings using a tristimulus colorimeter.

DOI.51.03-develop method on impact fusion.

DOI.52 .12--<1evelop method for determining the durability
of textured interior panels.

Group 52/55--<1evelop a method for determining stability of
UV curing coatings.

DOl.55.07--<1evelop a recommended practice for water­
reducible industrial coatings excluding electrodeposition
types.
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SUBCOMMITTEE 001.92
MEMBERSHIP DEVELOPMENT

R.A. Brown, Chairman

Discussion centered around the
problem of getting more of the 582 listed
members of Committee D-I to attend
and participate in meetings. Less than
half of the members attend any regularly
scheduled meeting of the committee.

Suggestions were made to: (I) select
members who are needed in specific
work of one or more subcommittees and
invite them to become active; (2) ask
subcommittee chairmen to write letters
to those members of his group who are
not present, asking them to attend 'the
next meeting; and (3) continue orienta­
tion meetings with emphasis on how
new members may join in the work of a
group or subcommittee.

The need for better test methods was
again expressed and more technical
people from the paint manufacturing in­
dustry are needed in the work of Com­
mittee D-I.

SUBCOMMITTEE 001.96
LONG RANGE PLANNING

H.M. Werner, Chairman

A review of the scopes of Sub.
DOl.07, DOl.13, DOl.41 , and DOl.42
was made to consider need for possible
recommendations on revisions in light
ofcurrent activities. It was revealed that
Sub. DOl.07 has decided to drop its
specification task group. It will be rec­
ommended that the activity of conver­
sion of government paint specifications
to ASTM format be discontinued and
that the Sub. DOl.07 chairman request
the Sub. DO I.90 Executive Committee
to review the continuing need for such
activity by the department that origi­
nated the request. It was felt that the
Sub, DOl.07 scope should remain as is.

A review of the Sub. DOl.13 scope
indicated the need for a change. It was
recommended that the "Institutional"
task group be removed from Sub.
DOI.13 and that its activities be added to
Sub. DOl.41. Sub. DOl.13's revised
scope might include the "consumer
sounding board" concept. These rec­
ommendations will be made to the Sub.
DOI.90 Executive Committee. Review
of the scopes of Subs. DOI.41 and
DO 1.42 showed no need for change.

In the discussion of D-I finances it
was stated that a direct Society con­
tribution to D-I could not be made. It
was revealed that Committees A-I, D-2
and others solicit their respective in­
dustries. It was suggested that D-I
should do the same, including NPCA
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and other such organizations. It was felt
that some would say they already sup­
port D-I by funding individual member
activities and attendance. It was
suggested that a special letter should be
sent out to companies of D-I members,
especially raw material suppliers. It was
also recommended that consideration
be given to increasing the suggested
voluntary contribution to $15. How­
ever, before any further solicitations are
made, it was recommended that specific
needs and a budget be developed.

DIVISION 1
ADMINISTRATIVE

SUBCOMMITTEE 001.05
INTERCOMMITTEE RELATIONS

J.C. Weaver, Chairman

This group attempts to coordinate the
interests in paints in other technical
committees. particularly the application
of paint to the products in their scopes.

Committee A-5 on Metallic-Coated
Iron and Steel Products has developed
A755-78 on "Standard Specification for
General Requirements for Steel Sheet
Zinc Coated (Galvanized) by the Hot­
Dip Process and Coil-Coated for Roof­
ing and Siding." This is coordinated by
the chairman of Sub. DO 1.53. Commit­
tee A-5 is forming a new subcommittee
on liquid coatings such as asphalt or
laminated coverings of galvanized or
black steel, large pipe for highway cul­
verts.

Committee E-15 on Analysis and
Testing of Industrial Chemicals has
Board of Directors approval to expand
its scope to include specifications in
order to react to a Department of De­
fense blanket request on a long list of
chemicals. This list, when available,
needs review by Sub. D0l.35 et al. for
possibl~ jurisdictional overlap.

Committee E-44 on Solar Energy
Conversion is adopting Methods E 408
and E 434 on "Durability of Solar Ab­
sorptive Receiver Materials." (Cf Sub.
DO 1.27)

Committee S-21 is a new coordinating
committee for standard reference mate­
rials for particle metrology. (Cf Subs.
DOl.24, 31. 33, et al.)

About 100 returns from D-I members
to a letter inquiry from the Chairman
lists their memberships in other Society
Technical Committees. These will be
formed into a table in alpha numeric

order for inclusion in the subcommittee
reports to improve liaison.

The Baltimore Society of the Federa­
tion of Societies for Coatings Technol­
ogy offered an extensive list of about 40
kinds of apparatus for D-I response on
possible formation of local round robin
test groups. On April 9, 1979, a letter
from the Vice-Chairman, Administra­
tion and Research, urged D-I subcom­
mittee chairmen to take early advantage
of this general offer.

SUBCOMMITTEE 001.06
USA COORDINATING

COMMITTEE FOR
ISO/TC 35 ON PAINTS

AND RELATED MATERIALS

J.C. Weaver, Chairman

Receipt in 1979 thus far of Isorrc 35
documents included fire testing, salt
spray, epoxy polymers, gloss, and their
formation of a new Subcommittee 12 on
Preparation of Steel Substrates before
Coating. These documents are being
referred to appropriate specialists and
subcommittees.

A list of Committee D-I specialists for
each of the 18 working groups in TC
35/SC 9 on Paint Properties has been
revised and will be distributed to the
specialists, to ASTM headquarters and
to the secretariats ofTC 35 and SC 9. TC
35 plans to meet next in Israel in May
1980.

SUBCOMMITTEE 001.07
GOVERNMENT CONTACTS

L.S. Birnbaum, Chairman

It was reported that Federal Standard
141 B, on test methods, dated February
1,1979, has been issued. It has a long list
of ASTM replacements for obsolete
federal methods and a short list ofabout
90 less used federal methods awaiting
replacement methods from Committee
D-1. Copies are for sale at the GSA
Specifications Consumer Information
Distribution Branch, Bldg. 197 (Wash­
ington Navy Yard), Washington, D.C.
20407. Federal Standard 595, on color
standards, is being reprinted and should
be available in the next few weeks. Cost
of the book only with \6 x I in. color
chips will be set at about $5. Cost of a
complete set of 4993 x 5 in. color cards
was established at $70. with a cost of 1511
each for an individual color card.

A revision to the draft of a proposed
D-I specification to replace Military
Specification Mil-P-28582 was for­
warded to the Executive Committee of
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GETA
BETTERGRIP
ONYOUR
WAX.,

Don't worry about the
supply of wax. Supply your-
self with BARECO* Microcrystalline
Waxes instead and relax. Bareco is
one of the top producers of wax
in the world today-without ques­
tion. And there's no question we're
out to stay and grow-with a brand
new multi-million dollar expansion
program that's under way now to
increase our production to help
meet all your needs.

Hard,high-me/ting-point
BARECO Microwaxes offer you
the highest levels of purity and
performance. And, because we
can rely on our long­
established raw materials
sources, you can rely
on us for unmatched
delivery.

Get a firm handle
on the wax you need.
Get with Bareco now.

-
~
DIVISION
6910 East 14th Street
Tulsa, OK 74112
918/836-1601

MW-79-01



Only adrop J in the bucket.

Asarco zinc oxides for paint
havelessthan.01%lead.
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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 coming 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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0-1 for review and action. It was felt
that the latest revision had taken care of
the mandatory compositional require­
ments to which many members had ob­
jected. It is understood that the docu­
ment will be assigned to an appropriate
working subcommittee for further re­
view and action.

GSA advised that they are developing
commercial item descriptions to aug­
ment Federal Specifications for a
number of paints and would keep this
subcommittee informed of progress.
This is to serve as an alternative for
procurement of these type products.

SUBCOMMITTEE 001.13
CONSUMER AFFAIRS

W.V. Moseley, Jr.,
Acting Chairman

Group I: State and Institutional Con­
sumer Affairs. W.V. Moseley, Jr ..
Chairman. The working group reviewed
the negative ballots received and re­
solved all of them. Draft #9 of the
"Standard Recommended Guide for
Purchasing State and Institutional
Paint" will now be submitted to a main
committee letter ballot. Details of the
resolution of the negative ballot are as
follows: (I) the objection to Section 3.1
of the guide was voted as nonpersuasive
because of changes in Section 3.1 al­
lowing either products offered to the
general public or sold in accordance
with applicable government specifi­
cations; (2) the objection concerning
paragraph 4.2. I was voted as nonper­
suasive because there are specification
products available to cover the re­
quirements and there are also no reliable
tests for bacterial or fungal attack; (3)
the objection concerning Section 5 re­
garding subjectivity of tests by painters
was voted nonpersuasive; and (4) the
objection concerning section 5.7 was
voted nongermane. The voter will be
contacted regarding the actions of this
group.

Concerning a request from the State
of Pennsylvania for assistance from this
subcommittee in writing contracts for
procuring paint products and getting the
most favorable prices, the subcommit­
tee decided this is not a proper task for
them or Committee 0-1.

Group 2: Individual Consumer Af­
fairs, J. Csernica, Chairman. R.A.
Brown, of NPCA, reviewed the prog­
ress by this organization in developing a
Consumer Awareness Manual for use
by paint consumers. This is not yet
completed but considerable progress
has been made. This group will be kept
informed of progress and the manual
will be presented to them upon comple­
tion.
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Several members offered to write
suggested rewording of the scope which
appears to be out of date. When the
subcommittee is satisfied with the revi­
sion, it will be submitted to the Execu­
tive Committee of 0-1 for approval.

SUBCOMMITTEE 001.15
LECTURES AND SYMPOSIA

H.A. Wray, Chairman

It was decided to proceed with the
previous planned topic for the lecture
program at the January 1980 meeting.
Two suggested speakers will be con­
tacted to determine if they will partici­
pate in the program on "The Impact of
Enforced Technology."

At the request of the Executive
Committee of 0-1, work will begin on
planning for a symposium for a future
0-1 meeting or in conjunction with an­
other group. Subject, time, and speak­
ers were left to the discretion of this
group.

SUBCOMMITTEE 001.16
DEFINITIONS

S. LeSota, Chairman

Five negative ballots and five af­
firmative suggestions on the 14 resis­
tance properties and two fire-retardant
definitions, which were balloted by
Main Committee 0-1, were discussed.

All negative ballots were voted non­
persuasive. One member withdrew his
negative ballot. Another negative ballot
suggested that the word "degradative"
in the definition on "chalking resis­
tance" be changed to "degrading." It
was agreed that "degrading" is not
usually used to describe physical and
mechanical phenomena. Another nega­
tive ballot suggested that the phrase
"when tested by __ test procedure"
be added to these definitions. It was
considered nonpersuasive since these
are definitions ofcoating defects and not
part of any test procedure. This same
reason was used to rule nonpersuasive a
negative ballot to add "under defined
conditions of test" to these definitions.
However, it was agreed that the phrase
"effectively protects" in the "intumes­
cent coating" definition should be
changed to "serve to protect." It was
also agreed to delete the last sentence in
the "chalking resistance" definition
which is not really a definition, but
rather an explanation. Some of the
minor editorial changes suggested by
others were incorporated into the defi­
nitions and these revised definitions will
be submitted for a Main Committee
ballot.

It was agreed that water-reducible is
the preferred terminology for Commit­
tee 0-1 Standards instead of water­
based or water-borne; likewise
solvent-reducible instead of solvent­
based or solvent-borne; for the con­
sumer, water-thinnable and solvent­
thinnable.

SUBCOMMITTEE 001.17
RECORDS AND PUBLICATIONS

M.P. Morse, Chairman

This subcommittee is actively en­
couraging the technical subcommittees
of 0-1 to prepare research reports that
document the tests performed in the de­
velopment of test method procedures
and the precision of these procedures.
Subcommittee chairmen have been re­
minded that a documenting research re­
port must accompany the submission of
a test method to ASTM headquarters for
a main committee letter ballot. Each re­
search report is assigned a number and
filed at ASTM headquarters.

During the past six months, three re­
ports documenting analytical test pro­
cedures have been filed at ASTM head­
quarters. No proposed publication in
journals has been received. Reports are
being prepared documenting the inter­
laboratory test data obtained for meas­
urements of (I) consistency by Stormer
Viscometer, (2) viscosity by Brookfield
Viscometer, and (3) viscosity by efflux
cups.

DIVISION 20
RESEARCH AND GENERAL

METHODS

SUBCOMMITTEE 001.20
STATISTICS AND SAMPLING

H.E. Ashton, Acting Chairman

The subcommittee reviewed the
.status of three documents that the group
has been trying to prepare. The recom­
mended practice for "Sampling" had
been balloted to main committee at least
once as had the recommended practice
for "Standard Atmosphere." Changes
suggested have been incorporated and
they have been ready for Society ballot
for two years. The subcommittee rec­
ommended that the latest versions be
sent to Society ballot.

The recommended practice for" In­
terlaboratory Tests on Methods" had
been submitted to both subcommittee
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ballot and editorial review. Appropriate
comments will be incorporated into the
practice which will be submitted to con­
current subcommittee and main com­
mittee ballot.

SUBCOMMITTEE 001.21
CHEMICAL ANALYSIS

OF PAINTS
AND PAINT PRODUCTS

R.W. Scott, Chairman

Two new task groups have been
formed as follows: DO 1.50 on Analysis
of Solvents in Paints and a new research
group to explore the feasibility of
chemical and instrumental analysis
applicable to the paint industry.

Group 13: Coordinotion oj VOC
Standard and InJormation, H.
Fujimoto. Chairman. Minutes of the
USEPA/ASTM meeting in Research
Triangle. N.C. on April 17. 1979. were
presented for consideration and ap­
proval.

The question of definition of VOC
was raised. along with consideration of
volatile determinations and methods for
determining water content. The results
of the letter ballot on the recommended
practice for determining volatile organic
content were reviewed. Three negatives
and several editorial comments were re­
ceived. The negative ballot regarding
the mathematical symbolism was found
nonpersuasive because the requester
described a three letter symbol for VOC
rather than a single symbol. The nega­
tive ballot regarding title change was
considered editorial but was found to be
nonpersuasive by the group. Also the
negative ballot regarding the inclusion
of a distillation step was considered
nonpersuasive. The revised definition
was accepted and the note changed to
exclude any alternate definition. The
practice will be revised to include the
comments and corrections noted in the
ballots.

The question of alternate approaches
to VOC was discussed. It was noted that
the EPA method, using a nondispersive
infrared spectrometer after combustion
of the volatiles. was an attempt to meas­
ure volatile organic content directly. It
was also pointed out that other ap­
proaches would be welcomed for con­
sideration by EPA. The formation of a
new task group to work with EPA on
alternate approaches to VOC was left to
the discretion of the subgroup chair­
man.

Group 21: Analysis of Electrocoat
Baths, A. Yeramyan. Chairman.
Current round robin results on: (I) non­
volatiles and pigment content and (2)
acid value and solubilizeI' content. were
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reviewed. Results indicated that major
difficulties were caused by sampling. A
sampling procedure will be issued. All
test methods except acid value and sol­
ubilizeI' content are applicable to
anionic and cationic electrocoat paint
samples as well as their ultrafiltrates.
This test method will be rewritten for
general applicability to both anionic
and cationic systems. Two different
methods for solvent analysis by direct
injection gas chromatography will be
submitted for evaluation. A check will
be made to determine interest. needs
and know how in ionic constituent and
contamination analysis and the findings
reported at the next meeting.

Group 23: Analysis oj Hot Melt Tmr
fic Markin/fs, W.V. Moseley. Jr.. Act­
ing Chairman. There was discussion on
a method of analysis submitted recently
along with results on one sample con­
taining 1.50 mm glass beads. A second
sample with 1.65 mm glass beads and
silica filler will be sent out by July 1979.

Group 24: Test Jar voc of Paints,
A.C. Abbott, Chairman. Discussions
were held concerning the first and sec­
ond round robins. The input from round
robin #1 gave data with results scat­
tered with respect to variance. One lab­
oratory varied in six cases. A large error
was introduced with a sample based on a
UV curable printing ink containing
monomer. Statistical data omitting the
laboratory in question did not result in
any great improvement. When both the
laboratory and sample in question were
dropped. a great improvement was
noted in the reproducibility of the
method between laboratories. For
round robin #2. 12 laboratories were
involved and the coefficient of variation
was somewhat improved. The data
suggest the approach of treating all
samples as per: (I) 20 min (clJ 110°C (D
2369) and (2) I hI' @ 110°C (new ap­
proach). Fifteen samples will be distrib­
uted for round robin #3 with approxi­
mately 20 laboratories participating.

A summary statement was presented
on the Karl Fischer water titration pig­
gyback round robin. Data looks prom­
ising as was expected for Karl Fischer,
i.e .. ± 1% at large concentrations. The
problem is that an error of ± I or 2% is
then introduced into the VOC calcula­
tion. thus causing substantial error. A
further piggyback will be conducted.
Discussion of the gas chromatography
method for water suggests limiting the
scope because the data may be ques­
tionable at low levels.

There was discussion about the
translation of error into the final VOC
calculation. It could result in an overall
variation of as much as 15% from ac­
cumulated relative error. Some samples

should be saved from the third round
robin for possible correlation to a future
direct VOC method. It was agreed to
hold the three temperature tier ap­
proach aside until the next round robin
data is evaluated.

Ballots received on Method D2369-73
were discussed. One negative ballot was
considered nonpersuasive. A number of
comments were considered favorably
and appropriate changes will be made.
Discussion ensued concerning the title.
It was voted to change the title to read:
"Volatile Content of Solvent Reducible
Paints." Discussion also occurred con­
cerning a mention of a method for use
with water reduced systems plus adding
a footnote concerning the applicability
of the method to water-reducible sys­
tems. It was decided to drop these
suggestions because the scope in para­
graph I. I says the method is for sol­
vent-reducible systems.

Group 42: Atomic Absorption Spec­
troWaphy, (AAS) Analysi.~ ofPilflnents
Extracted from Whole Paint, W.V.
Moseley. Jr.. Chairman. The group dis­
cussed the results of the last limited
round robin and proposed another
round robin with more samples and all
interested laboratories involved. It was
decided that the round robin should
consist of three samples of whole paint
for extraction and analysis of titanium
dioxide and three samples of the same
products already in solution and ready
for the atomic absorption analysis. The
method will be rewritten around "the
methods of addition" and sent with the
samples.

Group 44: Determination of Ferrous
Iron in Synthetic Iron Oxides, K.R.
Hancock. Chairman. One negative and
two editorial comments were received
on the main committee letter ballot. The
editorial comments were reviewed and
will be incorporated into the procedure
where appropriate. The negative con­
cerning the safety statement was ac­
cepted and the safety statement will be
revised. Following editorial revision.
the method will be submitted for Society
letter ballot.

Group 45: Percent Solids in Tituniam
Dioxide Slurries, P.B. Mitton. Chair­
man. Two negatives and two af­
firmatives with comments were re­
ceived on the proposed method of test
for" Percent Solids in Titanium Dioxide
Slurries" on the subcommittee ballot.
One negative was resolved by accepting
almost all of the suggested changes
which were of an editorial nature. The
second negative vote was ruled non­
persuasive because the technique
suggested had been tried before and
found to produce a systematic differ-
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ence between the first and second repli­
cation. The editorially revised method.
including a section on Applicable Docu­
ments. will be submitted for a main
committee ballot.

Group 46: X-Ray Analysis of Pi~­

ments, H. Neubold. Chairman. Some
preliminary results of titanium dioxide
analysis performed on acrylic latex
paints with titanium dioxide as the sole
pigment and with titanium dioxide in
various combinations of clay and cal­
cium carbonate were discussed. The
X-ray fluorescence technique used in
these analyses had been developed by
one of the members. Some apparent
matrix effects were noted. It was ex­
plained that the point of this method was
to eliminate these undesirable matrix
effects. A round robin will be conducted
using this method. There was some dis­
cussion of vehicle type and TiO, type to
be used in the samples. It was pointed
out that commercial TiO, is of variable
composition because of surface treat­
ment. A member agreed to supply in­
formation about certification of TiO,
content. The vehicle should be some­
thing typically used in trade sales prod­
ucts. The samples should be sent out
within the next few months.

Group 52: Trace Levels ofBenzene in
Paints, R. Domingo. Chairman. Four
methods have been received for consid­
eration by the task group. These include
a capillary GC method using a UV de­
tector. A second method for benzene in
hydrocarbon solvents is a conventional
packed column gas chromatographic
technique. The detection limit is 500
ppm. A third method uses gas chroma­
tography and conventional packed col­
umns. The method has a lower detection
limit of approximately 1000 ppm. The
fourth method is based upon the De
Soto method using GC with a Siponate®
DS-IO liquid phase. The method
employs an internal standard and is
applicable to whole paints. It has been
prepared in ASTM format.

Comments on the drafted method .
.. Proposed Test Method for Quantita­
tive Determination of Benzene in Paint
and Coatings by Gas Chromatog­
raphy." were received from the floor for
consideration and possible inclusion in
the revised method. Appropriate
changes will be made and the revised
draft submitted for preliminary editorial
and safety comments. A round robin
will be started by September Ist. Details
were discussed concerning samples for
the round robin. Samples include an
automotive paint. stain. appliance
enamel. and an oil-base primer. A blank
paint will be provided.
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Group 53: Trace Levels ofMonomers
in Paint, G.L. Cunningham. Chairman.
Generalized methods for free monomer
analysis were discussed as they relate to
specialized equipment: capillary GC.
HPLC. and NPGdetectors with a Ge. It
was pointed out that it is an ASTM
practice to write methods using the most
readily available equipment possible. It
was agreed that a generalized method
would be an appropriate starting point
rather than trying to write methods for
specific monomers. A proposed method
employing a flame ionization detector
with a 20 ft x V8 in. s.s. column packed
with Carbowax® 20M will be evaluated
by a round robin to begin by September
1979. The question of sample prepara­
tion was discussed. The problem of re­
sidual monomers already in the sample
will be circumvented by spiking latices
with compatible monomers but mono­
mers not used in the latex.

Group 54: Water Content in Paints hy
Karl Fischer Titration. W.e. Golton.
Chairman. It was reported that the re­
cently developed gas chromatographic
method for water content had passed
Society ballot and been assigned the
number D 3792. Upon reports that some
members had experienced problems at
low water levels. it was noted that the
method had not been evaluated at low
water content. It was decided to write in
the scope that the method was limited to
higher water concentrations.

The proposed catalyzed Karl Fischer
method was reviewed. Preliminary
data from the first round robin was
presented. It was agreed that the data
from four collaborators was encourag­
ing and it was decided to conduct a full
round robin in conjunction with an up­
coming one on volatile content planned
by task group D01.21.24. A revision of
the water procedure which avoids the
two burette approach will be written.

Group 61: Revision of D 564. "Test­
ing of Liquid Driers." L. Bazarko.
Chairman. The new method of test for
iron in paint driers by EDTA method
and the editorially revised methods for
cobalt. lead. manganese. and calcium.
or zinc (D 2373. D 2374. D 2375. and D
2613) have passed Society ballot and
will be published in Part 29. 1980 edition
of the Annual Book of ASTM Stan­
dards. The new method of test for
cerium in paint driers by the eerie sul­
fate method has been balloted by the
main committee. All pertinent com­
ments will be incorporated and the
method submitted for Society ballot.

Results from the round robin testing
for vanadium and total rare earths in
paint driers by EDTA methods have

been received and statistically analyzed
by E 180. The methods will be submitted
for subcommittee balloting. The method
of test for zicronium in paint driers by
EDTA method will be withheld from
main committee voting pending atomic
absorption verification of the hafnium­
zirconium ratio in typical U.S. driers.
Hafnium is allegedly present in many
commercial zirconium compounds.

Specification D 600 on "Liquid Paint
Driers" has been revised and forwarded
to task group DOI.35.03 on chemical
intermediates for comments and subse­
quent concurrent subcommittee and
main committee balloting. Method D
564. "Testing Liquid Paint Driers," has
been revised. Pending further com­
ments from subcommittee members. it
will be submitted for subcommittee
ballot. The group made a recommenda­
tion that Methods D 1953 andlor D 1640
on drying tests be revised to include
mechanized (for example BK (Beck­
Koller) drying recorder) methods for
measuring drying time ofdrying oils and
paints.

Group 62: AAS Analysis of Liquid
Driers, H.D. Swafford. Chairman. The
first draft of a method of test for the
metal content of liquid metal driers by
atomic absorption spectroscopy was
used in a round robin test by one lab­
oratory. This method uses as standard
driers whose metal concentration has
been ascertained by EDTA methods.
Since. (I) an independent zicronium
method is needed to determine hafnium
presence in this drier. (2) some driers
may not be soluble in MIBK. and (3)
some instrumental laboratories are not
equipped to run wet analytical methods.
an alternate method using ashing and
analysis in aqueous media was proposed
using the appropriate metals dissolved
in HF acid as standards. Recommen­
dations on the draft will be reviewed and
draft #2 written. Testing of samples per
draft # I will be suspended, Samples for
draft #2 will be supplied to all new col­
laborators. Those who received sam­
ples for testing under draft # I will con­
tinue to use the same ones for draft #2.

Group 7/: Metals in Low Concentra­
tion, R.W. Scott. Acting Chairman.
Preliminary results concerning an
AOAC round robin to determine low
levels of lead. cobalt. and cadmium in­
dicated general agreement between D
3335 and the AOAC method. The go-no
go method at the 0.5 and 0.06% lead
level was discussed. Benzidine (once
alleged toxic) which is used in the 0.06%
lead level method can be used again in
laboratories. Therefore. a review of the
low lead method will be conducted and

Journal of Coatings Technology



T~nty·~~~
tohelpassure
yourcompany'SfUture.
If you believe that acontinuous flow of new ideas
is absolutely necessary to assure your com­
panys future-and the future of the country as
well- then you'd better send for this free booklet
today

It describes twenty-three different ways you
can help guarantee acontinuous flow of college­
trained minds and college-based research­
minds and research that have been responsible
for many of the most important ideas of our

r------------------
I
I

times Computers Radio Television Synthetics
Antibiotics, The list is almost endless,

If new ideas foster the continued growth of
business, then business must be willing to foster
the growth of ideas By giving to the college of
its choice Think of it as an investment in your
R, & D, Program For twenty-three smart ways to
make this investment,
send in the
coupon

- t~." Council for Financial Aid to Education, Inc
a\.~ 680 Fifth Avenue, New York, NY 10019

COmpany _

Name _

A Public Ser~ice of This Magazine !1
& The AdvertiSing CouncIl. • •

~(I

Z,p Tel _State _

City _

Please send me a copy of your booklet. 'How
Corporations Can Aid Colleges and Universities:'

Title _

Street. _

Make America smarter.
Cive to the college of your choice.

Vol. 51, No, 656, September 1979 101



Superfine, in fact; averaging
1 to 3 microns. That's how

fine Illinois Minerals grinds
amorphous silica, and it's

one of the factors that
makes it such an ideal filler/

extender for thousands of
applications. Free samples
available. Call or write for

bulletin 201.

•n-l.
ILLINOIS MINERALS CO.
2035 Washington Ave., Cairo, III. 62914
(618) 734-4172

102

if the data supports the method it will be
submilled for leller ballot at the sub­
commillee level. At this time. there are
no future plans for the analysis of heavy
metals or trace elements. Alternate
mcthods which should be considered
are a Ilameless AA technique for lead
which has advantages and XRF (X-ray
Iluorescence) where a PGT (Princeton
Gamma Tech-IOO®) instrument may be
cheaper than A/\. It was decided the
task group would remain active at least
through January 1980.

Gmllfl 72: Ml,tals ill Air Par/iCllla/C'
Sall/flil's. J.A. Devlin. Chairman. The
organization of a second round robin on
simulated dust of lead chromate type
pigment in work place atmosphere was
verified. The group highly favored sam­
ple preparation by deposition of a lead
chromate dispersion rather than a dis­
solved lead solution on the membrane
since the former was more apropos of its
objective. Two round robins will be run.
One. with 10 collaborators. will be a
repeat of a former one at lower load
levels of a regular primrose chrome
yellow simulated dust; the second a
simulated silica coated chrome yellow
dust with eight collaborators. The third
draft of a method for the determination
of lead and chromium in the workplace
pigment dusts was distributed in prep­
aration for the second round robin
above. The procedllre for the silica
coated dust will be mailed within a
month to the collaborators.

Backlog priorities are primarily: (I)
electrothermal atomization of simulated
dust for lead and chromium at low levels
in chrome yellow type dusts; and (2)
Ilame AA for lead and chromium in
paints containing chrome yellow type
pigments. Simplified x-ray Iluorescence
determination of lead and chromium on
membranes of air samples of chrome
yellow was discussed. Adaption of the
PGT-IOO Chemical Analyzer to mem­
brane filters was noted.

SUBCOMMITTEE 001.22
HEALTH AND SAFETY

H.A. Wray, Chairman

Following a discussion on revision of
withdrawal of Method D 1310. "Flash
Point of Liquids by the Tag Open Cup."
it was decided to make necessary revi­
sions of the method and submit it to
subcommillee ballot. The Open Cup
method has become less important since
the Consumer Products Safety Com­
mission is working on a proposal to go to
Closed Cup methods in their regula­
tions. This is a result of an amendment
to the Federal Hazardous Substance
Act deleting the statuatory requirement

for use of the Open Cup in the commis­
sions regulations.

Since Method D 3278. "Test for Flash
Point of Liquids by the Setallash Test­
er." was revised to add an annex for
testing high viscosity materials without
a reproducihility statement. it was
agreed to conduct a round rohin. This
will include materials with approximate
D 1545 Gardner viscosities of Z-3. Z-6.
Z-8. and. if possihle. Z-IO. Five mem­
hers volunteered to conduct the test.

A representative of the Office of Haz­
ardous Materials Regulations. DOT.
gave a resume on the program underway
in that agency to deline a solid material.
It was stated that a viscosity of 1000
stokes (Z-I 0) seems to be a good cut off
point to dilTercntiate between a solid
and a liquid. DOT would be interested in
testing the material used in the proposed
round rohin with a viscosity of 1000
stokes. Several members offered to look
for materials in this 1000 stokes range.

Copies of revised equilibrium
methods were distributed and dis­
cussed. The lirst method is a Ilash-no­
Ilash method and the second a definitive
Ilash point method. These methods pro­
vide for equilibrium temperature
throughout the sample of viscous mate­
rials in the Tag or Pensky-Martens test­
ers. These methods are similar to ISO
Methods. EPA proposed regulations for
toxic substances and hazardous wastes
have provisions for this type of method.

A report was submilled on the activi­
ties of the Coordinating Commillee on
Flash Point and Related Properties and
Interaction with Government Agencies
on These Properties. These activities
include a round rohin to test the com­
bustibility test for mixtures. the forma­
tion of a Waste Disposal Task Group.
and the evaluation by the Calibrating
Task Group of synthetic materials in
place of pure hydrocarbons as calibrat­
ing liquids.

Two fire retardancy tests. D 1360.
"Cabinet Method:' and a new method.
"Two Fool Tunnel Test:' were in the
June Society ballot. Precision state­
ments are necessary and round robins
will be required. However. there is a
need to determine what woods should
be used. who has the instruments. and
who can participate in a round robin.
NPCA's Commillee on Fire Retardancy
will be asked for their advice. The sub­
eommillee will solicit help in conducting
the round robins from the Fire Retar­
dancy Group of NPCA. the Fire Tech­
nology Group of NBS. subcommittee
members and others. such as the Balti­
more Coatings Society.

The NPCA's III Plallt Hazardolls
Materials Idelltificatioll System-Raw
Materials Ratill!: Mallllal was pre­
sented to the subcommillee for their
consideration. This system uses a 0-4
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rating for Health. Flammability. and
Reactivity properties of materials and
an alphabetic classification of protec­
tive equipment required to handle safely
hazardous materials. It was recom­
mended that the NPCA document be
reviewed by Sub. DOl.22 and that in
cooperation with NPCA. the subcom­
mittee prepare an ASTM draft of the
manual. probably one section at a time.

A copy of proposed hazard state­
ments for inclusion in methods was cir­
culated. After some discussion. it was
proposed that these statements be
prepared as a recommended practice
and issued for subcommittee ballot.
Method D 3630. "Standard Practice for
Determining Constituents. Classified as
Hazardous. Contained in Protective
Coatings." and "Bibliography of In­
formation on Toxic Materials" are in
need of review. The subcommittee de­
sires support from additional personnel
who have an interest in these items.

As the result of a request by a repre­
sentative of the Office of Hazardous
Materials Regulations. DOT. to update
the standards referenced in U.S. Gov­
ernment Regulations. the subcommittee
agreed to recommend that the Execu­
tive Committee of D-I. through the
Society. petition DOT to update the
standards for flash point referenced in
government regulations.

SUBCOMMITTEE 001.23
PHYSICAL PROPERTIES

OF APPLIED PAINT FILMS

M.P. Morse, Chairman

Group /0: Adhesion. H.E. Ashton.
Chairman. The group is investigating
the measurement of adhesion of coat­
ings by a pull-off technique using tensile
testers. Details for a round robin test by
this procedure are being developed.
Information has been developed re­
garding satisfactory adhesives to use for
coatings. Information is being devel­
oped also regarding devices for insuring
proper application of load to the speci­
mens. One laboratory has used parts of
the Elcometer portable adhesion tester
for this purpose. A representative of
Gardner Laboratory will provide infor­
mation on cost and availability of EI­
cometer parts and test cylinders for the
proposed test procedure. For a round
robin test of the pull-off method. coated
panels differing in adhesion will be pre­
pared by using different metal surface
treatments and by using coatings known
to differ in adhesion. A questionnaire
will be prepared asking D-I members of
their interest in method of A of D 2197
which measures adhesion by the bal­
anced beam scrape adhesion tester. The
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extent of interest received will deter­
mine whether interlaboratory tests will
be made to establish a precision state­
ment.

Group / /: Wet Film Thickness Meas­
urement. H.A. Ball, Chairman. Im­
proved procedures for measuring wet
film thickness with the Interchemical
Gauge and the Pfund Gauge were devel­
oped. The method, D 1212. has been
approved by Committee D-I and has
been submitted to Society ballot. A re­
port documenting the interlaboratory
data obtained with the improved proce­
dures has been liIed at ASTM head­
quarters. The group is now undertaking
the development of a method for meas­
uring wet IiIm thickness in field appli­
cations using notched gauges. Some
interlaboratory test results have been
obtained with the Nordson gauge and a
preliminary draft ofa test procedure will
be prepared for circulation to the group
members.

Group /2: Measurement oj'Dry Film
Thickness. K.A. Trimber. Chairman.
Nearly completed is an extensive round
robin test to determine the accuracy and
precision of various types of commer­
cially available instruments for meas­
uring dry IiIm thickness of coatings.
Drafts of revisions of Methods D 1400
and D 1186 have been prepared includ­
ing those instruments found to have
given satisfactory precision of film
thickness measurements of coatings on
magnetic and non-magnetic substrates.
The accuracy of the instrumental meas­
urements of the thickness of the speci­
mens used in the round robin test are
being determined by means of micro­
scopic measurements and photographs
of IiIm cross sections and by slit micro­
scope measurements.

Group /4: Hardness. Mar and Ahm­
sion Resistance. M.P. Morse, Chair­
man. A round robin test is being con­
ducted to determine the precision of
Method D 968, "Abrasion of Coatings
by Falling Sand." and of D 658, "Abra­
sion of Coatings by Air Blast Abra­
sive." D 968 is being revised to include
the use of falling silicon carbide. The
round robin test also includes meas­
urements with the Taber Abraser. Re­
sults received to date show wide
variations in the results obtained by
different laboratories for each of the
falling abrasive procedures. The rea­
sons for this are being sought. Wide
variations were obtained with the air
blast abrasive test also. but differences
in flow rates and air pressures used
account for this. This method is being
revised to improve the calibration pro­
cedures. The Taber Abraser results re-

ceived to date have shown good preci­
sion when abrasion is expressed as cy­
cles per mil of coating removed. A draft
of a method using this procedure will be
prepared.

Group /5: Slip Resistauce. G.D.
Ernst. Chairman. Various methods are
being investigated for measuring the slip
resistance of coatings. It has been de­
cided to first evaluate a method based
on the use of an inclined plane to deter­
mine the coefficient of friction of a
coated panel under a sliding leather
"shoe." Drawings of the simple ap­
paratus needed for this test will be dis­
tributed to members who will partici­
pate in the evaluation of the proposed
procedure.

Geneml: The recommended revisions
resulting from Committee D-I letter
ballot have been made to Methods D
522. D 1005. D 1212. D 1474. D 1653. D
1737. and D 2197. The revised drafts
have been submitted to Society letter
ballot. Technical revisions are being
made to two methods which received
negative votes in Committee D-I bal­
lots. These methods are D 823, "Prep­
aration of Uniform Films of Coatings,"
and D 2370. "Elongation and Tensile
Strength of Free Films." Method A
1653. "Moisture Vapor Permeability of
Organic Coating Films." is being reex­
amined to determine its need in view of
the existance of Method E 96 which is
similar and more extensive in applica­
tion.

SUBCOMMITTEE 001.24
PHYSICAL PROPERTIES

OF LIQUID PAINTS
AND PAINT MATERIALS

C.K. Schoff. Chairman

Group 18: Dispersion Phenomena.
V.R. Waltz, Chairman. Discussed were
several methods including D 1210.
"Fineness of Dispersion of Pigment­
Vehicle Systems," the precision state­
ment of which had received two com­
mittee ballot negatives. These had been
withdrawn after editorial changes, in­
cluding identification of units. It was
voted to send the method for Society
ballot with the editorial changes.
Method D 281, "Oil Absorption of Pig­
ments by Spatula Rub-Out." received a
negative ballot on Main Committee vote
because it was not in modern ASTM
format. The negative was judged non­
persuasive on the grounds that no criti­
cism of the test method itself had been
made. However. it was agreed that the
method is not in the correct format and
that it should be revised before the next
approval date. Method D 1483. "Oil
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Absorption of Pigments by Gardner­
Coleman Method." also up for reap­
proval. received several comments in­
cluding one on a misprint that has been
in the method for many years. Most of
the editorial changes suggested will be
made. It was voted to send both D 281
and D 1483 for Society ballot with the
editorial changes.

Group 19: Viscosily hy Elllux Cups.
C.K. Schoff. Chairman. The precision
statement for Method D 1200. "Viscos­
ity by Ford Cup." was discussed. It was
pointed out that the round robin used
mainly non-Newtonian (shear thinning)
paints. but the method is designed for
Newtonian and near-Newtonian fluids.
It was decided to repeat the round robin
with the latter materials. Precision may
not be any better. but we have to deter­
mine what it is with the correct type
paints.

The draft of the proposed dip cup
method was discussed in detail. The
method was considered acceptable on
most counts. but objections were raised
over the lack of cup specifications. This
bl'llught out the fact that Zahn cups are
not made to a given specification. Each
manufacturer uses different dimen-

sions. The next draft of the method will
contain mention of this and the difficul­
ties it presents when effiux time com­
parisons are attempted. The question of
whether an ASTM cup specification
should be established and what the di­
mensions should be was not resolved.
Another matter that came up was the
problem of temperature control during
calibration with standard mineral oils
and the considerable temperature de­
pendence of the viscosity of these oils.
The same problems are found with all
viscosity methods. It appears that cas­
tor oil and linseed oil may be better for
calibration of viscometers since their
viscosities are less temperature depen­
dent.

Group 20: Viscosily of NOII­
Nell'lolliall Materials by ROlatiollal
Viscomi'ter, P.c. Underhill. Chairman.
Discussed was the revision of Method D
2196. "Viscosity Measurements and
Thixotropic Properties of Non­
Newtonian Materials by Rotational
(Brookfield) Viscometer." A number of
comments were made and a new draft
will be written.

Group 21: Stormer ViSco/lli'ler. M.P.
Morse. Chairman. Discussed was the

revision of Method D 562. "Consis­
tency by Stormer Viscometer." The
difficulty of calibration and inherent
problems with standard mineral oils was
raised here .as well. A previous round
robin involving both oils and paints was
discussed. It was concluded that a vis­
cometer would be considered "in calib­
ration" as long as it gave a value within
plus or minus 15% of the expected load
for 200 rpm for the given oil and within
plus or minus 5% of the consistency in
Krebs units. A new draft of the method
will be written and submitted for sub­
committee letter ballot.

GellNal: Method D 1475. "Density of
Paint. Varnish. Lacquer. and Related
Products." was discussed. Reapproval
of this method had received a negative
ballot on the grounds of the lack of haz­
ard statement concerning the chromic
acid recommended for cleaning the ap­
paratus. It was considered persuasive
and a suitable hazard statement will be
written. There were a number of com­
ments which were deemed editorial as
well. The subcommittee agreed to make
the editorial changes and then send D
1475 on to Society ballot. The existence
of other density methods and instru­
ments. including the Mettler/Paar de-
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vice was brought up. A survey of den­
sity methods will be made before the
next meeting and an additional working
group will be set up for the considera­
tion of new ASTM methods in this area.

SUBCOMMITIEE 001.25
PICTORIAL STANDARDS
OF COATINGS DEFECTS

S. LeSota, Chairman

A revision of the "Pictorial Standards
of Coating Defects," a joint effort with
the Federation of Societies for Coatings
Technology. has been published and is
now available from the Federation at
1315 Walnut Street. Suite 830. Philadel­
phia. Pa. 19107 at a cost of $75 a copy
plus 5% to cover handling and postage.

Other appropriate subcommillees are
encouraged to obtain pictorial standards
offailures more typical of modern latex
and oleoresinous coatings where the
mode of failure differs from that of
existing pictorial standards.

SUBCOMMITIEE 001.26
OPTICAL PROPERTIES

P.B. Mitton, Chairman

GrollI' 2: Color MeaSllremell1. J.G.
Davidson. Chairman. The revised draft
of a standard practice for the visual
evaluation of metamerism will be sub­
milled to subcommillee vote. Three
methods which need reapproval were
reviewed. The previously assigned task
groups will make various changes and
then the revised methods will be voted
upon as follows: D 3134. "Color and
Gloss Tolerances of Opaque Materi­
als," by subcommillee only: D 1535.
"Munsell Specification," by both sub­
commillee and main commillee: and D
1729... Visual Color Difference of
Opaque Materials," by subcommillee
only. A task force was established to
study "Visually Perceived Allributes of
the Appearance of Materials."

ous subcommillee and main commillee
ballot. A new task force was formed to
consider a recommended practice for
visual intercomparison of gloss sur­
faces.

GrollI' 19: Hemispherical Reflec­
tallce, K. Luyk. Chairman. A round
robin to establish the precision of a pro­
posed method is nearly finished.

GrOllI' 22: Sample Prepamtioll jilT
Determillatioll ofOptical Properth's, H.
Hammond III. Chairman. After discus­
sion and modification ofa fourth draft. it
was voted 10 submit it to a subcommit­
tee ballot.

GrollI' 23: Retrol'l'jleclllllce of Hori­
ZOlltal Coatill):s, N. Johnson. Chair­
man. Final details of a round robin to
test "Specific Luminance of Horizontal
Coatings" were discussed. The round
robin should start this summer.

GrollP 24: Color alief Strell):th {~r

Color Pi):/I11'lIts, R. Zellers. Chairman.
Specific vehicles were decided upon to
test a new draft of the method for "Mass
Color and Tinting Strength of Color
Pigments." The round robin will start
soon. It was voted to submit two
methods for reapproval to simultaneous
subcommittee and main committee
ballot. These methods are D 332.
"Tinting Strength of White Pigments,"
which is a visual method. and D 2745,
"Instrumental Tinting Strength of
White Pigments."

SUBCOMMITIEE 001.27
ACCELERATED TESTS

FOR PROTECTIVE COATINGS

E.A. Praschan, Chairman

GrollI' 2: Water Tests. G. W. Gross­
man. Chairman. A new format for the
four water test methods was discussed
and approval given to proceed with for­
mal write-ups.
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GrollI' 6: Detl'/'):ellt Test for Or):allic
Fillishes. H.M. Leister, Chairman. A
survey to establish a new detergent for-

GrollI' 4: Li):ht alief WlIIl'/' Exposllre
Appamtlls, S.M. TOlly. Chairman. A
negative vote on withdrawal of Stan­
dard Practice D 3361 (unfiltered carbon
arc: dew cycle) was ruled persuasive so
this practice will be revised and balloted
later. An alternate test cycle of four
hours light followed by four hours dark
with spray has been selected for D 822
test. The round robin will consist of au­
tomotive panels from ASTM series
22895.

GrollI' 6: Hit/ill): POll '1'1" , P.B. Millon.
Chairman. A round robin is in process to
test a proposed new hiding power
method .. It was voted to submit Method
D 2805. "Hiding Power of Paints," to
simultaneous subcommillee and main
commillee ballot for reapproval. A new
source of supply for black glass used
in the method will be added as a foot­
note.

GrollI'll: Glos.\ alief GOlliopllOlOme­
/I)', R.C. Kissler. Chairman. The pro­
posed editorial and precision changes In

Method D 523. "Test for Specular
Gloss," will be submilled to simultane-
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mula for Method D 2248 is being initi­
ated since the existing formula does not
represent the current products on the
market. Round robin testing will follow.

Groap 9: Evalaation (~r Corroded
Specimens, R. Williamson, Chairman.
Four negatives and four comments were
received from balloting on Method D
1654. Three of the negatives were per­
suasive and fourth was ruled nonper­
suasive because the tape method it ad­
vocated was determined by earlier work
to be less reproducible than the current
air blow-off and spatula methods.

Groap 10: Acceleroted Oatdoor
Weathering, M.P. Morse, Chairman.
Visual observations of exposed panels
supported the instrumental gloss and
color differences previously reported on
panels exposed at four different loca­
tions in the Miami area as well as
Arizona and Puerto Rico. Efforts are
being made to explain the differences
encountered between exposure sites in
the Miami area. Since rank order ratings
of the different coatings were consis­
tent. it was agreed to draft two recom­
mended practices. one utilizing the
Black Box and the other the heated
Black Box, to produce accelerated out­
door exposure affects.

Groap 16: ChalkinK, J.S. Robbins,
Chairman. A recent subcommittee bal­
lot brought three negative votes: two
were persuasive and one was nonper­
suasive because it was judged to be un­
related to D 659, but will be considered
in the new method being developed.
Other comments were either agreed
upon or satisfactorily resolved. Method
D 659 will be resubmitted for a simul­
taneous subcommittee and main com­
mittee ballot.

Groap 17: Evalaation of Weathering
Effects, M. Mollman, Chairman. This
new group was formed to review and act
upon the seven methods in Sub. D0l.27
which relate to the evaluation of weath­
ering effects. Appointments were made
for review of those methods requiring
reapproval action in 1979 and 1980.

General: Two negatives from a con­
current ballot on a proposed method for
"Preparation of Glass Panels for Test­
ing Paint, Varnish, Lacquer and Related
Products," were deemed persuasive
and added to the method. Comments on
other areas, however, dictated further
clarification was required and these will
be resolved prior to the January 1980
meeting.
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SUBCOMMITTEE 001.28
BIOOETERIORATION

R.T. Ross, Chairman

Groap I: PackaKe Stability. W.
Woods, Chairman. As part of the devel­
opment of a test to replace Method D
2574. four collaborating laboratories
evaluated the susceptibility of unpre­
served emulsion paints to bacterial
spoilage. The results were mixed, one
collaborator obtaining good sustained
growth in the paints. two. limited
growth. and one, minimal to no growth.
It was agreed to review in detail the
methodology used by the successful
participant. Based on the results of this
review. recommendations will be made
regarding modifications of the present
inoculation protocol. Several emulsion
samples will be screened to determine
the ease with which bacteria can be
grown in them. An additional round
robin will be run when a quantity of
satisfactory unpreserved resin has been
obtained for sample preparation.

Groap 3: Accelerated Tests. K.
Haagenson. Chairman. Round robins
continue in an effort to determine
whether Method D3273 can be modified
to make the method acceptable for de­
termining the fungus resistance of exte­
rior paints. Results of evaluation of
seven fungicides by five laboratories
using UV exposure. leaching. and a
combination of UV exposure and
leaching followed by four weeks in the
tropical chamber were discussed. Cor­
relation between laboratories was poor.
Only one sample was rated similarly by
all participants. This sample and one
which showed the poorest correlation
will be repeated using the fungicides at
the same level tested previously and at
50% and 150% of that level. A control
with no fungicide will also be run. A new
protocol will be written by the chairman
with additional controls to improve cor­
relation.

SUBCOMMITTEE 001.29
SUBSTRATE PREPARATION

FOR COATINGS TESTING

E.A. Praschan,
Chairman Pro Tem

The chairman outlined the objectives
of the study group which had been ap­
pointed by the Executive Committee.
There was considerable discussion
about the need for a separate D-I sub­
committee to deal with methods relating
to paint substrates and whether or not
the scope should include substrate

preparation procedures for painting as
well as for paint testing. The study
group finally agreed that a separate sub­
committee is needed but that the scope
should be limited to test panel prepara­
tion at the present time to avoid con­
nicts with other subcommittees. The
proposed title selected was: Substrate
Preparation for Coatings Testing. The
proposed scope agreed upon was as
follows: This subcommittee is respon­
sible for methods of preparation of
uniform metallic and non-metallic sub­
strates used as a base for testing coat­
ings. This subcommittee will coordinate
with other subcommittees in D-I and
other committees in ASTM on matters
concerning surface preparation.

Six existing methods were identified
as falling under the jurisdiction of the
new subcommittee. These methods.
dealing with test panel preparation, are
as follows: D 358. on Wood; D 609, on
Steel; D 1733. on Aluminum; D 1734. on
Concrete and Masonry; D 1911. on
Asbestos-Cement Shingles; and D220 I.
on Galvanized Steel.

The above action was proposed to the
D-I Executive Committee and ap­
proved with the designation of DO 1.29
as the numberofthe new subcommittee.
S. Ozenich has agreed to chair the new
subcommittee and his appointment was.
announced by S. B. Levinson. Chair­
man of Committee D-l. An organi­
zational meeting will be conducted at
the January 1980 meeting of Committee
D-l.

DIVISION 30
PAINT MATERIALS

SUBCOMMITTEE 001.31
PIGMENT SPECIFICATIONS

C.W. Fuller, Chairman
The subcommittee acted on fifteen

specifications that are up for reapproval
in 1979. Each specification was re­
viewed prior to the meeting by the vari­
ous task force chairmen. Their com­
ments and those raised during the
meeting were considered in arriving at
proposed courses of action. Three
specifications: D 80. on Leaded Zinc
Oxide; D 82. on Basic Sulfate White
Lead; and D 405. on Blue Lead; Basic
Sulfate were recommended for concur­
rent subcommittee and main committee
ballot for withdrawal. To the knowledge
of the subcommittee, these pigments are
no longer manufactured.

Specifications D79, on Zinc Oxide; D
81, on Basic Carbonate White Lead; D

Journal of Coatings Technology



209. on Lampblack; 0210. on Bone­
black; 0212. on Pure Chrome Green; 0
763. on Raw and Burnt Umber; 0 765.
on Raw and Burnt Sienna; 0 768. on
Yellow Iron Oxide-Hydrated; 0769. on
Black Iron Oxide; 0 1199. on Calcium
Carbonate Pigments; and 0 1648. on
Basic Lead Silico Chromate are up to 35
years old and are in essentially the origi­
nal format. Some of the tests and speci­
fication values are obsolete. Applicable
ASTM documents need to be refer­
enced. All of the above specifications
will be revised editorially and table ad­
justments will be made in 0 79. 0 768.
and 0 1199 before they are submitted for
balloting.

Specification 03360. "Particle Size
Distribution of White Extender Pig­
ments.·· was approved with the addition
of .. By Hydrometer" to the title. A
negative was received on Specification
0962. "Aluminum Pigments, Powder
and Paste." regarding shipping contain­
ers. The negative was reviewed and
considered nonpersuasive in that it
should be part of 0 480 which covers the
sampling and testing of aluminum pow­
der and paste rather than 0 962. An
editorial change will be made in Specifi­
cation 0963, "Copper Phthalocyanine
Pigments," to insert Aroplaz® resin
1444-X-50 in place of Glyptal® resin
ZA-262. which is no longer available.

SUBCOMMITTEE 001.32
DRYING OILS

P.C. Stievater, Chairman

Twenty-five methods from the April
1979 subcommittee ballot were dis­
cussed, including one revision and 24
reapprovals. The revision of Specifica­
tion 0960. "Raw Castor Oil," received
only one minor editorial comment and
will be submitted for Society ballot.
Two negatives were received on Speci­
fication 0 260, "Boiled Linseed Oil."
One negative was found to be persua­
sive. This negative requested an in­
crease in the loss on heating from 0.3%
to 0.4% and 0.6% for the two types of
boiled linseed oil. the reason being that
the driers now being used are only avail­
able in mineral spirits rather than as
solids, and this increases the loss on
heating. The other negative was with­
drawn prior to the meeting with the un­
derstanding that the necessary safety
statement on the flammability of isooc­
tane be included in the revision. The
revised specification will be submitted
for subcommittee ballot.

Negatives on 10 other methods were
all withdrawn prior to the meeting with
the understanding that these methods .
would have the necessary hazard/safety
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statements included before they are
submitted for Society ballot. A negative
on Specification 0 1537. "Distilled
Soybean Fatty Acids," requested that
this specification be cancelled since
there is only one grade of soybean fatty
acids listed in the NPCA Index and it
does not meet the requirements shown
for any of the types. The negative was
found to be nonpersuasive on the basis
that the NPCA Index is not a complete
listing of all products commercially
available, is not a consensus standard
and may not even be correct.

Twelve methods received only com­
ments which will be included before the
methods go to Society ballot. One
comment on Method 0 1963, "Test for
Specific Gravity of Drying Oils, Var­
nishes, Resins. etc.," requested that
since the use of a pycrometer is very
time consuming, a note be added to
allow the Paar Digital Density Meter to
be used. It was decided that this would
best be handled by considering a new
method under Sub. 001.24 because of
the probable need for round robin test­
ing. The cost of the equipment is about
$5,000. Prior to the replacement of 0
1953 by 0 1640 as requested in a previ­
ous negative vote, it was decided that 0
1640 will be reviewed for suitability of
use by Sub. 001.32 and revised ifneces­
sary.

SUBCOMMITTEE 001.33
VARNISH AND RESINS,
INCLUDING SHELLAC

W.C. Galton, Chairman

Croup 12: Urethanes, R.A. Foss,
Chairman. It was decided to suspend
activity on development of a liquid
chromatography method for free
isocyanates until a written method
which is reproducible is available. The
chairman will draft a gas chromatog­
raphy method for isophorone diisocya­
nate and set up a round robin to test the
method. Several actions taken at the
January meeting will be executed in
time for the next ballot.

Croup 14: Alkyds, R. Malek, Chair­
man. Several actions agreed upon at the
last meeting will be taken care of in time
for the next ballot. A round robin will be
organized on a new gas chromatography
method for orthophthalic acid and fatty
acids in alkyd resins.

Croup 26: Emulsions. O. Brown,
Chairman. Upon completion of statisti­
cal work and editorial revision, the new
method for "Nonvolatile Content of

Latices" will be submitted for subcom­
mittee letter ballot. Methods will be
drafted and a round robin will be organ­
ized to establish standard methods on
freeze-thaw, heat-age, and mechanical
stability of latices. A recommended
practice for testing latices will be
drafted for consideration at the next
meeting. Test methods for minimum
film temperature and seed content are
being sought.

It was voted to consider nonpersua­
sive a negative vote cast on the revision
of 0 1544, "Color of Transparent Liq­
uids," during the last 0-\ letter ballot. It
was felt that the revision permitted use
of a less precise method of view. The
subcommittee held that this concern
had been dealt with at the time of the
letter ballot by the subcommittee by in­
serting a note that the precision state­
ment applied only to the instrument the
voter preferred,

Cellel'lll: The status of nine balloted
items with negatives was reviewed. All
negatives have been resolved by agree­
ing to make the changes requested. The
status of some 20 items due for action in
1979 was reviewed. Volunteers were
obtained to review most of them. The
chairman will request a one-year exten­
sion pending their resolution. It was also
voted to request reassignment ofseveral
physical property tests to other sub­
committees. The chairman will also ask
the Executive Committee to transfer
jurisdiction of specifications of certain
non-pigmented coatings to other sub­
committees.

SUBCOMMITTEE 001.35
SOLVENTS, PLASTICIZERS

AND CHEMICAl­
INTERMEDIATES

L.R. Thurman, Chairman

A negative vote was received on the
April 1979 Society ballot. This was dis­
cussed by the subcommittee and the
voter will be asked to withdraw his
negative on editorial corrections. It was
intended to have changed the term
heterogeneity to precipitation. The
word heterogeneity was incorrectly left
in the proposed standard.

On the main committee letter ballot,
the proposed "Standard Gas Chroma­
tography Method of Test for Determin­
ing the Purity of Methyl Butyl Ketone,
Methyl Amyl Ketone and Methyl
Isoamyl Ketone" received two negative
votes. One negative was withdrawn on
editorial revision at this meeting. A sec­
ond negative was considered editorial in
nature and the voter will be contacted to
see ifhe will also withdraw his negative.
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SUBCOMMITTEE 001.41
CRITERIA FOR PROCUREMENT

OF COMMERCIAL PAINT
ANO COATINGS

R.A. Brown, Chairman

Group I: J. Csernica. Chairman. This
group is examining Federal Specifica­
tion TI-P-29 for latex flat wall paint and
ASTM Recommended Practice D 2931
for Latex Flat Wall Paint. In a meeting
of this group following the Sub. DO 1.41
meeting. some excellent progress was
made. The group agreed that a minimum
number of properties can probably be
used to describe the quality of a latex
flat wall paint. These could be hiding,
porosity. cleanability-scrubbability,

DIVISION 40
PAINT PRODUCTS
APPLIED ON SITE

Products," is continuing. Discussion of
a proposed specification for ketones.
Determination of water in urethane sol­
vents in parts per million levels. As­
signment of 15 standards for review.

Group J: Chemical III(ermedia(ed.
J.M. Kauffman. Chairman. Review of
specification and test methods for gla­
cial acrylic acid.

Gelleral: At the request of Sub.
DOl.21 in conjunction with their revi­
sion ofD 564. Sub. DOl .35 will review D
600. "Liquid Paint Driers." The pro­
posed changes will be balloted concur­
rently with a main committee ballot.
Committee D-2. on Petroleum Prod­
ucts. has requested transfer of jurisdic­
tion for D 484. on Hydrocarbon Dry
Cleaning Solvents. and D 1836. on
Commercial Hexanes. to Committee
D-1. Sub. D0l.35 sees no problems in
accepting these standards.

Sub. DOl.21.54 is preparing a new
standard for water in whole paints.
Members of Sub. DO I.35 will participate
in the round robin tests and evaluate
their proposed method in view of the
need for low levels of water in urethane
solvents by Method D 1364. "Water in
Volatile Solvents," Efforts will con­
tinue with other subcommittees through
ASTM staff to get government per­
sonnel to specify the proper ASTM
standards instead of government stan­
dards .

••••
SATIN FINISH

FOR FURNITURE

••HIGH GLOSS FINISH
FOR

WOODEN FLOORS

ESTABLISHED 1889

Group 2: OXYl:elll/(ed Soil·ell(s. T.H.
Golson. Chairman. Discussion of revi­
sion of Method D 268. "Sampling and
Testing Volatile Solvents for Use in
Paint. Varnish. Lacquer and Related

longer available. They will be forwarded
for a main committee ballot.

The following work is in progress:

Group I: Hydrocarholl SO/I'ell(s.
S.A. Yuhas. Jr .. Chairman. Method of
analysis for benzene at the parts per
million level in hydrocarbon solvents.

••••••••
SATIN FINISH

FOR
WALL PANELING

Research utilizing the ever-widening pool of hydroxyl

reactants has resulted in a series of new MIRASOl Polyurethanes.

Bulletins will soon be available and future advertisements will

feature the individual products and their applications for the uses

indicated above. We pledge our usual quality control, service

and dependability in launching the MIRASOl polyurethanes.

ANEW Series of
POLYURETHANES!

D 2086, D 2190. D 2193. D 3362. and a
proposed specification for glacial
methacrylic acid received only editorial
comments and will be included in the
September 1979 Society ballot.

The following specifications. D 302.
D 303. D 304. D 319. D 363. D 608. D
770. and D 1007 were approved on a
subcommittee ballot and will be sub­
mitted for a main committee ballot.
Specification D 343. "2-Ethoxyethyl
Acetate (95% Grade)." and D 966.
"Secondary Butyl Acetate (85%-88%
Grade)." were approved for withdrawal
on the basis that the products are no
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and uniformity of appearance. Quality
control by volume solids as supplied and
weight per gallon in the field are tests to
be included. Government personnel felt
lhat both a first quality and a mainte­
nance grade quality would be neces­
sary. It was felt that standard colors are
needed by government users and tbat 12
colors for flat wall paint could suffice.
GSA will supply 12 colors subject to
change hased on current market prefer­
ence. Suitable lest methods to judge
quality of the above properties will be
selected. The most difficult part may be
to set levels of quality.

GroliP 2: W.V. Moseley. Chairman.
It was reported lhal Draft 9 of the
"Standard Recommended Guide for
Purchasing State and Institutional
Paint" was being revised editorially and
would be submitted to D-I letter ballot
this year. A discussion of how this doc­
ument might be used to buy commercial
paints by Federal Government Agen­
cies followed. Federal Government em­
ployees felt lhe system. as it is now
written. would he more applicable to
State purchasing than Federal. It was
also felt mandatory that quality criteria
be used in purchasing paint products by
the government. This is based on the
belief that it will be necessary to do
some quality conlrol testing toensure an
adequate level of quality. It was also
indicated that it is likely lhat the work of
Sub. 001.13.01 would be transferred to
Sub. DO 1.41.

SUBCOMMITTEE 001.42
ARCHITECTURAL PAINTS

R.S. Armstrong, Chairman

On subcommittee letter ballot.
Methods D 1736. "Effiorescence of In­
terior Wall Paints." D 2486. "Scrub Re­
sistance of Interior Latex Flat Wall
Paints." and D 2932. "Exterior Sol­
vent-Based House and Trim Coat­
ings." had one or more negative ballots
casted against them on voting for reap­
proval. These negatives have been re­
solved and withdrawn. Also receiving a
negative ballot was a new proposed
standard on "Uniformity of Gloss and
Sheen." This negative has also been
withdrawn.

On main committee letter ballot.
Methods D 2931. "Latex Flat Wall
Paints." D 2932. "Exterior Solvent
Based House and Trim Coatings," and
D 3383. "Solvent-Thinned Floor
Paints," up for reapproval received one
or more negative ballots which were
subsequently withdrawn. The new pro­
posed method on Gloss and Sheen
Uniformity received a negative vote
which was ruled persuasive.
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Task group reports are as follows:

GroliP I: Scruh Resistance. M.S. Ab­
riss. Chairman. Method D 2486. "Scrub
Resistance of Interior Latex Flat Wall
Paints," was revised as a result of both
subcommittee and main committee let­
ter ballots and is now ready for Society
ballot. A new proposed standard for
scrub resistance has performed well in
round robin testing and is being rewrit­
ten for comment by the Editorial and
Safety Subcommittees prior to its being
balloted by the subcommittee.

Grollp 3: Lel'elinli, C.W. Van­
derslice. Chairman. Draft #6 of a pro­
posed new standard for "Leveling of
Paints by Drawdown" was reviewed by
lhe group and will be submitted for sub­
committee ballot before the next meet­
ing. The group will next consider
simplifying another recently drafted
method for evaluating "Leveling of
Paints by Brushout."

Grollp II: Gloss and Sh,'en Vni­
formity. R.S. Armstrong. Chairman. A
negative ballot and comments received
as a result of recent main committee
voting on the group's method for "Gloss
and Sheen Uniformity" were discussed.
The negative ballot was ruled persua­
sive.

Grollp 16: Opacity, Practical
Method, J. Csernica. Chairman. The
group has had difficulty in locating a
suitable. inexpensive paper for per­
forming opacity tests. Consequently.
the chairman recommended that the
group be disbanded. This was rejected
by the subcommittee with the under­
standing that alternate substrates will be
suggested or an ad hoc group formed to
study the overall problem.

GroliP 17: RolI,'r Spaller, J.F. Price.
Chairman. Procedures using con­
ventional roller covers and a new
notched-spool roller as used and pro­
posed in the first and second round
robins respectively were discussed.
Spatter charts using these tools were
shown. The encouraging results with
the new roller seen in the E Z Paintr Co.
laboratories will be tested in the forth­
coming round robin to be conducted
prior to the next meeting in January
1980.

SUBCOMMITTEE 001.44
TRAFFIC PAINT

E.B. Countryman, Chairman

Group I: Hot Melt TrufJic Murkings,
W. Hildebrand. Temporary Chairman.

The proposed specification on thermo­
plastics was discussed. It was pointed
out that no provision was made for yel­
low thermoplastics. Other comments
will be reviewed by the task force
chairman. A report was received on the
work being done in Sub. DO 1.21 on
chemical analysis of thermoplastics.

Grollp 2: Tl'lIjfrc Paint, E. Country­
man. Chairman. The status of two ac­
tive round robins were reviewed in de­
tail. One on Method D 711. on Dry
Time. should be completed before the
January 1980 meeting while the other. D
1309/D 869. will be in progress for at
least one year. Another round robin on
the bleeding of traffic paint per D 869/
D'969 was proposed and an effort will be
made to get GSA participation in this
program. It was suggested that another
task group be formed on Water Borne
Traffic Paints since it was noted that
GSA is currently purchasing a substan­
tial quantity of such products for airfield
markings.

Six test methods which are due for
action in 1979 and the seven test
methods which are due for review in
1979 were discussed in detail.

Grollp 3: Ni/fht Visihility, E. Coun­
tryman. Temporary Chairman. Three
test methods which are up for reap­
proval were discussed. There was also a
lengthy discussion on the results of the
night visibility readings on the Pennsyl­
vania DOT road test utilizing three dif­
ferent retroreflectometers. A detailed
report on this test program should be
available at the January 1980 meeting.

SUBCOMMITTEE 001.45
MARINE COATINGS

L.S. Birnbaum, Acting Chairman

Grollp 2: Shallow Suhmer/fence, L.S.
Birnbaum. Chairman. Reviewed com­
ments on the revision of Method D 3623.
'Testing Anti-fouling Panels in Shallow
Submergence." A statement regarding
the number of test panels in each system
being evaluated will be balloted for in­
clusion in the method.

Group 3: /ntermillent Submergence,
A. Ticker. Chairman. Discussed was a
previous proposal to restrict its work to
coating systems for ship bottom expo­
sure. The group voted to adopt a plan to
study coatings for all types of intermit­
tent exposure as listed in the minutes of
July 1977.

Group 5: AI/flle Control, C.D. Ste­
vens. Chairman. Reviewed was a sum-
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Group 5: Safety al/d Hal/dlil/g. C.
Grenko. Chairman. A questionnaire on
"Practice in Storage. Handling and Use
of Powder Coatings as They Relate to
Safety" was presented. After review
and discussion. it was agreed that it
should be sent to members of Sub.
DO 1.5 I for further comment.

SUBCOMMITIEE 001.52
FACTORY-COATED
WOOD PRODUCTS

R.C. Marek, Chairman

GroufJ B: Hardhoard. J.J. Medica.
Chairman. Test data was reviewed from
the second round robin on accelerated
tests for hardboard siding. It was
pointed out that this evaluation would
have been of greater value if variable

Group 4: ProfJI'I'ties {~r POIl'der Coat­
il/g Films. R.C. Kissler. Chairman. Re­
ceived was a report on results using a
profilometer from Elcometer in Eng­
land. They concluded the instrument
was not sensitive enough to produce the
results desired. Samples of two pro­
posed hiding power test panels were
distributed. The substrates were
metallized cardboard and cold rolled
steel. each coated with black and white
squares. These were specially prepared
for powder coatings. Volunteers took
the samples and promised to report back
on their results by the next meeting.

Group 3: Applicatiol/ al/d Film For­
matiol/. J. Huddleston. Chairman.
Work will be discontinued on particle
charge capacity because of the need for
basic research in this area. On powder
compatability. a rough draft of a rec­
ommended practice will be mailed to
members of Sub. DO 1.51 for review and
comments. Work completed on a test
method for impact fusion was presented
and discussed. Powder samples were
requested and promised for additional
testing.

Chairman. Three proposed methods for
review were received. These were:
"Melt Viscosity ofResins.ICI Plate and
Cone Viscometer;" "Method for Color
of Powder Coating Resin Solutions":
and "Color Measurement of Powder
Coating Resins Using a Tristimulus
Colorimeter." After discussion. it was
decided to send the three methods to
Sub. DO 1.5\ members for comments
and possible collaborators for round
robin testing. The assistance of the Bal­
timore Society for Coatings Technology
will be sought in the round robin on the
method for color determination.

SUBCOMMITIEE 001.51
POWDER COATINGS

DIVISION 50
PAINTS FOR

FACTORY APPLICATION

R.C. Kissler, Chairman

Group 2: PiJvsical Properties afPoII'­
del' Coatil/g Materials. J. Huddleston.

anti-corrosion coating. Mil-P-2441. with
the 121 and/or 1020A Mare Island
anti-fouling coatings.

Group 7: Allti-foulil/g Rutil/g. L.S.
Birnbaum. Chairman. Discussed was a
new anti-fouling rating system that will
require a new round robin and ulti­
mately will obsolete Method D 3623­
78a. Producers ofanti-fouling paints will
be contacted to enlist their support as
cooperators. The cooperation of the
U.S. Navy in providing a west coast or
Pearl Harbor test site will be pursued.
The control systems will be the epoxy

mary of possible test methods. An iI/­
vitro method will be pursued by sur­
veying producers of anti-fouling paint
for test methods currently in use. Pro­
posed methods for iI/-situ tests will be
written by several members for future
consideration.
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o Send me an IBMA brochureo Please have a representative call

American Cyanamid Company
Industrial Chemicals Division
Chemical Products Department
Wayne. New Jersey 07470

Title

CdV
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Address

Area ollnleresl

Stole

Nome

N-(iso-Butoxymethyl) acrylamlde
CH,
I

H,=CH-CONH-CH,-o-CH,-C-CH,
I

H

A liquid, cross-linkable vinyl monomer
for use in vinyl acetate. vinyl chloride
and styrene-butadiene polymers with
these exceptional features:

· Good solubility in vinyl monomers
and organic systems

· Reactive with most Vinyl monomers
, Crosslinks as low as 170 0 with other
functional monomers in presence of
catalysts

· Imparts good adhesion to metallic
surfaces

· Improves flexibility to polymer chains

IBMA is useful in the manufacture of
protective coatings, adhesives and
finishing agents for textiles and leath­
er. As well as a reactive diluent in radi­
ation curing.

And it's economical. A monomer with
all these exciting properties for you to
explore.

For more information, please return
the coupon below.

IBMA

(;CYANAMID
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GrollI' 6: DI'IIlI'doll'lI Method. R.W.
Reinsel. Chairman. A rough draft for the
recommended practice on "Applying
Coatings by the Drawdown Method"
was discussed. Three sections needed
to be added on significance, safety. and
sampling. Several other editorial
changes were made and the revised
method will be submitted to Sub.
001.53 members for review.

GrollI' 2: Cllre. E.E. Haney. Acting
Chairman. A meeting will be held in
Pittsburgh in late fall to finalize the pro­
gram for the solvent rub method for de­
termining cure. Test samples have been
prepared and at this meeting the actual
methods the cooperators use will be
worked out. If everything goes accord­
ing to the present plan. data could be
available for discussion at the next
meeting. Future effort will concentrate
on the development of other methods
for determining cure. Two that were
discussed are Evaporative Rate Analy­
sis (ERA) and Infrared Analysis (lR).

Gelleral: Method 0 3363. "Pencil
Hardness," was reviewed by several
members. The comments were dis-

GrollI' 5: T-Belld Flexihility. R.J.
Leipertz, Chairman. A preliminary test
method for T-bend nexibility. using E
290, Semi-Guided Bend Test for Ductil­
ity as a guide was presented. After dis­
cussion it was agreed to use the simple
bend method based on making the bend
with a vise or a brake press. A round
robin will be conducted using seven
participants and one metal substrate. A
good and a poor nexibility coating will
be used. The tests will be conducted so
the results may be used for the precision
statement.

recorded at the time of test. The panels
and equipment should be allowed to
equilibrate prior to testing. All the test
data will be forwarded for tabulation
and the results and test panels will be
brought to the next meeting for discus­
sion and comparison of the ratings.

GrollI' 3: PI'I'treotml'lIts. R.L. Wil­
liamson. Chairman. Four methods
were presented on coating weight de­
terminations on zinc. aluminum. and
steel. A round robin will be conducted
on minimized spangle galvanized steel
to determine coating weights by strip­
ping in an ammonium dichromate solu­
tion. Samples of low to high ranges of
coating and samples of production metal
will be obtained and distributed for test.
The x-ray spectrographic method will
also be studied to get some information
on this procedure.

GrollI' /2: Textllred POI/I'1s. R.C.
Marck. Chairman. Test methods were
evaluated for determining the durability
of textured interior panels. A round
robin utilizing the Gardner Straight Line
Rub Tester and ASTM standard abra­
sive cleaner has been completed and
was discussed. It is believed that this
test method provides the best results
obtained to date so a recommended
practice will be prepared for the next
meeting.

Gelleral: Methods 02793 and 02839
were reviewed and will be submitted to
Sub. DO 1.52 and Committee 0-1 bal­
loting. Method 0 2921. "Qualitative
Tests for the Presence of Water Repel­
lants and Preservatives in Wood Prod­
ucts," is considered to be beyond the
scope of Committee 0-1 and will be rec­
ommended for transfer to Committee
0-7 on Wood during its fall meeting.

SUBCOMMITIEE 001.53
FACTORY-COATED

STRIP METAL

GrollI'll: Dirr Collectioll. J.J. Med­
ica, Chairman. The results of 0-1 bal­
loting on the proposed revision of
Method 0 3719-78, "Test for Dirt Col­
lection on Exterior White Coated
Panels." were reviewed. Two negative
ballots and several editorial comments
were resolved. These changes will be
incorporated into a revised test method
for discussion at the winter meeting.

quality substrates had been utilized as
well as variable quality finishes. The
test fences will be evaluated this fall
after three years' exposure. If the need
for variable quality substrates is still ap­
parent. a new round robin will be
undertaken in January 1980.

E.E. Haney, Chairman

GrollI' /: Fort/whility. E.E. Haney.
Acting Chairman. Test results from
Bethlehem Steel. Diamond-Shamrock.
and Armco concerning the proposed
Ball Punch Test were discussed. The
results of the Parker study were also
presented. Due to the differences in the
results obtained by these investigators.
it was agreed that more tests are needed
on one or possibly two substrates under
specified conditions and should be
completed' by mid-July. These results
are needed to determine the feasibility
of future round robin testing. It was
agreed that temperature of conducting
the test is important and that it will be
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cussed and a report was made on the
status of the National Coil Coaters As­
sociation method. It was agreed to sub­
mit the method as written to Society
ballot for reapproval.

SUBCOMMITIEE D01.55
FACTORY APPLIED COATINGS
ON PREFORMED PRODUCTS

J.M. Behrle, Acting Chairman

Grall!, I: Wood COlilil/IiS. R. Wint.
Acting Chairman. Reviewed Method D
1308. "Chemical Resistance Using
Covered Spot Test." was reviewed and
modified to include 15 minute. one hour.
or times agreed upon by the buyer and
seller in the requirements. The revised
method will be submitted for a concur­
rent Sub. DO 1.55 and Main Committee
ballot.

DOI.52155 UV Cllred COlilil/gl".· Since
the last meeting. a round robin has been
started to check a proposed method for
determining stability of UV curing
coatings. Six cooperators are involved
and three different materials are being
used. two clears and one pigmented
filler. The tests at 60'C are complete.
The room temperature tests are planned
to run until November 12. 1979. Agree­
ment on the filler test at 60'C was very
good as all cooperators reported gela­
tion on the eighth day. With the clear
plus inhibitor. three laboratories re­
ported gelation by the 32nd day. one
laboratory reported gelation by the 16th
day. and one laboratory reported the
sample still liquid after 32 days. With the
clear without inhibitor. one laboratory
reported gelation on the fourth day.
three on the eighth day. and one on the
16th day. Discussion centered on the
frequency of examination of the clears
and whether the tipping of the samples
during examination affects the stability.
Some additional testing will be done to
see if there is such an effect. It was
agreed also that it would be good to
check all clears additionally on the 24th
day.

Gel/eral: The subcommittee voted to
establish a new working group known as
Group 7 to develop a recommended
practice for water-reducible industrial
coatings excluding electrodeposition
coatings. A task force was established
to prepare a draft practice.

StalliS (~r Methods: Method D 1211
was reviewed and recommended for a

concurrent Sub. DOl.55 and Main
Committee ballot without revision:
Method D 3170 was reviewed and rec­
ommended for a concurrent Sub.
DOI.55 and Main Committee ballot with
editorial changes: and Method D 1308
was reviewed and recommended for a
concurrent Sub. DOI.55 and Main
Committee ballot with revision to clar­
ify time periods for spot test exposure.

Methods D 3281. D 3023. D 2337. D
2198. and D 365 were balloted by Main
Committee in 1978. All comments re­
ceived were incorporated. Two nega­
tive ballots were withdrawn after con­
sultation and editorial changes. All five
methods were forwarded for Society
ballot.

SUBCOMMITIEE D01.56
PRINTING INKS

F.A. Falk, Chairman

Gmll!, I: Viscositl'. J.M. Fetsko.
Chairman. A proced~re based on the
Falling Rod Viscometer. which had
been presented at the Atlanta meeting
and since rewritten in ASTM format.
was reviewed. Time did not allow a
complete review so it was decided that
the method would be circulated to the
members of Sub. DOI.56 with the min­
utes prior to the January meeting. Ac­
tion for approval is planned for 1980.

Groll!, 6: Tllck. W. Gerlach. Chair­
man. Two suggested methods of test for
measuring printing ink tack using the
Inkometer were received. The draft
prepared by Claudia Shepard was re­
viewed paragraph by paragraph to pro­
vide technical guidance for a rewrite
which will be circulated with the min­
utes prior to the January meeting. Sub­
committee approval of the method is
anticipated at that time.

Gel/eral: Method D 3424 is due for
review in 1979and action in 1980. A task
group will be selected to review the
method and recommend appropriate
action at the January 1980 meeting.

SUBCOMMITIEE D01.57
ARTIST PAINTS

AND RELATED MATERIALS

J.T. Luke, Chairman

A special all day meeting of the
DOl.57 Task Groups was held on June
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10. 1979 followed by the regularly
scheduled meetings on June II. 1979.
The purpose of these meetings was to
come to an agreement on package
labeling requirements for the proposed
standard for artists' paints. Six motions
which were passed at the two special
task group meetings will be circulated
with the minutes in a letter ballot for
approval by the subcommittee as a
whole.

Group I: Preparation of Samph'sfor
Colorimetric Determination. H. W.
Levison. Chairman. All tests have been
completed and confidence levels are
being determined ..

Group 2: LiRhtfastness of PiRments.
H.W. Levison. Chairman. There will be
retesting of pigments which did well in
the first test. extending exposures from
25.000 langleys to 50.000 langleys. Tests
will be in both acrylic emulsion and oil
vehicles under nuorescent illumination.
outside under glass. and in a xenon-arc
fadeometer. A new method of reducing
the pigment with white will be used
whereby the pigments are reduced to
40% renectance at the point of maxi­
mum absorption.
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Group 3: TintinK StrenKth of PiR­
mellis, H.W. Levison. Chairman. A re­
port was given covering the work com­
pleted in an attempt to develop a tinting
strength standard for artists' paints. Re­
sults indicate that the method used in
U.S.N.B. Standard CS98-62 was not
adequate. A new chairman was ap­
pointed to work on the development of
another method.

Group 4: InllestiKation of Test
Methods Applicahle to this Suhcom­
milleI'. A. Spizzo. Chairman. Methods
D 1210 and D 1640 could possibly be
used to check properties of artists'
paints. Additional test methods will be
developed including consideration of
freeze-thaw and long term stability test.
Several members were asked to review
the suggested methods and give their
comments.

Group 5: PiKml'nt Identification. T.
Pamer. Chairman. A minor adjustment
was made in the reported results of the
use of Method D 3256 in identifying
phthalocyanine pigments in artists'
paints. Copper-free phthalocyanine
blue pigments will now be analyzed.

Group 6: Definition of Terms. T.
Vonderbrink. Chairman. More terms

suggested by artists were added to the
terms given in the report circulated in
January. Several individuals noted they
have suggestions and corrections to the
list and will contact the chairman about
them.

Group 7A: Vehicles. LiRhtjilSlness.
and Distensihility. H. W. Levison.
Chairman. Information was presented
on the proposed tests for nexibility. de­
terioration. and yellowing of painting
mediums and vehicles. Various prod·
ucts will be tested under conditions of
nuorescent illumination as well as sun
exposure. Adhesion and distensibility
tests will also be conducted on various
combinations of acrylic emulsion paints
on different painting supports.

Graup 10: Toxicity. This group is in
need of a qualified person to serve as
chairman. Dr. John Cromer. of Duke
University. will serve as toxicologist
and Mr. David Pomeroy. of the U.S.
Consumer Product Safety Commission.
is interested in participating. A list of
pigments used in artists' paints were
submitted to Dr. Cromer for his com­
ments.
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Technical Articles in Other Publications
Complied by the Technical Information Systems Commlttee-H. Skowronska, Chairman

Double Liaison· Chimie des Peintures
(in French)

Published by EREe. 68 rue Jean-Jaures. 92800 Puteaux. France

Vol. 26 No. 284 April 1979

Deighton. G.M. - "Durability and Temperature"; 23-29.
Pion. G. - "Protection of Concrete Floor. Paints and Supports";

31-33.
Dauvilliers. J. - "Research on Oil Soluble Formophenolic Resin

Reactions": 35-41.

Farbe und Lack
(in German)

Published by Curt R. Vincentz Verlag. Schiffgraben 41-43.3000
Hannover. Postfach 6247. Germany

Sickfeld. J. and Heinze_ B. - "Application of Thermoanalysis for the
Investigation of Coating Deficiencies"; 366-369.

Kaiser. H. - "Economy Heating of High-Temperature Reaction­
Vessels for Production of Synthetic Resins"; 369-375.

Hantzschel. W. - "Applicability of Spindlemill 192 C in the Paint
Industry"; 376.

Brushwell. W. - "New Developments in Paints and Coatings" (liter­
ature review); 377.

Anon. - "Cubic Cans in the Paint Industry"; 406-409.

Plaste und Kautschuk mit Fachteil Anstrichstoffe
(in German)

Published by VEB Deutscher Verlag fur Grundstoffindustrie. 27
Karl Heine Strasse. 7031 Leipzig.

Vol. 85 No.5 May 1979 Vol. 26 No.3 March 1979

Anon. - "New Picture in Paint Cans"; 355.
Ahmad. H. and Yaseen. M. - "Solubility Parameter Values for

Polyethylene Sulfonates and Polyethylene Sulfonyl Halides De­
termined by Chemical Group Contribution Technique"; 356-361.

Weinmann. K. - "Emulsion Paints and Paints Based on Silica for Old
and New Constructions. A Critical Comparison of Properties and
Applications": 361-365.

Scheler. H.. Ronsch. E .. Schneider. W.. and Schulz. W.-D. ­
"Present Status of Development of Silicate-Based Paint Systems
with Zinc and Other Metallic Pigments"; 163-164.

Huttmann. E.. Millow. S.. Korn. E.. and Killiches. N. - "Studies of
Drying Behaviour of Alkyd ResinlMelamine Resin-Based Paints
With and Without Acid Catalyst Under the Influence of Heat and
Ultraviolet Radiation"; 165-167.
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Elections

WERTZ, HARRISON G. - Schenectady
Chemicals, Schenectady, N.Y.

Associate

DENNIS JR., DANIEL J. - IntI. Minerals &
Chemicals, Litchfield, N.H.

WILLIS, DARRYL - E.I. duPont de Nemours
& Co., Inc., Holliston, Mass.

Miles Laboratories, Inc.
P.O. Box 40
Elkhart, Indiana 46515

PAPER
CHEMIST

Expansion has created an opportunity for a Paper
Chemist with the Ames Company Division of Miles
Laboratories, Inc., a leading manufacturer of clinical,
laboratory, and diagnostic products.

The interested applicants should have a degree in
paper science, and be knowledgeable in many of the
following areas: pulping, paper making and paper
testing; physical, optical and mechanical properties of
paper and paper-like materials; use of additives and
adhesives with paper; paper coatings and printing;
colloid and surface chemistry; polymer synthesis, for­
mulation and characterization; physical chemistry of
synthetic and natural polymers and their solutions;
properties of polymer films. Several years industrial
experience in any of the above areas is highly desira­
ble.

This person should be an aggressive self-starter who
can work without technical direction and will join an
interdisciplinary group in the development of
medico-diagnostic test systems. He or She will serve as
group consultant in the utilization of non-woven mat­
trices, as well as conduct a research program for this
area.

The Ames Company is located in Elkhart, Indiana,
ninety miles from Chicago with easy access to lower
Michigan. We offer an excellent starting salary and a
superior benefits program. Relocation expenses are
paid by the company. Please forward complete re­
sume, including salary requirements, in confidence to:

Carolyn Smith
Placement Representative
Department 924--MILES...

KIEZULAS, MARGARET P. - Polyvinyl
Chemical Ind., Wilmington.

LEVINE, LEON- Loctite Corp., Newington,
Ct.

SHEPHERD. LEE - M & M Paint Mfg. Co.,
Pawtucket, R.I.

TAYLOR, PAUL - Shipley Co., Newton
Lower Falls, Mass.

DOUGAN, DICK-Mobay Chemical Corp ..
Spring. Tex.

McDERMOTT, ARTHUR R.-Nalco Chemical
Co., Sugar Land. Tex.

CHMIEL, RICHARD P.-Reliance Universal.
Houston, Tex.

GOMEZ, VICTOR-Reliance Universal,
Houston.

HALL, RUSSELL M.-Ferra-Lox Coatings,
Channel View, Tex.

PHILLIPS, GARY M.-Reliance Universal,
Houston.

Associate

Acti,'/!

NEW ENGLAND

HOUSTON

GOLDEN GATE

Act;,,/!

ALLEN, JOHN F. - Zany Eminators. San
Francisco, Calif.

BRILL, BERNARD M. - Union City Chemi­
cals, Union City. Calif.

DANIEL JR., WILLIAM G. - International
Paint Co. Calif., Inc., South San Fran­
cisco, Calif.

HUFFMAN, JOHN W. - California Ink,
Berkeley, Calif.

Associate

Retired

CALUS, DALE E. - San Carlos, Calif.

Acli,'e

BOARD JR., CHARLES L. - E.I. duPont de
Nemours & Co., Inc., Foster City. Calif.

CONTI. MICHAEL- Cadi lac Paint & Varnish,
Sharon, Mass.

EISFELI.ER. RICHARD C. - Davidson Rubber
Co., Dover, N.H.

GAY, EDWARD T. - Sterling-Clark-Lurton
Corp., Malden, Mass.

JOHNSON, RICHARD E. - Polyvinyl Chemical
Ind., Wilmington, Mass.

KARP, DONALD F. - Cadi lac Paint & Var­
nish, Boston, Mass.

KEtTl, GARY - Polyvinyl Chemical Ind.,
Wilmington.
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People

•J.E. RademanL Burns

Harri T. Itameri has been named
Marketing Manager of Latin America
for Sylvachem Corp.

Francis X. McDermott has been ap­
pointed to the position of Vice-Presi­
dent of Kelco. San Diego. Calif. He will
be responsible for marketing and sales.
as well as research and development.
and production.

Meanwhile. the company has named
Donald W. Krech Director of Produc­
tion.

U. Walser

Larry Burns has been appointed
Central District Manager for Universal
Color Dispersions. Lansing. III. He is a
member of the Chicago Society.

Jerry E. Rademan has joined the
Additives Dept. ofCIBA-GEIGY Corp.
in Ardsley. N. Y.. as a Technical Repre­
sentative. Mr. Rademan is involved in
the department's coatings. inks. and
photographic business. working in the
industrial and trade sales coatings mar­
kets.

Thomas Stasiak has been appointed
Director of Marketing of Applied Color
Systems. Inc .. Princeton. N.J. He will
be responsible for new product devel­
opment and for the promotion of the
firm's color control systems.

H.B. Fuller Co.. St. Paul. Minn .. has
named Hans Dirks to the position of
Plant Manager for their industrial coat­
ings department. He will be responsible
for plant management and for the pro­
duction of powder coatings and water­
based industrial finishes. Mr. Dirks is a
Past-President of the Northwestern So­
ciety.

Vila Walser has been named a Tech­
nical Sales Representative for Pack­
aging Products at DeSoto. Inc .. Des
Plaines. III. Ms. Walser is a member of
the Chicago Society for Coatings Tech­
nology.

Meanwhile. Ken J. Matyska has also
been appointed a Sales Representative
for the DeSotos Packaging Products.

50 years' experience you can
rely on to make production pay

I'

11

BAll Mill capacities,lab size to 3000 gal. batches
Guaranteed 24·hour operation. Roller bearings save
power. High torque motors for efficient starting.
Minimum vibration and noise. Excellent service.
PEBBLE Mill capacities,
lab size to 3000 gal. batches
Cylinder lined with ceramic brick for maximum
wear-resistance. minimum contamination.

~ ~~~;~~ii~i~h~~Oing:~ hr. .~ .
Cuts process time up to
90%. Combination sand­
mill, ball mill, atlritor,
mixer.
SAND Mill capacities, ..
5 to 30 gal. (10·600 gph) ,.
For dispersing pigments :n
paint, ink, textile and allied
industries. Continuous pro­
duction. Top quality con­
struction. Available in stain­
less steel.

• Agitator ranks 10 20,
000 gal.• Agitator Ori,es
• Portable Tanks • lab
Mills and Racks. Repair
and Technical Service
See us, Booth 518•...
Get complete information. Write Dept. 30.

EPWORTH MANUFACTURING CO.,INC.
1400 Kalamazoo 51., South Haven, Mich. 49090. Phone 616-637-2128

Atlas presents ~
a patented new~
concept in visual
color matching. Only
Color·Chex offers fluorescent Northlite (7500
k), Daylight (6500 k), Chroma 50 (5000 k),
Incandescent (2300 k) and Black Light lamps
for maximum versatility and illumination. This
combined with our sample holding feature,
which reduces errors caused by viewing angle
reflectance and distance, offers you the ulti­
mate in visual color matching. Its compact
size and light weight make the Atlas Color'
Chex an ideal tool for office, lab., or plant.

FREE BULLETIN ...
Send for bulletin #1320
today.
Manufacturers of World-famous
Weather-Ometer3 & Fade·Ometer0

ATLAS
COLOR­
CHEX™

ATLAS
rnlILmcg'TI'I&TICC
lQ)m:WTIccm~

CC@li:'fl~£~W

4114 N, Ravenswood, Chicago, 111,,60613, U.S.A. Phone: (312) 327/4520
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Morgan C. Locke, Jr. has been ap­
pointed Vice-President of Chemical
Manufacturing operations for Kerr­
McGee Chemical. Oklahoma City,
Okla. In his new position. Mr. Locke
will be responsible for the ten man­
ufacturing operation of the company.

Meanwhile, Ray C. Green has been
named Manager of Kerr-McGee's
Searles Valley operations.

Gary L. Mossman has been appointed
General Manager of the newly formed
Specialty Chemicals Div. of Thiokol
Corp. This new operation was created
by the consolidation of the company's
Chemical Div. in Trenton. N.J. and
Southwest Specialty Chemicals, Inc .•
Houston. Tex. Mr. Mossman. formerly
President of SSCI. will be headquar­
tered in Trenton.

HYDROUS AND ANHYDROUS ALUMINUM SILICATE PIGMENTS' KAOLIN CLAYS

Donald R. Bushell has been appointed
a Business Unit Manager of the Printing
Ink Group of Inmont Corp., Clifton.
N.J. In his new position. Mr. Bushell
will be responsible for the nationwide
marketing of many of the company's ink
products.

Mines and Plants: Sandersville, Georgia
EXECUTIVE SALES OFFICES: P.O. BOX 349, SANDERSVILLE. GA 31082

BURGESS
PIGMENT COMPANY

E.!. du Pont de Nemours & Co. has
named Jeffrey M. Lipton to the position
of Director of the Colored Pigment
Products Div. in the Chemicals, Dyes.
and Pigments department. He formerly
served as Director of the Development
Div. in the company's Central Research
and Development department. Mr.
Lipton succeeds Dr. Edward C. Broge,
who has been appointed Director of the
White Pigment and Mineral Products
Div.

Obituary

William R. Holmes, 72. recently re­
tired Vice-President of D.H. Litter Co.•
Inc., died July 9. in Boston. following a
long illness. Mr. Holmes was a Past­
President and Honorary Member of
both the New England Society for
Coatings Technology and the New
England Coatings Association. He also
served two terms as Regional Vice­
President of National Paint and Coat­
ings Association.

The DuPont Company has named
H.S. Wellman Manager of its Troy Lab­
oratory. He succeeds F.M. Gavin who
will manage research and development
for the company's Specialty Products
Div. in Wilmington. Del. Mr. Gavin is a
member of the Detroit Society for
Coatings Technology.

At DuPont's Marshall Lab. in Phila­
delphia. Q.E. Lengel has been named
Technical Manager with responsibility
for overseas technical programs. He
will be assisted by C.J.A. Peters at the
Marshall Lab. and D.C. Gleason at
Troy.

Fred Apfel, 57. Plant Manager of
International Paint Co .• San Francisco.
Calif., and President-Elect of the
Golden Gate Society, died May 21, of
cancer. He is survived by his wife.
Herta, a daughter. Ruth, and a grand­
son.

In a series of managerial appoint­
ments. the Petrochemical Group, Union
Chemicals Div., of Union Oil Co., Calif.
has named William A. Oudshorn to the
newly created position of Manager of
Distributor Sales and Marketing Ad­
ministration; William Murphy to Gen­
eral Manager of the group's Midwestern
region; and Robert C. Hoffman to Man­
ager of Marketing Planning and Sales
Service.

In addition, Dr. Evord F. Knights has
been appointed to the position of Man­
ager of Quality Control and Manufac­
turing Planning and Ted S. Hallen to
Plant Manager for the Petrochemical
Group's manufacturing plant in La
Mirada. Calif.

Applied Color Systems. Princeton.
N.J .• has appointed David Malthouse
Regional Manager for the Midwestern
states. His responsibilities will include
technical sales assistance to the com­
pany's representatives and customers in
his region.
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Assembly of mechanical & electrical systems in the U.S.A. by:

CHICAGO BOILER COMPANY
1965 N. CLYBOURN AVE.• CHICAGO, ILLINOIS 60614
(312) 348-8250 • TWX 9102210329 • CABLE: CHIBOCO
Sold thru agents in the U.S.A., Canada, MeXico, and the Caribbean.

New and revised standards dealing
with the production. purchasing. appli­
cation. and inspection of paints and re­
lated coatings are contained in the re­
cently released ParIS 27, 28, and 29 of
the Allllaal Book oj' ASTM STalldards.
The publications contain over 612 stan­
dards. covering such topics as paint
tests for formulated products and
applied coatings; paint pigments; and
resins and polymers. Additional infor­
mation may be obtained by writing
Pamela R. Bateman. ASTM. 1916 Race
St.. Philadelphia. Pa. 19103.

Process Equipment Series

A book series. providing information
on the basic processes and equipment
used in the chemical and related indus­
tries. is to begin in September with the
publication of Volume 1 "Solids Sepa­
ration and Mixing." This book will
contain 291 pages and will be available
for $35 from Technomic Publishing
Company. Inc .. 265 Post Road. West.
Westport. Conn. 06880.

ASTM Standards

Coatings Newsletters

Two monthly reports. "Powder
Coatings Bulletin" and "Waterborne &
High Solids Coatings," are now avail­
able. Both newsletters provide an up­
dating service on the respective aspects
of the environmentally friendly coatings
field. Such topics as raw materials. new
products. environmental news. stan­
dards. health and safety. market sur­
veys. and company news are covered.
The subscription rate for each bulletin is
$110 for one year; $200 for two years;
and $264 for three years. Combined
subscription rates are also available.
For order payments and fulfillment en­
quiries. write Elvesier International
Bulletins. 52 Vanderbilt Ave .. New
York. N.Y. 10017.

Diatomite Filteraids

Techniques for obtaining the best re­
sults in vacuum filtration systems using
diatomaceous earth filteraids are de­
scribed in a nine-step instructional bul­
letin. For a copy of Bulletin K-117.
contact Witco Chemical Corporation.
Inorganic Specialties Div .. 277 Park
Ave .. New York. N.Y. 10017

Glycol Ethers

A 24-page booklet which details the
use of glycol ethers in the coatings in­
dustry has been prepared. These glycol
ethers. through the combination of an
alcohol and an ether functional group in
the same molecule. provide solvency
characteristics appropriate for the indi­
vidual systems for which they are de­
signed. For copies of booklet F-47 184.
write Union Carbide Corp.. Chemicals
and Plastics. Dept. MLH. 19th noor.
270 Park Ave .. New York. N.Y. 10017.

Self-Cleaning Vibrotron

Literature which describes a self­
cleaning electrostatic precipitator that
collects hazardous "respirable frac­
tion" dust and fume particles is now
available. Information on this unit may
be obtained by contacting Eltron Man­
ufacturing. Inc .. Interstate Industrial
Park. Bellmawr. N.J. 08031.

E$lablished 1891

• Horizontal Grinding Chamber
• High Output, High Efficiency
• Completely Enclosed System
• Dependable-no breakdowns
• Simple, Continuous Operation

Virtually No Maintenance
• Rapid Changeover from one

product to another

Applications In: Chemical Coatings
• Printing Inks. Dyesluffs and Pig­
ments • Food Processing. AgriCUl­
tural Chemicals.

Health/Safety Data Sheets

An extensive collection of health and
safety information on 370 materials
found in many industrial plants is now
available. Designed to provide a refer­
ence source of background information
on commonly used industrial materials.
to aid in the protection of employees.
and to help in compliance with gov­
ernmental regulations. these data sheets
can be purchased for $195. Additional
details may be obtained from Joseph
Accrocco. Business Growth Services.
General Electric Co .. 120 Erie Blvd ..
Dept. PB. Schenectady. N.Y. 12305.

Coatings System

Literature is now available which de­
scribes a new system of coatings and
paints that cleans easily with water.
promises cleaner air. and has the poten­
tial for saving large amounts of petro­
leum. For additional information. write
The Flecto Company. Inc .. 1000 45th
St.. Oakland. Calif. 94608.
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Coming Events

FEDERATION MEETINGS

(Oct. 2)-Federation Board of Directors Meeting. Sheraton
St. Louis Hotel, St. Louis, Mo. (FSCT, Suite 832,1315 Walnut St.,
Philadelphia, Pa. 19107).

(Oct. 3-5)-57th Annual Meeting and 44th Paint Industries'
Show. St. Louis Convention Center, St. Louis, Mo. (FSCT, Suite
830,1315 Walnut St., Philadelphia, Pa. 19107).

SPECIAL SOCIETY MEETINGS

(Sept. 19-20)-Montreal and Toronto Societies Joint Sym­
posium. Toronto-191h; Montreal-20th. "Coating Technology
Economics-Can Know-how Make Money?" (Montreal-A.A.
Fraser, CNR Technical Research Center, 3950 Hickman Ave.,
Montreal, Quebec H4T 1K2; Toronto-Paul Cooper, Hoechst
DyestUffS, 100 Temple Ave., Willowdale, Ontario M2H 2N8).

(Oct. 18)-Philadelphia Society. "Sludge '79" - Liquid/Solid
Waste Seminar. Valle's Steak House, Philadelphia, Pa. (Wayne A.
Kraus, Lawrence-McFadden, 7430 State Rd., Philadelphia, Pa.
19136).

1980

(Mar. 10-12)-Seventh Annual Water-Borne and Higher­
Solids Coatings Symposium. Hyatt Regency Hotel, New Orleans,
La. Sponsored by Southern Society and University of Southern
Mississippi. (Dr. George Bufkin, Dept. of Polymer Science, Uni­
versity of Southern Mississippi, Southern Station, Box 276, Hat­
tiesburg, Miss. 39401).

(April 14-16)-Dallas and Houston Societies. Southwestern
Paint Convention, Hillon Inn, Dallas, Tex.

(May 1-3)-Pacific Northwest Society Annual Symposium.
Marriott Hotel, Portland, Ore.

OTHER ORGANIZATIONS

(Oct. 1-4)-"Progress in Corrosion Control," Canadian Re­
gional Meeting, National Association of Corrosion Engineers.
Skyline Hotel, Ottawa, Ontario, Canada. (Membership Services
Dept., NACE Headquarters, P.O. Box 986, Katy, Tex. 77450).

(Oct. 9-11 )-Western Regional Meeting, National Associa­
tion of Corrosion Engineers. Jack Tar Hotel, San Francisco, Calif.
(Membership Services Dept., NACE Headquarters, P.O. Box 986,
Katy, Tex. 77450).

(Oct. 10-11)-"Cathodic Protection," North Central Regional
MeetLng, National Association of Corrosion Engineers. Alameda
Plaza Hotel, Kansas City, Mo. (Membership Services Dept., NACE
Headquarters, P.O. Box 986, Katy, Tex. 77450).

(Oct. 10-12)-Fifth International Photopolymer Conference:
Principles, Processes, and Materials, sponsored by the Mid­
Hudson Section, Society of Plastics Engineers. Nevele Country
Club, Ellenville, N.Y. (Dr. Maung Htoo, 10 Rabbit Trail Rd.,
Poughkeepsie, N.Y. 12603).

(Oct. 10-12)-"Polymer-Polymer Composites: Blends,
Grafts, and Blocks," State University of New York. (Dr. Angelo V.
Patsis, Chairman, Department of Chemistry, State University of
New York, New Paltz, N.Y. 12562).

(Oct. 15-17)-9th Congress of the Federation of Scandina­
vian Paint and Varnish Technologists. Stockholm, Sweden.

(Oct. 15-19)-lnstitute of Applied Technology, Training
Course, "Marine Coating Procedures." Phila., Pa. (Institute of
Applied Technology, Suite 600, 1776 K St., N.W., Washington,
D.C. 20006).
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(Oct. 15-19)-"Scanning Electron Microscopy and X-Ray
Microanalysis: Theory and Practice in MaterialS Science, Biol­
ogy, and Medicine," State University of New York. (Dr. Angelo V.
Patsis, Chairman, Department of Chemistry, State University of
New York, New Paltz, N.Y. 12562).

(Oct. 15-Nov. 9)-Paint Short Courses at University of
Missouri-Rolla. Paint Formulation Course-Oct. 15-19; Ad­
vanced Coatings Worksho~ct. 22-26; For Painting Contrac­
tors and Maintenance Engineers-Nov. 5-9. (Norma Fleming,
Extension Div., University of Missouri-Rolla, 501 W. 11th St.,
Rolla, Mo. 65401).

(Oct. 16-17)-Society of Plastics Engineers National Techni­
cal Conference, "Coloring of Plastics." RETEC sponsored by the
Philadelphia Section and the Color and Appearance Div., Shera­
ton Poste Inn, Cherry Hill, N.J. (Robert C. Foley, Society of Plas­
tics Engineers, 656 W. Putnam Ave., Greenwich, Conn. 06803).

(Oct. 16-18)-Sixth Annual UMR-DNR Conference and Ex­
position on Energy. Conducted by the University of Missouri­
Rolla and the Missouri Dept. of Natural Resources. (Dr. J. Derald
Morgan, Conf. Dir., 108 Electrical Engineering Dept., University of
Missouri-Rolla, Rolla, Mo. 65401).

(Oct. 16-18)-Northeast Regional Meeting, National Associ­
ation of Corrosion Engineers. Sheraton Hotel, 7th Ave. and 56th
St., New York, N.Y. (Membership Services Dept., NACE Head­
quarters, P.O. Box 986, Katy, Tex. 77450).

(Oct. 21-24)-Southeast Regional Meeting, National Associ­
ation of Corrosion Engineers. Landmark Hotel, Myrtle Beach,
S.C. (Membership Services Dept., NACE Headquarters, P.O. Box
986, Katy, Tex. 77450).

(Oct. 22-24)-"Fundamentals of Adhesion: Theory, Practice,
and Applications" State University of New York. (Dr. Angelos V.
Patsis, Chairman, Department of Chemistry, State University of
New York, New Paltz, N.Y. 12562).

(Oct. 23-25)-"Finishing '79," sponsored by the Association
for Finishing Processes of SME. Convention Center, Cincinnati,
Ohio. (Edward Cherryholmes, AFP/SME, One SME Dr., P.O. Box
930, Dearborn, Mich. 48128.

(Oct. 29-31 )-National Paint and Coatings Association An­
nual Meeting. San Francisco Hilton Hotel, San Francisco, Calif.
(Georgene Savickas, NPCA, 1500 Rhode Island Ave., N.W.,
Washington, D.C. 20005).

(Oct. 30-31)-lnstitute of Applied Technology, Mini Course,
"Designing for Protective Coatings." Boston, Mass. (Institute of
Applied Technology, Suite 600, 1776 K St., N.W., Washington,
D.C. 20006).

(Nov. 6-7)-lnstitute of Applied Technology, Mini Course,
"The Specification Document: Key to Quality Coating Work."
Dallas, Tex. (Institute of Applied Technology, Suite 600, 1776 K
St., N.W., Washington, D.C. 20006).

(Nov. 6-8)-Society of Plastics Engineers, National Technical
Conference, "Plastics: The Answer to Transportation in the 80's."
Detroit Plaza Hotel, Detroit, Mich. (Eugene E. Wilson, SPE, 656 W.
Putnam Ave., Greenwich, Conn. 06830).

(Nov. 7-8)-2nd Resins and Pigments Exhibition. Royal
Hotel, Copenhagen, Denmark. (Mike Mcintyre, International
Symposia & Exhibitions Ltd., Queensway House, 2 Queensway,
Redhill, Surrey RH1 1QS, England).

(Nov. 16-18)-Annual National Decorating Products Associ­
ation Convention and Show. McCormick Place, Chicago, III.
(NDPA, 9334 Dielman Industrial Dr., St. Louis, Mo. 63132).

(Nov. 20-21)-lnstitute of Applied Technology, Mini Course,
"Estimating, Planning, and Scheduling Painting." Chicago, III.
(Institute of Applied Technology, Suite 600, 1776 K St., NW.,
Washington, D.C. 20006).

(Dec. 3-7)-lnstitute of Applied Technology, Training Course,
"Nuclear Quality-Assured Coating Work." Miami, Fla. (Institute of
Applied Technology, Suite 600, 1776 K St., N.W., Washington D.C.
20006).
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Designed
Specifically

for Short
Production

Runs

Rapid
Color

and Media
Changes

SCHOLD'S F·600 Shot Mill is a 4V2 gal.,
sealed and pressurized, high-speed, con·
tinuous media mill ... for deagglomerat,
ing, dispersing and milling inks, paints,
dyestuffs, pharmaceuticals, fillers and simi­
lar liquids ... makes short runs profitable
with rapid color and media changes ..
gives small plant operations the versatility
of handling batches from 50 to 500 gal/day
and up. Stainless or carbon steel; variable
speed drives. Write for engineering bulletin.

SCHOLD RESEARCH INSTITUTE welcomes your
product test on Schold equipment in Florida, or
special arrangements can be made for an "in
plant" test on your premises. Write for details.
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volume solids was matched against a polyester
urethane coating with 47.5% solids. On a per
gallon basis, the Eponex system was 8%
lower in raw material cost than the urethane.
But on an application cost basis (per square foot
per mil thickness) Eponex was actually 48%
less expensive.

Eponex resins are now available from
Shell in market development quantities. For
complete technical data comparing Eponex
applications, economics and weatherability to
conventional epoxies and acrylics, please
write: Shell Chemical Company
Manager, Chemical communications~
One Shell Plaza
Houston, Texas 77002.

Come to
Shell for answers

New Eponex resins provide the chemical and
corrosion resistance and the adhesive qualities
that you expect from epoxy... plus weatherability
that helps to retain gloss and resist chalking.
Eponex epoxy-based coatings shine and keep
on shining in applications ranging from con­
sumer products to industrial maintenance.

Versatile Eponex resins can be formulated
into high bake, low bake or ambient cured coat­
ing systems. And because these new resins
have extremely low viscosities of approximately
20-25 poise at 25°C, they are suitable for both
high solids and solventless systems.

Potential cost savings over urethanes.
Best ofall, Eponex actually costs less than
~e" In one industrial maintenance cost
_lp8lL'il"wn, an Eponex system with 64%

COatings based on Shell's
new Eponex™ resins
provide traditional epoxy
benefits plus weatherability
to resist chalking and
yellowing in the SUD.
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